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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE cpejHero o6miero obOpa3oBaHMs pa3paboTaHa HAa OCHOBE MOJIOKCHHM H
TpeOOBaHUU K pe3yjbTaTaM OCBOCHMsS OCHOBHOM oOpa3zoBaTenbHOM mporpammsl, mnpencraBieHHbix B PI'OC COO, a
TaKkKe ¢ yuy€TtoMm QeaepanbHoil paboueil mporpammbl BocnuTanus u KoHuenmuu npenojaBaHus y4eOHOro mpeamera
«Duzuka» B 00pa3oBaTelbHBIX Opranu3anusx Poccuiickoit deneparuu, peaan3yrolnX OCHOBHbIE 00pa30oBaTelIbHBIC
IpOrpaMMBl.

[Iporpamma no Qusuke ompenesnseT 00s3aTeIbHOE MPEIMETHOE COJEp)KaHHe, YCTaHABIMBAET PEKOMEHAYEMYIO
MOCJIEIOBATENIbHOCTh U3YUYEHHUS TEM U pa3JiesoB y4eOHOTO MpeaMeTa ¢ Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTMKM Y4YeOHOro mpoliecca, BO3PACTHBIX ocoOeHHocTel oOyuaromuxcs. I[lporpamma mo ¢usuke gaér
Npe/ICTaBlIieHue O LEeNsAX, COoJAepkKaHUM, oOImeld cTpaTeruu OOYy4eHMs, BOCHUTAHUS M PA3BUTUA OOYyYaIOIIHUXCA
cpelncTBaMM yueOHOTo mpeameTa «Pu3uka» Ha yriryOJIEHHOM YpOBHE.

Nzyuyenue kypca Gu3nku yriayOoJIEHHOTO YPOBHSA MO3BOJIAET pealn30BaTh 3a/1auu MPoQecCHuOHAIIbHON OpUEHTALINH,
HAIPABJICHO HA CO3J]aHWE YCIIOBUM JIJISi MPOSIBICHUS] CBOMX MHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX CITOCOOHOCTEHN KaXKIbIM
oOy4JaromumMcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHHS OOpa3oBaHHUS B OpraHu3alusax MnpodecCuoHaIbHOrO
00pa30BaHus M0 PANMUYHBIM QUZUKO-TEXHUUECKUM U MHXKEHEPHBIM CIICIIMATIBHOCTSIM.

B nporpamme o ¢usnke onpenenstorcs IaHupyeMble pe3yIbTaThl OCBOSHHUS Kypca (U3UKH HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs: JUYHOCTHBIE, MeETallpeAMETHBIC, TMpeAMEeTHbie (Ha YriIyOn€éHHoM ypoBHe). Hayuno-
METOJIOJIOTHYECKON OCHOBOWM s pa3paboTku TpeOOBaHUN K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM
pe3yabTaTaM 00ydYaroIlUXCsl, OCBOMBIIMX IMPOrpaMMmy MO (U3MKE Ha YPOBHE CpEIHEro oOmiero ooOpa3oBaHHs Ha
yri1yONE€HHOM YPOBHE, SIBISIETCSI CHCTEMHO-/1€ATEIbHOCTHBIN TOIXO/.

[Iporpamma no usmke BKIIOYAET:

IUIAHUPYEMbIE pe3yJIbTaTbl OCBOEHHUS Kypca (U3MKM Ha YriIyOJEHHOM YpOBHE, B TOM 4HCIE IpeIMETHBIE
pE3yJIbTATHI IO T0J1aM O0yUYEHUS;

coaepkanue yueOHoro npeamera «Ousnka» mno rogam 00y4eHus.

[Iporpamma no Qu3nke MMeeT MPUMEPHBIM XapakKTep W MOXET OBbITh HCIOJIb30BAHA YUYUTEISIMH (PUBHKU IS
COCTAaBJIEHUSI CBOUX pabOYMX IPOrPAMM.



[Iporpamma 1no gu3MKe HE CKOBBIBAET TBOPYECKYIO MHUI[MATUBY YUHUTEJEH M MPEAOCTABIAECT BO3MOXKHOCTH JJIS
peanu3anuu pa3iMuHbIX METOAMYECKUX MOJAXOAO0B K NPENoJaBaHUI0 (PU3UKU HA YIIIyOJIEHHOM ypOBHE IpPH YCIOBHHU
COXpaHEeHUs 00A3aTEIbHON YaCTH COJAEPKAHUS Kypca.

®du3rka KaKk Hayka o HamOoJiee OOIIMX 3aKOHAX MPHUPOAbI, BBICTyINAs B KauecTBE y4eOHOIo MpeaMera B LIKOJIE,
BHOCUT CYIIECTBEHHbIM BKJaJ B CHUCTEMY 3HaHUU 00 okpyxatomeM wMupe. [KonpHBII Kypc Qu3Mku —
CUCTEMOOOPA3YIOMIMI ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IMOCKOJIbKY (PU3MYEeCKHe 3aKOHBI JiekaT B
OCHOBE TMPOIIECCOB M SBJICHUM, H3y4daeMbIX XHMHeEH, Ouornorued, ¢usnueckoil reorpadueit u acTpoHOMHE.
Hcnonb3oBaHue © aKTHUBHOE MpUMEHEHHWE (U3MUECKUX 3HAHUW ONpeNeiuyio Xapakrep MU OypHOe pa3BUTHE
pa3HoOOpa3HbIX TEXHOJOTUH B cepe IHEPreTHUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA, MOJIyYeHHs] HOBBIX MaTE€pPHAJIOB C
3aJlaHHBIMU CBOMCTBaMHU. M3yueHre pU3MK BHOCUT OCHOBHOM BKJIaJl B ((OPMUPOBAHHUE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa o0yyaromierocs, B GOpMUpOBaHUE YMEHUN IPUMEHITh HAyYHbII METO] TO3HAHUSI MPY BBIIOJHEHUH UMU YYEOHBIX
HUCCJICJOBAHU.

B ocHOBy kypca (u3uku Ha ypoBHE CpenHero oOIiero o0pa3oBaHUsI TMOJOXKEH pANl HIEH, KOTOPbIE MOXKHO
paccmaTpuBaTh KaK IPUHLMIIBL €70 IIOCTPOCHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEN KypC SBIISIETCS JIOTUUYECKU 3aBEPLIEHHBIM, OH COJEPKUT MaTepuai us3
BCEX pa3zienoB (QU3HUKH, BKIIOUAET KaK BOIPOCHI KIACCUUECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBHM C Hell Marepuall Kypca Gu3MKu 00beIUHEH BOKPYT (PUBHMUECKUX TCOPHIA.
Benymum B Kypce sBiseTcss popMUpOBaHUE MIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanmsanus NOpeanosaracT HUCMNOJIb30BAHME T'YMAaHUTApHOIO IIOTEHIMaja
(du3nueckor HayKH, OCMBICICHUE CBSI3U PAa3BUTHUSL (PU3MKHU C Pa3BUTHUEM OOIIECTBA, & TAKKE C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U SKOJIOTMUECKUMU IIpOoOIeMaMu.

Hoea npuknaonon nanpasnennocmu. Kypc ¢usuku yriayOn€HHOTO YPOBHS MPEANOJaraeT 3HAKOMCTBO C
IIUPOKUM KPYIOM TEXHUYECKMX M TEXHOJIOTMYECKUX MPUIIOKEHUNM H3Y4YCHHBIX TEOpUHM U 3aKoHOB. [Ipm stom
paccMaTpUBaIOTCS Ha YPOBHE OOLIUX MPEICTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea IKkonozuzayuu peanusyercs IOCPEACTBOM  BBEICHMs DJJIEMEHTOB  COAECP)KAHUA, IOCBALIEHHBIX
HKOJIOTHYECKUM Ipo0JIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pPa3BUTUEM TEXHUKH W TEXHOJOTMM, a TaKkxe
00CyXAeHHs TPOOJIEM PAIIMOHATBHOTO TPUPOIOTIOIB30BAHUS U SKOJIOTHYECKOH 0€30M1aCHOCTH.

OcBoeHue coaepkaHusi MporpaMmbl 1O (U3MKE JOKHO OBITh TOCTPOCHO Ha TMPHUHIMIAX CHCTEMHO-
AesiTeNnbHOCTHOTO moaxona. Jns ¢u3umku peanusanuss 3THX NPUHIUINOB Oa3upyercs Ha  HCIOJb30BaHUU
CaMOCTOSITEJILHOTO IKCIIEPUMEHTA KAK MOCTOSHHO AEHCTByrowiero (akropa yueOHoro mpouecca. st yriryOsi€HHOro



YPOBHSI — 3TO CHUCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOTO HKCIEPUMEHTA, BKIIOYAIONIETO (PpOHTaTIbHBIE YICHHUECKUE
OTBITHI TIPY W3YYCHUU HOBOTO MaTepuaja, JabopaTopHbie pabOThI U pabOTHI MpakTHKyma. [Ipym 3TOM BO3MOJKHEI J1Ba
criocoba peanuzanuu (HU3NYECKOro MpakTHKyMmMa. B mepBoMm ciiyyae mpakTHKyM MNpoBOAUTCS jJuOo B koHie 10 u 11
KJIaCCOB, MO0 IOCJIe MEePBOTO M BTOPOTO MONYTOAMM B KaXKIAOM M3 ITHX KiaccoB. BTopoit cmocod — 3To mHTerparms
paboT MpakTHKyMa B CUCTEMY JTA0OOPATOPHBIX padOT, KOTOPhIE IPOBOAATCS B MPOLIECCe M3YUeHUs pasnena (Temsl). [lpu
3TOM TOJ] paboTaMH MPaKTUKyMa MOHUMAETCSl CaMOCTOSITETIbHOE MCCIIEIOBAaHHE, KOTOPOE TMPOBOIUTCS 1O PYKOBOJICTBY
CBEPHYTOT0, 0000IIEHHOTO BHJIa O€3 MOIaroBO MHCTPYKILHUH.

B mnporpamme mo ¢u3mke cucTeMa YYEHHUYECKOTO DJKCIEpUMEHTa, JTabopaTOpHBIX padOT W MpakTUKyMa
NpeJcTaBlicHa EIUHBIM TIepeyHeM. BbpIOOp TeMaTWKH JJii OSTUX BHJIAOB YYCHUYECKHX IMPAKTHYCCKHX pPadoT
OCYIIECTBIISICTCST Y9aCTHUKaMU 00pa30BaTeIbHOTrO MpoIecca UCXOAsl U3 OCOOCHHOCTEH MOYPOYHOTO TUIAHUPOBAHUS U
oCHaieHus kabuHeta pusuku. [Ipu 3TOM 0OecrieunBacTCs OB IcHUE O0YYAOIIMMUCS YMEHUSAMH IIPOBOIUTH TIPSIMBIC H
KOCBEHHBIC W3MEPCHHMsI, WCCJICIOBAHMS 3aBUCUMOCTCH (M3MYECKUX BEIMYMH W ITOCTAHOBKY OIBITOB IO TPOBEPKE
NPEUIOKCHHBIX THUIIOTE3.

Bonbmioe BHUMaHuE yAeNseTCs PEIICHUI0 Pacu€THBIX W Ka4eCTBEHHBIX 3aaad. [Ipw 3ToM aiisd pacdE€THBIX 3a7ad
NPUOPUTETOM SIBJISIIOTCSL 3a7ladqd C SBHO 3aJaHHOW W HESBHO 3aJlaHHOW (DU3WMYECKOW MOJIEIBI0, ITO3BOJISIOIINE
NPUMEHSTh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeiia Kypca, TaK U WHTETPUPYS NPHUMEHEHUE
3HAaHWH U3 pa3HBIX pa3ielnoB. [[s Ka4eCTBEHHBIX 3a/1a4 PUOPUTETOM SIBIISTIFOTCS 3a/IaHUs Ha 00bsICHEHUE/TIPEICKa3aHNe
IpPOTEeKaHUs (PU3NUECKUX SBICHUHN M MPOIIECCOB B OKPYXKAIOIICH KU3HH, TPEOYOIIue BbIOOpa GHU3NIECKON MOJIEIH IS
CUTYaIlH NMPAKTUKO-OPUESHTHPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO k maTepuasbHO-TEXHHYECKOMY 00ECIIeUeHUI0 yueOHOoro mpoiiecca
Kypc (u3uku yriayOnEHHOTO ypOBHS Ha YPOBHE CpemHero oOmero oOpa3oBaHUs MODKEH HM3ydaThCs B YCIOBHUSX
npeaMeTHOro kabwHeTa. B kaOuHere (QU3MKM JODKHO OBITH HEOOXOIMMoOe jgabopaTopHOEe OOOpYIOBaHHUE IS
BBHITIOJTHEHUS YKa3aHHBIX B MPOTpaMMe Mo QU3HKE YICHHYECKUX OIBITOB, Ja0OPAaTOPHBIX paboT U paboT MpakTUKyMa, a
TaKXke JIEMOHCTPAIMIOHHOE 000pYy/JOBaHHUE.

JlemoHCTpanmoHHoe 000opyaoBaHue HOPMHUPYETCS B COOTBETCTBUH C MPUHITUIIOM MUHUMAIIBHON JJOCTATOYHOCTH H
o0OecreuynBaeT MOCTAHOBKY MEPEUUCICHHBIX B MpOrpaMme Mo (U3HMKE KIFOUEBBIX JAEMOHCTPAIUN ISl MCCIICTOBAHUS
M3Yy4aeMBbIX SIBIICHUN U TIPOIIECCOB, YMITUPUIECCKUX U (PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHUH.

JlabopatopHoe 00OpymOBaHWE IS YYCHHUYECKUX MPAKTUUECKHX pPAOOT (QopMuUpyeTcs B BHUAEC TEMATHUECKHX
KOMITJIEKTOB M 00ECIeUMBAETCS B pacy€Te OJHOTO KOMIUIEKTa Ha JBYX OOyYarOmMXCsA. TeMaTH4eCKHe KOMILIEKTHI



71a60paTOPHOr0 00OPYAOBAHMS JTOJKHBI OBITh MOCTPOECHBI HA KOMIUIEKCHOM HCIIONIB30BaHUM aHAJIOTOBBIX U HU(PPOBBIX
pUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJE HU(PPOBBIX J1a00PATOPHIA.

OCHOBHBIMHM LIETISIMU U3y4YeHUS (PU3UKH B 001IEM 00pa30BaHUU SABIISIIOTCS:

(opMHUpOBaHUE HHTEpPECa U CTPEMJICHUS OOYy4alolUMXCsl K HAy4YHOMY HW3YYEHHUIO MPUPOJIbI, PAa3BUTHE HX
MHTEJJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE MO3HaHUA M (POPMUPOBAHME HCCIENOBATEIBCKOIO OTHOIICHHS K
OKPY’KAIOITUM SIBJICHUSIM;

(dopMHUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara M3yuyeHUs OCHOB CTPOEHUS MaTepuud U
dbyHIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHue yMEHUN OOBSICHATH SIBICHUS C UCTIOIB30BaHHEM (DU3NYECKUX 3HAHUM U HAYYHBIX JI0KA3aTeIbCTB,;

dbopMupoBaHuEe TPEACTABICHUN O pPoOdW (U3UKU JUISI Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAyK, TEXHHKU U
TEXHOJIOTHM;

pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oyaymieid mpodeccHoHaIbHON NeITeNTbHOCTH, CBA3aHHBIX C
(bu3UKOM, MOATOTOBKA K JajbHEHIIIEMY O0YUYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTrkeHue 3TUX 1esie obecrieunBaeTcsl peleHneM CIeIyIoNIUX 3a/1ad B Mpolecce U3ydeHust Kypca Gu3NKu Ha
YpOBHE CpeHEro o011ero 00pa3oBaHus:

npuoOpeTeHne CHUCTeMbl 3HAHMK 00 o00mmx (HU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPHAX, BKIIOYAS
MEXaHHUKY, MOJIEKYJSIPHYIO (PU3UKY, DIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPODU3HKY;

dbopMupoBaHUE YMEHHUI MPUMEHSITh TEOPETUUECKUE 3HAHMS I OOBSICHEHUS (DU3UUYECKUX SIBJICHUI B MPHUPOAC U
JUTSI IPUHATHSA MPAKTUYECKUX PEIICHU B OBCETHEBHOMN KU3HU;

OCBOEHHE CIOCOOOB pEIIeHUs pa3IUYHbIX 3a7ad C SIBHO 3aJaHHOM (u3MYecKOM MoJenblo, 3ajad,
MO/IPa3yMEBAIOIINX CAMOCTOSATEIBLHOE CO3/aHne (PU3NYECKOW MOJENH, aJeKBATHON YCIOBHSAM 3aJa4d, B TOM YHUCIIE
3a/1a4 UH)KEHEPHOr'0 XapaKTepa;

MOHUMaHUE (PU3NIECKUX OCHOB U TMPHUHIIUIIOB JEHCTBUSA TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB,
UX BIIMSIHUS Ha OKPY>KAIOUIYIO CPENy;

OBJIaJICHNE METOJaMH CaMOCTOSTEIBHOTO TIAHUPOBAHUS M MPOBEJACHUS (PU3NYECKUX HKCIIEPUMEHTOB, aHAIN3a U
HMHTEpIpeTalud HHPOpMAIUU, ONIPEACIICHUS JOCTOBEPHOCTH MOJTYUYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCIOBUM ISl pa3BUTUS YMEHUN MPOEKTHO-UCCIEA0BATENBCKON, TBOPUECKOU AEATEIBHOCTH,

pa3BuTHE HHTEpeca K chepaM mMpodecCuoHATBHOM NI TEIEHOCTH, CBI3aHHON ¢ (DU3UKOM.



B coorBetrcTBuM ¢ TpeboBanussMu OI'OC COO yrnyOnéHHbIA ypoBeHb U3yuyeHUs: yueOHoro npeamera «duszuka»
Ha YpOBHE CcpeJHero o0uiero oopa3oBaHus BbIOMpaAETCs 00y4YaIOMUMUCS, TUIAHUPYIOMUMEU MPOI0JDKEHHE 00pa30BaHUs
0 CHENUATBHOCTAM (U3UKO-TEXHUYECKOTO TPOQuIIs.

Ha uzyuenue ¢pusuku (yriayOn€HHbIA YpOBEHB) Ha YPOBHE CpeiHero oduiero oopazoBanus otsoautcs 340 yacos: B
10 knacce — 170 gacos (5 yacoB B Heaenro), B 11 knacce — 170 yacoB (5 4acoB B HEJICITIO).

[Ipennaraemsplii B mporpamme 1o (U3UKE TMEepeueHb JabOpaTOPHBIX U MPAKTUYECKUX padoT sBIsETCS
PEKOMEHIOBaHHBIM, YUYHUTEIb JIeJaeT BIOOP MPOBEACHUS Ja00OPATOPHBIX PabOT M OMBITOB C YYETOM HMHIUMBUIYAIbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

COIAEPKXAHUE OBYUEHUASA
10 KJIACC

Paznen 1. Hay4yHblii MeTOA MO3HAHUS NPUPO/bI.

®uszrka — pyHAaMEeHTAIbHAS HAayKa O npupoje. HaydHblil METO/T MO3HAHUS U METOJbI UCCIIeI0BaHUs (HU3HUECKUX
SIBIICHUU.

DKCHEepUMEHT U TeOpHUs B MPOIlecce MO3HAHUs MpupoAbl. HabmroneHre u SKCIepuMeHT B (PU3HKeE.

Crnioco0bl n3Mepenust GU3NUeCKUX BEIMUMH (aHAJOTOBBIE U IIUGPOBBIC U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE
JATYNKOBBIE CUCTEMBI).

[Torpemnocty n3mMepennii puznyeckux BeTUIUH (A0COMIOTHASI 1 OTHOCUTEIIbHAS ).

MopenupoBanue HU3NIECKUX SBICHUN U MPOIIECCOB (MaTepuaibHasi TOYKa, a0CONMIOTHO TBEPIOE TENO, UleaabHas
KUIKOCTb, WJEANbHBIA Ta3, TOUYEYHbIM 3apsan). l'umore3a. DPU3NUECKUN 3aKOH, TPAHUIIBI €r0 MPUMEHHMOCTH.
dusnyeckas Teopusl.

Ponb u mecTo Qusuku B GopMUPOBAHHH COBPEMEHHOW HAYYHOW KapTUHBI MUpPA, B MPAKTUYECKON JEATEIHHOCTH
JTO/IEN.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie pabomast, NPaAKmMuUKym.

W3mepenne cuiibl TOKa W HANPSOKEHUS B IEMHA TOCTOSHHOTO TOKAa TPH TIOMOINMA AaHAJIOTOBBIX U IH(POBBIX
MU3MEPUTENBHBIX PUOOPOB.



3HakoMcTBO ¢ 1udpoBoi nadoparopueit no ¢usuke. Ilpumepsl n3mepenuss GU3NYECKUX BEIMYMH MPHU MOMOILH
KOMIBIOTEPHBIX JAaTYUKOB.

Paznea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanundeckoe ABmKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMKeHHs. CucTteMa oTcuéTa.

[Ipsimast u oOpaTHast 3a/1a4u MEXaHUKH.

Panuyc-BekTop MaTepraibHOM TOUKH, €r0 MIPOCKIIUA HA OCU CUCTEMBbI KOOpJUHAT. TpaeKkTopus.

[lepemetienne, cKOpocTh (CpedHsis CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHWE MaTepHAIIbHOW TOYKH, UX
IPOEKIIMU HAa OCH CUCTEMbI KoopauHaT. CII0KEHHUE MePEeMEIICHUHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSAMOJUHEHHOE ABMKEHHUE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI U
IyTH MaTEPUATBLHON TOUYKH OT BPEMEHU U UX TPaPUKH.

CBoOoaHOe majieHre. Y CKOpeHue CBOOOJHOro majeHus. J[BukeHue Teina, OpOIIEHHOTO MOJI YIJIOM K TOPU30HTY.
3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHHUS MaTEPUATBHON TOYKH OT BpEeMEHU U UX TpaduKu.

KpuBonuneitnoe aBwxkeHue. J[BrkeHWe MaTEpUaIbHOM TOYKH MO OKPYKHOCTH. YTJIOBas U JIMHEMHAs CKOPOCTh.
Ilepuon u wactora obpamenus. LleHTpocTpeMurenbHoe (HOPMaJIbHOE), KacaTelbHOE (TaHTCHIIMAIBHOE) U TIOJIHOE
YCKOPEHUE MAaTepHUATbHON TOUYKH.

TexHuyeckue YyCTPOMCTBA M TEXHOJIOTMYECKUE TMPOLECCHI: CIUIOMETP, JABHXKCHUE CHApsIOB, IICMHBIE,
mecTepéHYaTie U peMEHHBIC Mepe1adn, CKOPOCTHBIC TU(THI.

JHemoncmpayuu.

Mojenb cucTeMbl OTCUETA, MILTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.

Cnioco0nbI HccIe10BaHUS JIBH)KCHUIA.

NnarocTpanius mpeaeabHoro nepexoaa i u3MepeHue MIrHOBEHHOU CKOPOCTH.

IIpeobpa3oBaHue NBMKCHUM C UCIIOIB30BAaHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3pe:KEHHOM MPOCTPAHCTRBE.

Ha6moneHne nBrKeHUS Tella, OPOIISHHOTO 10T YTJIOM K TOPHU30HTY M TOPHU30HTAIIBHO.

Hanpasnenue ckopocT mpu ABUKEHUHU 110 OKPY>KHOCTH.

IIpeobpa3oBaHuEe YIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME TTyTel, TPACKTOPUM, CKOPOCTEH IBUKEHUS OJHOTO U TOTO e Tejla B pa3HbIX CUCTEMaxX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyenrne HEpaBHOMEPHOTO JIBUKEHHUS C 1I€JIBIO ONPEICICHUS MITHOBEHHOM CKOPOCTH.



N3Mmepenne yckopeHus pu NpsiMOJIMHEMHOM paBHOYCKOPEHHOM JBH>KEHUH MO HAKIIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMTYTH OT BPEMEHU ITPU PABHOYCKOPEHHOM JIBUKCHUMU.

N3mepenue yckopeHus cBOOOHOTO MajieHus (PEKOMEHI0BAHO UCIIOIb30BaHuEe IUGPPOBOIL 1abopaTopun).

W3yuyenue nABMKEHMs Tena, OpPOIIEHHOrO TOpU30HTANIbHO. IIpoBepka rumore3sl 0 MPSAMOM MPOMOPLHUOHATBHOU
3aBUCUMOCTU MEXY JATbHOCTHIO MOJETA M HAYAIIbHOW CKOPOCTHIO TENA.

N3ydenune nBUXKEHHS Tea MO OKPYKHOCTHU C MOCTOSHHOM MO MOJYJII0 CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TIeproa oOpalieHrss KOHUYECKOro MasiTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

Ilepbiii 3akoH Herorona. HWuepumanbHbie cucrtembl otrcué€rta. [IpuHumn oTtHoOcuTenbHOCTH [ anmmiies.
Heunepumanbabie cucTeMbI 0OTCUéTa (ONpeeicHue, IPUMeEpHI).

Macca tena. Cuna. IIlpyHIun cynepno3uinmuu cuil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOW TOYKH.

Tperuit 3akoH HproTOHA 1Is1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TIATOTEHUS. DKBUBAJIECHTHOCTh I'PABUTAIMOHHON U MHEPTHOU MacCCHI.

Cunia TsKeCTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOJIHOTO TAIE€HUsI OT BBICOTHI HaJ IMOBEPXHOCTHIO IUIAHETHI U OT
reorpadudeckoil mMpoThl. J[BuKeHHEe HEOECHBIX Tel W WX CHyTHHKOB. 3akoHbl Kerepa. Ilepas kocmudeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUKYILIETOCS ¢ YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHHUsS CKOJbXEHUS U cuia TpeHus: nokos. Koaddumument tpenusa. Cuna
CONPOTHUBIICHUS MPU IBUKECHUU TEJa B )KUJAKOCTH WM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHUS.

Hasnenue. ['mapocratuueckoe gapieHue. Cuna Apxumesna.

TexHnueckne yCTpOUCTBA U TEXHOJIOTHUYECKHUE TPOUECCHI: MOAMNITHUKY, TBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

JHemoncmpayuu.

HaGmronenne nBrKEHUS Tell B MHEPIHAIBHBIX 1 HEHHEPIHAIBHBIX CHCTEMaX OTCUYETA.

[TpyHUMIT OTHOCUTEIBHOCTH.

Kayenne nByX IMIMHIPOB WK LIAPOB PAa3HOU MACCHI C OJJTMHAKOBBIM YCKOPEHHEM OTHOCHUTEIILHO HEMHEPLMATBHOU
CHUCTEMBI OTCYETA.

CpaBHeHUE paBHOACHCTBYIOIICH MPUIOKEHHBIX K TEIYy CHUJ C MPOU3BEICHUEM MAacCChl Tella HA €ro YCKOpPEHHUE B
MHEPLUATBHOU CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOUIMX B PE3YJIBTATE B3aUMOJICUCTBHUS TEI.



N3mepenne Macce no B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu ycKopeHHOM MOBEME U MaICHHUH.

[leHTpoOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUCHUS U CKOJIBKCHUS.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3mepenue paBHOECHUCTBYIOIIEH CHUJT TP ABUKEHUU OpPYyCKa MO0 HAKJIOHHOMW MJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCUMOCTH BPEMEHM JBWIKEHUsSI OpycKa MO HAKJIOHHOW TUIOCKOCTH Ha 3aJlaHHOE
PAcCCTOSIHHE OT €r0 MacCCHhl.

UccnenoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIOIIMX B MPY)XUHE U PE3UHOBOM o0pasie, OT HX
nedopMarum.

N3yueHne NBUKEHUSI CUCTEMBI T€JI, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JErKuii 0JIOK.

N3mepenne kor¢duiireHTa TpeHUs 0 BEIUYHUHE YIII0BOT0 Kodduimenta 3aBUcCUMOCTH Frp(N).

HccnenoBanue nBUKeHUs Opycka MO HaKJIIOHHOM MIIOCKOCTH C IEPEMEHHBIM KO3 PUITMEHTOM TPEHUSI.

N3yuenue ABMKEHUS TPy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTymartenbHOe W BpamiatenbHOE ABMKEHUE TBEPAOro Tena. MOMEHT CHIIBI

OTHOCHUTEJIBHO OcH BpaileHus. [lnedo cumbl. CnoxkeHue cuil, NpUIOKEHHBIX K TBEpAOMY Tely. LIeHTp TsxkecTu Tena.
YcnoBus paBHOBECHs TBEPIOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCH: KPOHIITEWH, CTPOUTENBbHBIM KpaH, peLIETYaThie
KOHCTPYKLIHH.

JHemoncmpayuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, NPAKmMuUKym.

HccnenoBanue yciioBuM paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTpynpoBaH#e KpOHIITENHOB U paCUYET CUJT YIPYTOCTH.

N3ydenne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3axkonvt coxpanenus ¢ MmexaHuke.



Nmnynsc mMaTepuanbHOM TOYKH, CUCTEMbl MAaT€pHUAIbHBIX TOYEK. LIEHTp Macc CUCTEMbl MAaTEpUAJbHBIX TOYEK.
Teopema 0 IBM>KEHUHU LIEHTPA Macc.

NmMnynibe CUIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTruBHOE NBUKEHHUE.

MOMEHT uMITyJIbCa MaTepUAIbHOM TOUKHU. lIpeAcTaBiieHMe O COXpaHEHMHM MOMEHTA HUMIYJIbCAa B LIEHTPAJIbHBIX
MOJISX.

Pabota cunbl Ha MajOM M Ha KOHEYHOM TepeMeleHnu. ['padudeckoe npeacTaBieHue padoThl CUTIBI.

MOUIHOCTb CHJIBI.

Kunerndeckass sHeprusi MarepuaibHOW TOYKH. TeopeMa 00 M3MEHEHHH KHHETHYECKOW DHEPruu MaTepHaTbHOU
TOYKH.

[TorennmanbHble M HeMOTeHUUANbHbIE cuibl. [loTeHnuanbHass sHeprus. IloTeHImanbHas »HEpPrus yNnpyro
nedopMupoBaHHON Mpy)UHBI. [loTeHIIMaNbHAsS SHEPTrUs Tella B OJHOPOIHOM IpaBUTAIIMOHHOM Tojie. [loTeHimanpHast
SHEprus Teja B T'PABUTAIMOHHOM I0JIE OJHOPOJHOTrO Iapa (BHYTpH W BHE IIapa). Bropas xocMuYeckass CKOPOCTb.
TpeTbs KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHl HEMOTEHITMATIBHBIX CHJI ¢ U3MEHEHUEM MEXaHUYECKOW PHEPIHMH CUCTEMBI Tell. 3aKOH COXpaHEHUS
MEXaHUYECKOU IHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHyIm 1S UaeanbHOM KUJIKOCTH KaK CJIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTUMH.

TexHuyecKkue yCTPONCTBA M TEXHOJIOTMYECKHE IPOIECChl: JBHXKEHUE PAKET, BOJAOMET, KOMEp, MPY>KUHHBIN
MTACTOJIET, THPOCKOII, (PUTYpHOE KaTaHWE Ha KOHBbKaX.

JHemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mepeHnne MOIIHOCTH CHJTBL.

N3MeHeHre sHepruu Tejaa Mpyu COBEPIICHUH PaOOTHI.

B3aumMnblie npeBpanieHus KHHETUYECKON U TOTCHIIMAIIBHOW SHEPTUil MPHU JEUCTBUU HA TEJIO CHJIBI TSIKECTHU W CHJIBI
YIPYTOCTH.

CoxpaHeHue dHEpTrum Npu CBOOOTHOM IMaACHUH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie pabomul, nPAKMUKYM.



N3mepenne nmnyiibca Teaa no TOpMO3HOMY MY TH.

N3mepenue cumbl TSIrM, CKOPOCTH MOJIENH SJEKTPOMOOMIISI 1 MOIIIHOCTU CHUJIBI TSTH.

CpaBHEeHME U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCA TIPU YIPYTOM B3aUMO/ICHCTBUMU.

N3Mepenne KNHETUYECKOW YHEPTUU TEJA 110 TOPMO3HOMY MY TH.

CpaBHeHUE U3MEHEHUSI TOTCHITMAIBLHON YHEPTUH NIPY>KUHBI C PaOOTOMN CUJTBI TPEHHUS.

Omnpenenenue paboThl CUITBI TPSHUSI TIPH IBUKEHUHU TeJla M0 HAKJIIOHHOMW MJIOCKOCTH.

Pasznen 3. MouiekyasipHasi pU3MKa M TEPMOAMHAMHKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu.

OcHoOBHbBIE TOJIOXKEHUS MOJeKyasipHO-kuHeTudecko Teopun (MKT), ux ombiTHOe oGocHoBanue. Juddysus.
BpoyHoBCkOe ABMXKEHHE. XapakTep JBUKEHUS M B3aMMOJACHCTBUSA 4YacTuI] BemiecTBa. Mojeln CTPOEHHUsI Ta30B,
KUJKOCTEH U TBEPABIX TENI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojelieid. Macca u pa3mMepbl MOJICKYI
(aromoB). Komuectso BemiectBa. [loctosinnast ABoraapo.

TemoBoe paBHoBecue. Temmnepatypa u criocoObl e€ usmepenus. [llkana temneparyp Llenbcus.

Mogenps HaealbHOrO ra3a B MOJIEKYJISPHO-KMHETUYECKOW TEOPHM: YAaCTHIhl ra3a JBHXKYTCA XAaOTUYECKU U HE
B3aUMOJEHCTBYIOT APYT C IPYTrOM.

l'azoBbie 3akoHBl. YpaBHeHne MenneneeBa—Knanelipona. AOconroTHas TtemmepaTypa (IIKajga TeMrepaTyp
KenbBuna). 3akon JlaneroHa. M3omporiecchl B UeaabHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BeliecTBa. | paduueckoe
npeICTaBlIeHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBs13b MEXly JABIECHHEM U CPEIHEN KMHETUYECKOW PHEPruei MOCTYMATENbHOTO TEIIOBOI'O JABUKEHUS MOJEKYJI
UJI€aJbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPUH HICAIBHOTO T'a3a).

CBsi3b  aOCONIOTHOM TeMIEpaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO CpEeIHEeW KHHETHYECKOW JHEeprueu
MOCTYIIATEJIbHOTO TEMJIOBOTO IBMKEHHUS €€ YaCTUL.

TexHuueckne ycTpoilcTBa U TEXHOJIOTUUYECKHUE MPOIIECCHI: TEPMOMETP, OApOMETp, MOJIyUeHUE HAHOMATEPUATIOB.

JHemoncmpayuu.

Mojenu 1BUKEHHS YaCTHUIl BEIIECTBA.

Mojenb OpOyHOBCKOTO JIBUYKECHHUS.

Buneoponnk ¢ 3anuchio pearibHOTO OPOYHOBCKOTO ABMKCHUSI.

Huddy3us xuakocTe.

Mogens onbita IITepHa.



IIputsxeHne MOeKy.I.

Mojenu KpucTalNIMueCKUX PEIIETOK.

Ha6monenue u nuccnegoBaHue U30MpPOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmuKym.

UccnenoBanue mporecca YCTaHOBICHHS TEIUIOBOT'O PaBHOBECHS MPU TEIUIOOOMEHE MEXIy Topsueid M XOJIOAHOU
BOJIOH.

N3yuenne n3oTepMuyeckoro npoiecca (peKOMEH0BaHO UCIIOJIB30BaHUE ITU(POBOM JTa00paToOpun).

N3ydenne n30XopHOTo npoiiecca.

N3yuyenue nzobapHoro mporecca.

ITpoBepka ypaBHEHHUSI COCTOSTHUSIL.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckas (T[]) cuctema. 3ajanne BHEIIHUX YCIOBUM JJIsi TEPMOJMHAMUYECKOM CUCTEMBbI. BHelllHuE U
BHYTpPEHHUE MapaMeTpbl. [lapaMerpbl TEpMOIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUYCHHS BEJIUYUH, ONUCHIBAOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hayano tepmoanHamuku. CaMOIPOU3BOJIbHAS PEIAKCALMS TEPMOJANHAMUYECKON CUCTEMBI K TEILIOBOMY
PaBHOBECHIO.

Mopnens uaeanbHOrO raza B TEPMOIAWHAMUKE — CHCTEMa ypaBHEHWH: ypaBHeHUE MenpaeneeBa—Kiianeiipona u
BBIPXKEHUE ISl BHYTPEHHEHN SHEPTHUH. Y CIIOBUS IPUMEHUMOCTH 3TOM MOJEIU: HU3Kash KOHIIEHTPAUs YaCTHI], BEICOKHE
TeMIlepaTypbl. BeipaskeHne 111 BHyTPEHHEN YHEPTUH OJJHOATOMHOTO MJ€aJIbHOIO rasa.

KBa3ucratuyeckre 1 HECTATUYECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArHaAMUKe. Beraucnenne paboTel o rpaduky mpoiiecca Ha pV -auarpaMme.

Temmonepenaya kak crnoco0 W3MEHEHWsS BHYTPEHHEH JHEPTrUM TEPMOJUHAMHYECKOW CUCTeMBbI 0€3 COBEpIICHUS
pabotel. KoHBeKIIHS, TEMIIONMPOBOIHOCTD, U3ITyUYCHHUE.

KonmnuectBo Temmotel. TermmoéMkocTs Tena. Y aeabHas U MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA. Y paBHeHUE Maiiepa.
VYaenbHast TemoTa cropaHusi TorimBa. Pacuér konmdecTBa TEIUIOTHI mpu Teruionepenade. [lonstue o6 ammabaTHOM
mporecce.

[lepBoiii 3ak0oH TepMoAMHAMHUKU. BHyTpeHHss 3HEeprus. KoamdecTBo TEmIOTH W paboTa Kak MEpbl M3MEHEHUS
BHYTPEHHEU 3HEPTUU TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHMKHM JUISI PAaBHOBECHBIX NPOLIECCOB: YEpPE3 3aJaHHOE PAaBHOBECHOE COCTOSHHE
TEPMOJAMHAMHUYECKON CUCTEMBI TPOXOAUT €IMHCTBEHHAs afuabdara. AOCOIIOTHAs TeMIepaTypa.



Bropoit 3akoH TepMOAWHAMHMKU JjIsi HEPABHOBECHBIX ITPOILIECCOB: HEBO3MOXKHO IMEpelaTh TEIIOTy OT OoJjee
XOJIOAHOTO Tena K 6osiee Harperomy 6e3 komneHcanuu (Kinaysuyc). HeoOpatuMocTh mpupoaHBIX MPOIIECCOB.

[Tpuniune! aerictBus TemnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenne KII/. Hukn Kapno.

DKOJIOTUYECKHE aCIEKThI UCTIOJIb30BaHUA TEIJIOBBIX ABUTaTeieil. TernmoBoe 3arpsi3HEHUE OKPYKAIOIIEeH CpeIbl.

TexHuueckue YCTPOMCTBA M TEXHOJIOTUYECKHUE TMPOUECChl: XOJOAWIbHUK, KOHJMIIMOHEP, MAU3EIbHBIA U
KapOIOpaTOpHBIM JBUraTeny, MapoBas TypOWHA, TMOJYyYEHUE CBEPXHU3ZKUX TeMIepaTyp, YTUIU3AIUs <TEIIOBBIX»
OTXOJIOB C UCIIOJIb30BAaHUEM TEILJIOBOTO HAcOCa, YTUIU3AIUsl OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BHIPAOOTKHU «TETLIOBOW» U
AIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temmnepaTypbl Ipu aauadaTUIECKOM PaCIIUPEHUU.

Bosayminoe orauso.

CpaBHEHUE yAENbHBIX TEINIOEMKOCTEN BELIECTB.

CrniocoObl U3MEHEHMsI BHYTPEHHEN YHEPTHUH.

HccnenoBanue annabaTHOrO Mpolecca.

KomnbroTepHble MOJEIN TEMIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenne yaenbHON TeMIOEMKOCTH.

HccnenoBanue nporecca OCTHIBAHUS BEILIECTBA.

HccnenoBanne annabaTHOTO MpoIecca.

N3ydeHne B3aMMOCBSI3U SHEPTUUA MEXMOJIEKYISIPHOTO B3aUMOAEHUCTBUS U TEMIIEPATYPBI KATIEHUS JKUIKOCTEH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Dazogvie nepexoowi.

[Tapoobpa3zoBanue u koHAeHCanus. Micnapenne u KuneHue. Y neapHast TeIioTa napooopa3oBaHusl.

Haceiennpie 1 HeHachllleHHbIE apbl. KauecTBEHHas: 3aBUCUMOCTD IUIOTHOCTU M JIaBJICHUs HACBIIIEHHOTO Mapa
OT TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMA HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPHl KUTICHUS OT JTaBJICHUS
B JKHJIKOCTH.

Bnaxxnocts Bo3gyxa. AOCOIIOTHASI U OTHOCUTENIbHAS BIAYKHOCTb.

Teépmoe temo. Kpucramnmmueckwe u amopdHbie Tena. AHU30TPONHS CBOWCTB KpucTamwioB. [lmaBnenue wu
KpUcCTaJIu3anus. Y ieapHas TemioTa miasienus. Cyonumanusi.

Hedopmanuu tBEpaOro Tena. Pactsokenue u cxxatue. Cnur. Moayns FOura. [peaen ynpyrux nedopmarimii.



TemoBoe paciupeHue KUAKOCTEN U TBEPABIX Tell, 00bEMHOE U JTUHEHHOE pacliupeHue. AHTApMOHU3M TETTOBBIX
KoJieOaHU YacTHIl BEIIECTBA KaK MPUYMHA TETJIOBOT'O paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrun B (pa3zoBbIX NEpexoaax.

YpaBHeHHE TEMI0BOro OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KoadpuimeHT moBepxHOCTHOTO HaTskeHus. Kanumisipasle siBneHust. [laBneHue mojy
VCKPUBIIEHHON NTOBEPXHOCTHIO XUAKOCTU. Popmyia Jlamaca.

TexHuueckue ycTporucTBa U TEXHOJIOTUUECKUE MPOLIECCHI: JKUAKUE KPUCTAIIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacinpeHue.

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenune. Kunenue npu noHW>KEHHOM JIaBJICHUH.

N3Mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI C MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.

Kanumnsipasie sBieHusI.

Mopenn HEHbIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaXXHOCTH.

HccnenoBanne HarpeBaHus U MJIABJIECHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunpr nedopmarnmii.

Ha6mronenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydyeHnne 3aKOHOMEPHOCTEN UCIIAPECHUS KUIKOCTEM.

N3mepenne yaenbHON TETIOTHI TIABICHUS JIbJA.

N3ydyeHne cBOMCTB HACHILIECHHBIX ITAPOB.

N3mepenue abconoTHON BIaKHOCTH BO3AyXa U OLIEHKA MacChl ApOB B MOMEILICHUH.

N3mepenune korpunmeHTa mToOBEPXHOCTHOTO HATSIKESHHUS.

N3mepenue moayns FOHra.

HccnenoBanne 3aBUCUMOCTH eOpMaIMK PE3HHOBOTO 00pasiia OT MPHJIOKEHHOW K HEMY CHJIBI.

Paznen 4. DiaekTpoanHaMuKA.

Tema 1. dnekmpuueckoe noJe.



DJeKTpu3anus Tean U €€ NpOSBICHUS. DIEKTpUUYECKU 3apsa. J[Ba Buaa anexktpuueckux 3apsaoB. [IpoBoaHuKH,
JTUBJIEKTPUKH U TTOTYIPOBOAHUKHU. DIEMEHTAPHBIN AIEKTPUUECKUH 3apsifl. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onekrpuueckoe noJie. Ero neiicTBrue Ha dJIEKTPUUECKUE 3apsibl.

Hanpsbxéanocts  snektpuueckoro modisa. [IpoOHbiid 3apsia. JluHMKM HANpsSHKEHHOCTU AJIEKTPUUYECKOTO  TIOJIS.
OIHOPOAHOE AIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3JAEKTPOCTATUUECKOTO NoJisl. Pa3HOCTh MOTEHIMANOB U HanpsbkeHue. [loTeHnuanbHas SHEprus
3apsigia B JIEKTPOCTaTUUECKOM MoJie. [loTeHman anekTpoctaTuueckoro nojsd. CBa3b HANPsHKEHHOCTH MOJIA U PA3HOCTH
MOTEHITUAJIOB IS QJICKTPOCTATHYECKOTO MOJIs (KaK OJTHOPOJHOTO, TaK U HEOTHOPOIHOTO).

[TpuHIUI CYNepNO3ULIMU FIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiza. [lone paBHOMepHO 3apspkeHHOUM cdephl. [losie paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
mapa. [lose paBHOMEpPHO 3apsiKEHHOW OECKOHEUHOW IUIOCKOCTH. KapTWHBI JUHUM HAnpsKEHHOCTH ATUX TOJIEH U
JKBUIIOTCHIUAJIBHBIX [IOBEPXHOCTEM.

[IpOBOIHMKH B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JIM2IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10J1€. J(MaIeKTpuyecKkas IpOHUIAaEMOCTh BEIIECTBA.

KonnencaTtop. D1eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOT0 KOHJIEHCATOPA.

[TapannenbHOE coeauHeHnEe KOHIeHCAaTOpoB. [locienoBarenbHOE COEqMHEHUE KOHAEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIBI B OHOPOAHOM 3JIEKTPUYECKOM IOJIE.

TexHuyecKkne yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOIL, AJIEKTPOMETP, SJIEKTPOCTATUUYECKas
3aIuTa, 3a3eMJICHHE JIEKTPOIPHUOOPOB, KOHAEHCATOPHI, reHepaTtop Ban ae ['paada.

JHemoncmpayuu.

Y CTpONCTBO M IPUHIUIT IEUCTBUS 3IEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSIAKEHHBIX IAPUKOB.

DNEKTPUUECKOE TOJIE JIBYX 3aPSyKEHHBIX IJIACTHH.

Mogpens anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOTHMKH B 3JEKTPUYECKOM IIOJIE.

DJNIeKTpOCTaTHUECKAs 3aIlUTa.

Y CTpolCTBO M AEUCTBUE KOHJCHCATOPA NOCTOSHHON U MTEPEMEHHON EMKOCTH.



3aBUCUMOCTh D3JIEKTPOEMKOCTH IIIOCKOTO KOHJEHCATOpa OT IUIOMIAAY IJIACTHH, PACCTOSIHUS MEXKIY HUMHU U
JTUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHEPrus AMEKTPUUECKOTO MO 3apsIKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psaka KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padoomot, PAKMUKYM.

OrnieHKa Cujl B3aUMOJICHCTBUS 3apSKEHHBIX TEIl.

HaGmronenue npeBpalieHust SHEPrUM 3apsH>KEHHOT0 KOHAEHCATOPa B SHEPTHIO U3JIYYEHUS CBETOAMO/IA.

N3ydenune nporekanus TOkKa B LIEMH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenue pasHOCTH NOTEHIIMATIOB (HAMIPSHKEHUS) TIPU MOCE0BATEILHOM COSIMHEHUN KOHJICHCATOPOB.

UccnenoBanue pa3psna KOHJIEHCATOpa Y€pe3 pe3ucTop.

Tema 2. Illocmoanustii IneKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

YcnoBus CYIICCTBOBAHHA ITOCTOAHHOT'O JICKTPUYICCKOI'O TOKA. HMctounmku ToKa. Hanp;mceHI/Ie Uun 3,HC 8

3akon OMa [ yyacTka LeHu.

DIEKTPUUECKOE CONPOTUBICHUE. 3aBUCHUMOCTHh COINPOTUBIEHUS OJHOPOJHOrO NPOBOJHHMKA OT €ro JJIMHBI U
IUIOLLAIN MTONIEPEYHOr0 CEYEHUs. Y IeTIbHOE COITPOTHUBIICHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajVIebHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB. Pacué€r  pa3BETBIEHHBIX
anekTpuyeckux mneneit. [lpasuna Kupxroda.

PaGota snextpuueckoro Toka. 3akon Ixoymns—Jlenna.

MONIHOCTB 3JIEKTPUYECKOr0 TOKa. TemioBass MOUTHOCTbh, BbIAEIsIEMas Ha PE3UCTOPE.

O/IC u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa 115l MOJTHOM (3aMKHYTOW) 3JIEKTPUYECKOM LIETIH.
MomHOCTh UCTOYHMKA TOKA. KOpOTKOE 3amMbIKaHuE.

KonnencaTtop B ienu NOCTOSHHOTO TOKA.

TexHuueckne yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETpP, BOJIBTMETpP, PEOCTaT, CUYETYUK
AIEKTPUYECKOU SHEPTUH.

JHemoncmpayuu.

N3mepenue cuiibl TOKa U HaNPSKEHHUS.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JIJIs1 PE3UCTOPA, JIaMITbl HAKAJIMBAHUS U CBETOMOA.



3aBUCUMOCTh COMPOTUBIICHUS MWJIMHAPUYECKUX MPOBOJAHUKOB OT JUIUHBI, IUIOMIAAM TONEPEYHOTO CEUEHUS U
Marepuaia.

NccnenoBanue 3aBUCMMOCTH CUJIbI TOKA OT CONPOTHUBJICHHUS MPU MOCTOSHHOM HAMPSHK CHUH.

IIpsmoe wu3mepenne OJIC. KopoTkoe 3aMBIKaHHME TaJlbBAHWUYECKOTO DJJEMEHTA M OLEHKa BHYTPEHHETO
COTMPOTHUBIICHHUS.

Crnioco0ObI coemMHEeHUs1 UICTOYHUKOB Toka, D/[C Gatapeil.

NccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK/Ty TOJFOCAMUA UCTOYHUKA TOKA OT CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HccnenoBanne cMEIIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOro COMpOTUBIICHUS TTPOBOTHUKOB.

NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS TS JTaMITbl HaKaJIUBaHUSI.

YBenuueHnue npeena u3MepeHus amnepmMeTpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

NccnenoBanne 3aBrucuMocTd D/]C ralbBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH NOTEHIMAIOB MEXKy OJIFOCAMHA UCTOYHHKA TOKA OT CUJIbI TOKA B LEIH.

HccnenoBanne 3aBUCUMOCTH MTOJIE3HOM MOLTHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DOneKkTpuyeckass MPOBOJAMMOCTb Ppa3IMYHBIX BEUIECTB. OJIEKTPOHHAS MPOBOAUMMOCTb TBEPIABIX METAJIJIOB.
3aBUCHUMOCTH CONPOTUBIICHHS METAJUIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYeCKUi TOK B BakyyMme. CBOKCTBA JIIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W MNpPUMECHAs IPOBOJUMOCTH MOJYNPOBOAHUKOB. CBOMCTBa p—h-mepexoja.
[TomympoBOJHUKOBBIE TTPHOOPHI.

DNEKTPUYECKU TOK B SJEKTPOIUTAX. DJIEKTPOJIUTHYECKAs AUCCOIMalud. DJNeKTposin3. 3akoHbl Dapanes s
AIEKTPOJIN3A.

OnekTpuueckuid TOK B razax. CaMOCTOSITEIbHBIH M HECAMOCTOSTENbHBIM paspsia. Pasnuunble THIBI
CaMOCTOSITENBHOTO pa3pana. Monnus. [lnazma.

TexHuueckne ycTpoMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: ra3opa3ps/iHble JIaMIIbl, 3JIEKTPOHHO-Ty4eBasi TpyOkKa,
MOJIYIIPOBOJTHUKOBBIE TIPHOOPHI: U0, TPaH3UCTOP, (OTOAMON, CBETOAMOJ, TalbBaHWKA, padUHUpPOBAHUE MEIH,
BBITIJIABKA JTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.



3aBHCHMOCTH CONPOTUBIICHHUS METAJIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH JEKTPOTHUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsa U IPOBOAUMOCTD BO3yXa.

CpaBHeHHE MPOBOJUMOCTH METAIUIOB U TIOJTYTIPOBOTHUKOB.

OMHOCTOPOHHSS TPOBOANMOCTD JAHOA.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

HaGmonenue anexktposnusa.

N3mepeHnue 3apsia 0JHOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBICHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJBT-aMIIEPHON XapaKTEPUCTHKH JHOMA.

Du3uYeCKU NPAKTHKYM.

CnocoObl u3MepeHus (U3MUECKHX BEIMYMH C HCIOJIb30BAHUEM AaHAJOTOBBIX M IU(GPOBBIX H3MEPUTEIBHBIX
npuOOpOB M KOMITBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCOJNIOTHBIE M OTHOCUTEIbHBIE TOTPEIIHOCTH H3MEPEHHI
¢usznuecknx BenuynH. OIeHKa IPaHUIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHMM, HCCIEOBAaHUN 3aBHUCUMOCTEH (PU3NUYECKHX BEJIWYUH, IPOBEpKa
NPEJIOKEHHBIX THUMOTe3 (BBIOOpP M3 paboOT, OMUCAHHBIX B TEMATHUECKHX paszjeiax «YUYEHUYECKUU HKCIEPUMEHT,
1a00paTopHbIe PaOOTHI, IPAKTHKYM> ).

MexnpeaMeTHbIe CBSI3H.

N3yuyenue kypca ¢usuku yrinyOon€HHoro ypoBHsS B 10 kijacce OCyHIECTBISIETCS ¢ YyU4E€TOM COJEpIKaTeIbHBIX
MEXIPEIMETHBIX CBSI3E€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpad i ¥ TEXHOJIOTHH.

Mesicnpeomemmuple nOHAMUA, C6A3AHHBIE C USYUEHUEM MEMO008 HAYUHO20 NO3HAHUA: SBIICHUE, HAYYHbIN (aKT,
runoresa, (Gpunyeckas BeIWYMHA, 3aKOH, TEOPHs, HAOIIO/IEHNEe, YKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIENb, U3MEpPEHUE,
MOTPEITHOCTH U3MEPEHUN, U3MEpUTENbHBIE TPUOOPHI, I poBas sadbopaTopus.

Mamemamuka: peunieHne CUCTEeMbl ypaBHeHWHW. JIuneliHas (yHkums, mapabona, runepbona, ux rpaduku u
cBoiicTBa. TpuroHomerpuyeckue (QYHKIUHU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE
TOXAECTBO. BEKTOPHI M X MPOEKIIMU HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexaHn4eckoe NBIKCHHE B KUBOM mpupoxae, nuddys3us, ocMoc, TEIII000MEH >XHUBBIX OPTaHH3MOB,
TEIUIOBOE 3arpsA3HEHUE OKPYXKAIOMIEH Cpebl, YTHIN3AIU OMOOPTaHUYECKOTO TOTIMBA ISl BHIPAOOTKH «TETIOBOW» H



ANEKTPOIHEPT UM, TOBEPXHOCTHOE HATSKEHHE U KANWJUISIPHBIE SIBJIICHHS B NPUPOJE, DJIEKTPUUECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumua: IDUCKPETHOE CTPOCHHME BEILIECTBA, CTPOEHUME ATOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJISIpHAas Macca,
[IOJIy4YEHHE HAHOMATEPUAJIOB, TEIUJIOBBIE CBOMCTBA TBEPABIX TEN, MKXUIAKOCTEM M Ta30B, XKUIAKHE KPUCTAJUIbL,
AIEKTPUUYECKUE CBOMCTBA METAIIIOB, dJIEKTPOJIUTUYECKAS JUCCOLMALINS, FaJbBAHUKA, SJIEKTPOHHAs MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JIBH)KEHUN C MCIOJb30BAHMEM MEXAaHM3MOB, YUET CYXOro M KHUAKOTO TPEHUS B
TEXHHUKE, CTATUYECKUE KOHCTPYKIUHU (KPOHIITEHH, pelméryaTble KOHCTPYKIIMH), UCIOJIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET M APYTUe), ABUTATEh BHYTPEHHETO CropaHus, rnaposas TypOuHa, ObITOBOM
XOJIOAWIBHUK, KOHAULIMOHEP, TEXHOJOIUHU IOJIYyYECHHS] COBPEMEHHBIX MAaTE€pUalioB, B TOM YHCJIE€ HAHOMATEPHAIOB, U
HAHOTEXHOJIOTMH,  JJIGKTpOCTaTHYECKash  3alluTa, 3a3eMJICHHE  DJIEKTPONpUOOpOB,  razopaspsaHble  JIaMIIbl,
NOJIYTIPOBOAHUKOBBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Pa3znen 4. JinekTpoauHaAMHUKA.

Tema 4. Maznummnoe none.

B3aumonencTBUE MNOCTOSHHBIX MAarHMTOB W IMPOBOJHHUKOB C TOKOM. MarHutHoe 1oje. BekTop MarHutHOU
MHAYKOUHU. [[pyHOMIT Cyneprio3uiiny MarHuTHEIX oJIel. JIMHUM MarHuTHOM UHAYKIIUH.

MarsuTtHoOe 1oJie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHUKA, KATYIIKA U KPYrOBOTO BUTKa). OnbIT DpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBiI€HHE U MOJYJb. JIBU)KEHHE 3apsyKEHHON YacTHUIIBI B OJJHOPOJHOM MAarHUTHOM ITOJIE.
Pabota cumnsr Jlopenna.

MaruauTHoe 1oJje B BemiecTBe. @eppoMarHeTUKH, napa- U TMaMarHeTHKHU.

TexHU4YeCKHUe yCTPOUCTBA U TEXHOJOTHYECKHUE MPOIECChl: MPUMEHEHHUE MOCTOSHHBIX MAarHUTOB, SJICKTPOMArHuToOB,
TEeCTEP-MYJbTUMETP, DJICKTPOABUTATENH SIKOOH, YCKOPUTEH JIEMEHTAPHBIX YaCTHII.

JHemoncmpayuu.

KapTuna nuHuit HHIYKIIUK MAarHATHOTO TI0JIs MOJIOCOBOT'O M MTOJKOBOOOPA3HOTO MTOCTOSSHHBIX MarHUTOB.

KapTtuna nuHMIT MarHUTHOM WHIYKIMK TIOJS JJIMHHOTO NPSMOr0 MPOBOJAHHWKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOIHUKA, KATYIIIKH C TOKOM.



B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmtoneHne nBuKeHUs My4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHUMI 1EUCTBUS SIEKTPOU3ZMEPUTETHLHOTO MPUOOPA MArHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padoomoit, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB eppOMarHeTUKOB.

UccnenoBanue AeUCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenne cuibl Amnepa.

N3ydenune 3aBUCMMOCTH CUJIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIUM HA OCHOBE U3MEPEHUSI CUJIbI AMMepa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SIBneHne H3yeKTpoMarHUTHOM HHAYKIUU. [loTok BekTtopa marHuTHON wuHAYKIMU. O/C uHAyKUMH. 3aKOH
3JIEKTpOMarHuTHOM nHAYKIMu Papanes. BuxpeBoe anekrpuueckoe mojue. Toku Dyko.

O/IC mHAyKUMH B NPOBOJHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHUTHOM IOJIE.

[TpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTHM B IENM IOCTOSHHOrO ToOKa. fBienHue camounaykuuu. OJJIC
CaMOUHIYKIIMH.

DHeprusi MAarHUTHOTO MOJISL KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuuecknue YCTpOWCTBA M TEXHOJOIMYECKHE MPOLECCHl: HWHAYKIMOHHAS I€4Yb, COJEHOM[, 3alluTa OT
ANEKTPU3ALUU TEN IPU IBUKEHUU B MArHUTHOM T0JI€ 3E€MJIU.

Jemoncmpauuu.

HaGmronenwne siBiIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanue 3aBrucumMoctd D]C MHIYKINHU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B allOMHMHUEBOM (MeIHOM) TpyoOe.

SIBrIeHNE CaMOUHIYKIIVH.

Uccnenoanne 3aBucumocty I1C caMOMHAYKINHU OT CKOPOCTH U3MEHEHHS CHJIBI TOKA B LICTIH.



Yuenuueckuii sxcnepumenm, nadopamopmuie padbomot, NpaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW UHAYKITUH.

OrnpeneneHue NHIYKIMY BUXPEBOTO MarHUTHOTO TOJIS.

HccnenoBanue sSBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMArHUTHOTO TeHepaTopa.

Paznea 5. KosieOaHus U BOJIHBI.

Tema 1. Mexanuueckue Ko1ed0anus.

KonebarenpHas cucrema. CBOOOAHBIC KOJICOAHMS.

IMapmonndeckue konebanus. KunemaTtudeckoe W JNUHAMUYECKOE OMHMCAHUE. DHEPreTUUYECKOe OMHCcaHue (3aKOoH
COXpaHEHMsS MEXaHMYECKOW »HHepruu). BbIBOJ JIMHAMHUYECKOTO OMUCAHUS TapMOHUYECKMX KOJIeOaHUW W3 WX
OHEPTreTUYECKOTO U KHHEMATHUYE€CKOTO OMHUCAHMUS.

Ammuryna u (dasza konebanuit. CBA3b aMIUIUTYbI KOJICOAHUI MCXOHOW BEJIMUMHBI ¢ aMIUIMTYJaMU KoJieOaHM I
€€ CKOPOCTH U YCKOPEHHMUSI.

ITepuon m wacrota kosiebanuii. Ilepron mManabix CBOOOIHBIX KOJICOAHHMI MaTeMaTHYeCKoro MmasTHuUKa. [lepwon
CBOOOJIHBIX KOJIeOaHUH MPYKMHHOTO MasTHUKA.

[TonsiTue o 3atyxaromux kosebaHusx. BeiHyxkaeHHbIE KojeOanus. Pezonanc. PezonancHas kpuas. Bnushue
3aTyXaHHUs Ha BUJ PE30HAHCHOW KpUBOM. ABTOKOJICOaHMUS.

TexHUYeCKHUe yCTPOMCTBA U TEXHOJOTHYECKHE MPOLIECChI: METPOHOM, Yachl, Kauyelin, My3blKaJdbHbIC HHCTPYMEHTHI,
cericmorpad.

JHemoncmpayuu.

3anuch K0ae0aTeIbHOTO JBUKEHUS.

HalGmromeHne He3aBUCMMOCTH TTEpHOia MaJIbIX KoJIeOaHH rpy3a Ha HUTH OT aMIUTATY/IbI.

HccnenoBanue 3aTyXaronux KojaeOaHWi U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX KOJICOAHHI OT COMMPOTUBIICHUS.

HccnenoBanne konebaHuii rpy3a Ha MACCUBHOM MPYXKUHE C MENIbI0 (HOPMUPOBAHMSI TIPEACTABICHUN 00 HUeaTbHOM
MOJIECNIA MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHCHHS YHEPTHH MPH KOJICOAHUAX Ipy3a Ha MPYKUHE.

HccnenoBanne BHIHYKICHHBIX KOJICOAHUT.

Hab6monenne peonanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.

N3mepenue nepruoia CBOOOTHBIX KOJICOAHUM HUTSHOTO U MPYXKWHHOTO MasiTHUKOB.



N3yueHne 3aKOHOB JIBUKEHUS TeJla B X0/€ KojeObaHu Ha yIpyrom mojaBece.

N3ydenne nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTY bl 3aTYXAIOIINX KOJIEOaHUIA.

UccnenoBanne BRIHYKIEHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHummubsle Ko1edanusl.

KoneGarenpubiit koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIC KOJI€OAHUS B HACATBHOM KoJie0aTeTbHOM KOHTYpE.
®opmyna Tomcona. CBsi3b aMIUIUTY B 3apsiia KOHJEHCATOPa C aMILIUTYI0M CHUJIBI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aK0H COXpaHCHHS YHEPTHUH B UCATLHOM KOoJie0aTeIbHOM KOHTYPE.

3aryxaromue JICKTPOMarHUTHbIC KoJieOaHus. BeIHYKI€HHBIE AJIEKTPOMarHuTHHIE KOJieOaHuUs.

ITepemeHHbI TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYJHOE W JIEUCTBYIOIEE 3HAYCHHE CHUJIBI TOKAa M
HaIPSHKEHUS TPU Pa3IMYHON (popMe 3aBUCUMOCTH TIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouJanbHblii TNEPEMEHHBI TOK. Pe3ncrop, KOHIEHCAaTOp M KaTyllka WHAYKTUBHOCTH B LENH
CUHYCOMJAIBHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKeHUI.

Wneanbusiii Tpancpopmartop. [Ipon3BoacTBO, epenaya u noTpedIeHue AEKTPUIECKON IHEPTUH.

DKOJIOTUYECKHE PHUCKA NPH MPOU3BOJACTBE AIIEKTPO3HEpruu. KynbTypa HCHOJIB30BAaHUS DSJIEKTPOIHEPIHUU B
[IOBCEIHEBHOM KU3HMU.

TexHuueckne yCTpocTBa U TEXHOJIOTHMUECKUE MPOLIECCHI: AJIEKTPUUECKUN 3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA,
JIMHUU 3JIEKTponepeaay.

JHemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

3aBUCUMOCTH YACTOTHI CBOOOTHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXaroUIUX JIEKTPOMATHUTHBIX KOJICOaHUH.

Mojesnp 3JIeKTPOMAarHuTHOTO TEHEPATOpA.

BreinyX1eHHbIE CHHYCOUATbHBIC KOJICOaHUSI.

Pe3ucrop, kaTyilika HHIYKTUBHOCTH U KOHJIEHCATOP B LIEMH IEPEMEHHOTO TOKA.

Pe3onanc npu nocneoBaTeNnbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKM HHAYKTUBHOCTHA U KOHJIEHCATOPA.

Y CcTpoiCTBO M IPUHIINT IEUCTBHS TpaHc(opmaTopa.

Mogenb JIMHUM 3JIEKTPOIEepeIayuu.



Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, PAKMUKYM.

N3yuenne Tpancopmaropa.

HccnenoBanne NeEpeMEHHOTO TOKA YEPE3 MOCIEI0BATENbHO COEAUHEHHBIE KOHIEHCATOP, KATYLIKY U PE3UCTOP.

HaGmonenue s1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUMHbBLE 60IHbL.

MexaHnuecKue BOJIHBI, YCJIOBHUS UX pacrnpocTpaHeHus. [lonmepeunbie u npoaosibHbIe BOJHBL. llepuoa, ckopocth
pacnpocTpaHeHus] U JJiMHa BOJHBL. CBOICTBA MEXaHMYECKMX BOJIH: OTPaKEHHE, IMpeloMJieHue, UHTepdepeHuus u
nudpakuus.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

[ITyMoBOE 3arpsAi3HEHHUE OKPYKAIOIIEH CPEIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBHUSI M3JIyYEHHs JIEKTPOMArHUTHBIX BOJIH. B3anMmHasg opueHTanus BEKTOPOB B
ANEKTPOMArHUTHOMN BOJIHE.

CBolicTBa 3JEKTPOMATHUTHBIX BOJIH: OTpa)KEHUE, IPEIOMIICHHE, MOJsIpU3alus, UHTepPepeHus u AU paxius.

[Ikana 3MeKTpOMarHuTHHIX BOJIH. [I[puMeHeHne 3JIeKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTBI, pajap, paauonpuEéMHUK,
TEJEBU30p, aHTeHHa, Tenedon, CBU-neup, ynbTpa3BykoBasi AMAarHOCTUKA B TEXHUKE U MEIUIIUHE.

JHemoncmpayuu.

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Habmronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiiny MEXaHUIeCKUX BOJTH.

AKyCTHYECKHN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMITUTY/IOM M 9acTOTOM KoJIeOaHUH.

HccnenoBaHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXEHHWE, MNPEIOMIICHHE, Moispu3anus, Judpakuus,
uHTepdepeHIus.



O6HapyxeHne nHOPaKpacHOTO U yIbTPaPuOIETOBOrO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.

N3y4yenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEWHOE pacpoOCTpaHEHUE CBETA B OAHOPOAHOM cpene. JIyd cBeTa. ToueuHbIil HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKoHbI oTpaxkeHUs cBera. llocTpoenue uzoOpaxkeHuid B 1uiockoM 3epkaie. Cdepuueckue
3epKana.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM TOKa3zaTenab mIpesiomiaeHus. OTHOCHUTEIbHBIN
nokaszaTtenb npenomiieHus. [IoCTOSHCTBO 4acTOTBI CBETa M COOTHONIEHWE [JIMH BOJH TPHU  TEPEXOJ]E
MOHOXpPOMAaTHUYECKOT0 CBETA Yepe3 TPAaHUILy pa3jiesia JBYX ONTUUYECKUX CPEI.

Xon nmyueit B mpusme. Jucnepcus cera. CiaoxHbIi coctaB Oesoro cseta. LIBerT.

ITonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yroJ MOJIHOrO BHYTPEHHETO OTPAKEHUS.

Cobwuparomue 1 paccerBaromnye JUH3bL. ToHKas arH3a. QOKYCHOE PACCTOSHUE U ONTUYECKas CHJIa TOHKOW JIMH3BI.
3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSA TOHKON CPepruecKor JIMH3bI OT €€ F€OMETPUU U OTHOCHUTEIILHOTO MOKa3aTels
IPEIOMIICHHUS.

dopMyJia TOHKOM JIMH3bI. Y BEJIIMYEHHE, JaBAEMOE JINH30MU.

Xona Jiy4ya, TPOLICHAIIEr0 JIMH3Y IMOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW onTuyeckou ocu. lloctpoenue
M300payKEHUH TOUKH M OTPE3Ka MPSMON B COOMPAIONINX M PACCEUBAIOIINX JMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromias cnocoOHOCTh. ['71a3 Kak onTuyeckas cUcTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBas ontuka. UnTtepdepenius cBera. KorepeHTHbIE HUCTOYHUKU. YCIOBHUS HAONIOACHUS MaKCUMyMOB H
MUHAMYMOB B HHTEP(EPEHIIMOHHOW KapTUHE OT JABYX KOTEPEHTHBIX MCTOYHUKOB. [IpuMepsl KiIacCHYecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudbpakuus ceta. Judpaknuonnas pemérka. YcClIOBUE HAOMIOACHUS TJIABHBIX MAaKCUMYMOB TpH TaJCHUU
MOHOXPOMAaTHYECKOTO CBETAa HA MU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHuueckre yCTPOWCTBA W TEXHOJIOTHYECKHE MPOIECCHI: OYKH, JIyNa, MEPHUCKOM, (oToamnmapar, MHKPOCKOI,
MIPOEKIMOHHBIN amnmapar, MPOCBETICHUE ONTUKHU, BOJIOKOHHAs ONTHKA, AU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.



3aKOHBI OTPAYKEHHUSI CBETA.

UccnenoBanue npeaomieHus CBETA.

HaGmtoneHne moaHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBOA.

UccnenoBanne xo/a CBETOBBIX ITYYKOB YEPE3 MIIOCKOMAPAIIICIBHYIO IJIACTUHY U MIPU3MY.
UccnenoBanue cBOMCTB U300paKeHH B JTMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOMA.

HaGmonenue nntepdepeHum cBera.

HaGmtoneHne 1BeTOB TOHKUX TUIEHOK.

HabGmonenue nudpakuum cBera.

N3yuyenue nudppakiinoHHON PEHIETKY.

HaGmonenne nudpakiimiOHHOTO CIIEKTPA.

HaGmronenue nucnepcuu ceera.

HaGronenue monsipusaiuuy cBeTa.

[TpumeneHune noasipoua0B JJIsl U3YUEHUS MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmMuKym.

N3Mmepenue nmokasaTest NpeIOMIICHUS CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PacCCTOSIHUS OT BEIeCTBA (HAa MPUMEPE KUJIKUX JIMH3).
N3mepenne GoKyCHOTo pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[TomyueHne n300pakeHHS B CUCTEME U3 IUIOCKOTO 3€pKaJia M JINH3BI.

[Tomyuenne n300pa’keHHS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHne TENECKONUYECKUX CUCTEM.

Hab6monenne nudpakiuu, nHTEpdEpPEHIINN 1 TTOJISIPU3AIIH CBETA.

N3ydenune nossgpusanuuy CBETa, OTPAXKEHHOTO OT TOBEPXHOCTHU AUIIEKTPUKA.

Nzyuyenue naTepdepeHnm 1a3epHOro U3IyueHUs Ha IBYX MIEISIX.

Hab6monenne nucnepcun.

HaGmronenne n nuccnegoBanue mUPpakmOHHOTO CIIEKTPA.

N3mepenne qiMHbl CBETOBOUM BOJIHBI.

[TonyueHnue cekTpa U3IyYeHUs CBETOAMOAA MPHU MOMOIIU TU(PPaKIUOHHON PEIIETKY.
Pa3nesn 6. OCHOBBI ClIeNUAJIBHOM TEOPHUH OTHOCUTEJIBbHOCTH.

['paHuIIbl TPUMEHUMOCTH KIaCCUYECKOM MeXaHuKH. [locTynaTel cnenuaibHON TEOPUH OTHOCUTEIBHOCTH.



[IpoctpancTBeHHO-BpeMeHHOM nHTepBail. [IpeoOpa3zoBanus Jlopenua. YcnoBue npuuyuHHOCTH. OTHOCUTEIBHOCTH
OJTHOBPEMEHHOCTH. 3aMeUICHUE BPEMEHH U COKPALCHUE JIJINHBI.

DOHeprus U UMIYJIbC PEIATUBUCTCKON YACTHILIBIL.

CBs13b MacChl C PHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTUIBl. DHEPTHS MOKOSI.

TexHuyeckue YCTpOﬁCTBa N TCXHOJIOTUYCCKHUC IMPOLCCChI: CITYTHUKOBBIC HpI/IéMHI/IKI/I, YCKOPHUTCIIN 3apsAKCHHBIX
HYaCTHII.

VY4eHnuecKkuil 3KCEepUMEHT, JIabOpaTOpHbIE PabOThI, MPAKTUKYM.

OmnpeneneHnue UMITYJIbCa W DHEPTUU PEIATHBUCTCKUX dYacTull (110 ¢ororpadusiM TPEKOB 3apsDKCHHBIX YacTHIL B
MarHuTHOM TIOJIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOe TemioBoe u3nydeHHe (M3JIydyeHHe aOCOJIFOTHO 4YEpHOro Tena). 3akoH cmeneHus Buna. ['mmoresa
IInanka o KBaHTax.

®oTOoHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdexr. Onbitel A. I'. CromeroBa. 3akoHbl ¢oToddpdekra. YpaBHenue DitHmTerHa miusa (ororddekra.
«KpacHas rpanuma» gporosddexra.

JlaBnenue cBeTa (B 4aCTHOCTH, JaBJCHHE CBETa Ha aOCONIOTHO MOTJIOIIAIOIIYIO M a0CONIOTHO OTPa)KAIOIIYIO
noepxHocTh). OnbiTh I1. H. JleGenesna.

BonnoBbie cBoiicTBa yactuil. Bomubel ne bpotins. [nmuHa BomHbl e bpoiins m pasmepsl 007acTH JIOKAIH3AIUH
JBIDKYIIEHCs yacTulibl. KopryckymsipHO-BOIHOBOM Ayanu3m. Jludpakius 3J1eKTPOHOB HAa KpUCTAIIIAX.

Crnemnduka n3mepenunii B Mukpomupe. CooTHOIeHUsT HeonpeaenéHHocrei [ eitzendepra.

TexHuuyeckue ycTporcTBa U TEXHOJIOTHUECKHUE MPOIIECCHI: CIIEKTPOMETP, (OTOIIEMEHT, (DOTOAATINUK, TYHHETbHBIN
MUKPOCKOTI, COJTHEYHAs 6aTtapesi, CBETOIHOI.

JHemoncmpayuu.

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHEMNTHETO (hoTodddekra.

HccnenoBanne 3aBUCUMOCTH COMPOTUBIICHUS MOTYNPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroguo.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.



Hccnenosanue goropesucropa.

N3mepenue nocrosiuuol [Inanka Ha ocHOBe nccnenoBanus ¢potodddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIUO]T OT HAMPSIKEHUS.

Tema 2. @u3zuxa amoma.

OMnbITHI 1O HCCIIeIOBaHUIO CTpoeHUs aroMa. [Inanerapuas monens aroma Pesepdopaa.

[Toctynarel bopa. M3nyuenue u normioiienre (OTOHOB MPH MEPEXOe aTOMa C OJTHOTO YPOBHS SHEPTUU HA JIPYTOM.

Bunsl ciektpoB. CriekTp ypOBHEW dHEPTUU aTOMa BOJIOPO/IaA.

CnoHTaHHOE U BBIHYXIEHHOE U3Ny4yeHue ceera. Jlazep.

TexHudeckue yCTpOWCTBA W TEXHOJIOTHYECKHE TMPOIECCHl: CIEKTPadbHBIA aHaln3 (CIEKTPOCKOM), Jas3ep,
KBAaHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onbita Pesepdopaa.

HaGmoneHne muHeMvaThIX CIEKTPOB.

VY cTpoicTBO U AEHUCTBHE CUETUMKA MOHUZUPYIOIIHNX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmoneHne muHeH4aToro cekTpa.

HccnenoBanue criekTpa pa3pekKeHHOr0 aTOMapHOTO BOJIOPO/Ia U U3MEpEHUe MOCTOssHHON Prunbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHmMAPHLIX YACMUY,.

Hyxnonnas monens sapa ['eiizeno6epra—Banenko. 3apsy sapa. MaccoBoe 9uciio sjpa. M30Tomnsl.

PannoaktuBHOCTE. Anba-pacman. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['amma-u3nydenue.

3aKOoH paJMOAaKTUBHOIO pacraja. PagunoakThuBHbIE U30TONBI B Mpupoje. CBONCTBA MOHU3UPYIOUIETO WU3ITYUYEHUS.
Brnusinue paanoakTUBHOCTH Ha JKMBbBIE OopraHu3Mbl. EcTtecTBeHHBIN (poH n3nydenus. Jlozumerpusi.

DHeprusi CBSI3U HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SAnepubie peakuuu. Jlenenwe u cuHTe3 sAnep. SAnepHbie peakTopbl. [IpoOreMbl ymnpaBisieMOro TEPMOSAECPHOTO
CUHTE3a. JDKOJIOTHUECKUE ACTIEKThI PA3BUTHS AJIEPHON SHEPTETUKHU.

MeTo1bl perucTpanyu 1 UCCIEIOBAHUS JIEMEHTAPHBIX YaCTHLL.

dyHaMeHTaJdbHble B3auMoJelcTBUs. bapronbl, Me30HBI U senToHbl. [IpeacraBnenne o CtaHmapTHONM MOJENH.
KBapk-rirooHHast MoAenp aJpOHOB.

®usuka 3a npeaenamu CtagaapTHON Mojenu. TémHas maTtepust 1 TEMHAs1 SHEPTHSL.



EnuncTBO u3nyeckoit KapTUHBI MUpA.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TO3UMETP, KaMmepa BuiibCOHa, SAEpHBIM PEAKTOD,
TEPMOSIIEPHBIN peakTop, aToMHasi 60M0a, MAarHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO (POHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue noriomieHus 6eTa-4acTUIl aTlOMUHUEM.

Paszznen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3IUKH.

Ortanbel pa3BUTHS acTpoHOMUHU. [IpuKiagHOE M MHPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMHU. [IpuMEeHMMOCTH
3aKOHOB (DU3UKU JJIsI OOBSICHEHUS MPUPOJIBI KOCMHYECKHUX 00BEKTOB.

MeTtonbpl  acTpOHOMHMYECKUX uccienoBaHuii. (COBpEMEHHbIE ONTHYECKUE TEJECKOIbl, PaauOTEICCKOINbI,
BHeaTMOc(epHasi aCTpOHOMHMUSI.

Bun 3Béznnoro Heba. Co3Bes3ausi, sipkue 3BE3/1bl, IUIAHETHI, UX BUTUMOE JBH)KCHHE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHepruu ConHIa U 3BE3.

3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpamMma «CIEKTpajbHBIM KJIACC — CBETUMOCTBH». 3BE3/bI TJIABHOMU
MOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] TJIABHOM MOCIEN0BAaTEIbHOCTU. BHyTpeHHee
ctpoeHue 3B€31. COBpeMEHHBIE MPEICTABIEHUS O TPOUCXOKACHUU U 3BOTOIMHY CONMHIA U 3BE3/. DTaNbl )KU3HU 3BE3I.

Mineunbiii Ilyte — nHama [Damaktuka. Ilomokenwme u nBuxenne ConHua B [amaktuke. TUIBI TaIaKTHK.
Panpnoranakrtuku u kBazapsl. YEpHBIE ABIPHI B siApax raJIAKTHK.

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa06ia. PasOeranme ramaktuk. Teopus bombinoro B3pbiBa.
PenukToBoe uznydenue.

MacmrabHas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménupie mpoOaeMbl aCTPOHOMUH.

Yuenuueckue naonrooenua.

HaGmronennst 3BE3mHOTO HeOa HEBOOPYXKEHHBIM TJIA30M C HWCIOJB30BAHMEM KOMITHIOTEPHBIX MPUIIOKECHHUHA IS
OTIpEJICIICHMSI TIOJIOKCHHSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOTO MoyIapus u
SIPKUE 3BE3/BI.

HabGmronenns B Teneckomn JIyHbI, IaHET, TYMAHHOCTEH M 3BE3THBIX CKOTUICHUN.

Du3nYeCKUl NPAKTHKYM.



CnocoObl u3MepeHus (U3HUECKHX BEJIMYMH C HCIOJIb30BAHMEM AHAJOTOBBIX M IU(PPOBBIX H3MEPUTEIBHBIX
npuOOpPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM. AOCONIOTHBIE W OTHOCHUTENbHBIE MOTPEIIHOCTH H3MEPEHUI
buzndeckux BenuurH. OlieHKa TpaHull TOT'PEITHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHMM, MCCIIEJOBAaHUN 3aBUCUMOCTEH (PU3NYECKUX BEJIWYUH, MPOBEpKA
NPEJIOKEHHBIX TUNOoTe3 (BbIOOp M3 paboOT, OMUCAHHBIX B TEMAaTHUECKHX pa3jienax «YUYEeHUYECKUU HKCIEPUMEHT,
n1abopaTopHbIC PabOThI, MPAKTUKYM»).

Oo6o01maromiee NOBTOPEHHUE.

O6o0uieHne M cucTemMaTH3alus CojAepKaHus paslienoB Kypca «Mexanuka», «MonekynspHas ¢uzuka u
TEPMOJUHAMUKAY, «DIeKTpoarnHamMuKka», «Konebanus u BoJHBI», «OCHOBBI CIEIUATBHON TEOPUU OTHOCUTEIHLHOCTHY,
«KBanToBas pusuka», «neMeHTbl ACTPOHOMUU U ACTPODUIUKU».

Ponb ¢u3uku W acTpOHOMHUHM B DKOHOMHMYECKOW, TEXHOJOTUYECKOW, COLMAIbHOW U OSTUYECKOW cdepax
JESTEIBHOCTU YEJIOBEKa, POJb U MECTO (PU3MKM M aCTPOHOMHHM B COBPEMEHHOM Hay4YHOW KapTHHE MHUpa, 3HAUYCHHE
OIMCATENIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEILHOW M HPOrHOCTUYECKONW (QYHKIMM (U3MUECKONl Teopuu, poib
¢usnyeckoil Teopun B (POPMHUPOBAHUU NPEICTABICHUN O (PU3NYECKOW KapTHHE MHUpPA, MECTO (PU3NYECKOW KapTUHBI
MHpa B O0LIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIE CBSA3H.

N3yuenune kypca Qusuku yriyonéHHoro ypoBHsS B 11 kmacce ocyliecTBIsieTCsl ¢ YYETOM COAEpKAaTEIbHBIX
MEXIIPEMETHBIX CBSA3EH ¢ KypcaMyu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmuple nOHAMUA, C6A3AHHbIE C UZYUECHUEM MEN 0008 HAYUHO20 NO3ZHAHUA: SBICHUE, HAYYHbIN (aKT,
rUnoTe3a, puanyeckas BEIWYMHA, 3aKOH, T€Opus, HAOJIOJEHHUE, FKCIIEPUMEHT, MOJCINPOBAHNE, MOJENb, U3MEPEHHE,
MOTPELIHOCTH U3MEPEHHH, U3MEPHUTENbHbIE TPUOOPLI, IU(poBast 1abopaTopHsl.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHHMH. TpuroHomeTpudeckue (QYHKIMH: CHHYC, KOCHHYC, TaHI'EHC,
KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOpPBI M MX IPOECKIMM HAa OCH KOOPIMHAT, CIIOKEHHUE
BeKTOpoB. [IpomsBonaubie 3nemeHTapHbIX (yHKIUE. Ilpu3Haku monoOus TPEyroJbHUKOB, ONpEAEeHHE IUIOAIH
IUIOCKUX QUryp u o0bEMa Te.

Buonozusa: snektpuyeckue sBIEHUS B JKMBOM TNpUpOJE, KojeOaTelbHbIE MBMKEHUS B JKUBOH TpHUPOJE,
JKOJIOTHYECKUE PUCKU IIPU IPOU3BOJCTBE AIIEKTPOIHEPTUHU, DJIEKTPOMATHUTHOE 3arpsi3HEHHUE OKPYKAIOLIEH Cpensl,
YJIBTPA3BYKOBAsl JUAarHOCTUKA B MEJIUILIMHE, ONITHYECKUE SBJICHUS B )KUBOU IPUPOJE.

Xumusn: CTpOEGHUE aTOMOB W MOJIEKYJ, KPUCTaJUIMYECKass CTPYKTypa TBEPIABIX Te€l, MEXaHU3Mbl 00pa3oBaHUs
KPHUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAIIN3.



T'eocpagpuna: wmarnuTHBIE TIOMIOCA 3€MIIM, 3aJ€KH MArHUTHBIX pPyI, (QOTOChEMKA 3EMHOM MOBEPXHOCTH,
ceicmorpad.

Texnonozcusa: NpUMEHEHHE TMOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOJBHUrareiab SkoOu, reHeparop
MEPEMEHHOr0 TOKa, HWHAYKIHMOHHAs [€4Yb, JIMHUU OJJIEKTpOIEpeaay, 3JIeKTPOJBUraTeNb, pajaap, pPaauoNpUEMHUK,
TENEeBU30p, aHTeHHa, TenedoH, CBYU-meub, ynbTpa3BykoBas IUArHOCTMKA B TEXHHUKE, MPOEKIMOHHBIN anmnapar,
BOJIOKOHHAsI ONITUKA, COJIHEYHAasi OaTapesi, CIyTHUKOBBIEC IPUEMHUKH, SIE€pHAsl SHEPTeTUKA U KOJIOTMUECKHE ACTIEKTHI €€
pa3BUTHSL.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110 ®U3UKE HA VYPOBHE CPEIHEI'O
OBUIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS yueOHOro mnpeaMera «dusuka» TODKHBI OTpakaTh TOTOBHOCTh M
CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH MO3WUIUEH JWYHOCTH, CHUCTEMOM
IIEHHOCTHBIX OPHEHTAIIMN, TO3WTHBHBIX BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM
poccuiickoro o0IecTBa, pacIMpeHUe KU3HEHHOTO OIbITa W OIbITa ACATEILHOCTH B IPOIECCE PeaTu3aiii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEILHON JIESITEILHOCTH, B TOM YHCJIC B YaCTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CchOpPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMH OOYyYalOIIerocs KaK AaKTHBHOTO M OTBETCTBEHHOTO 4YJjieHA

pPOCCHUICKOro 00I1IeCTBA;

e TPHUHATHE TPATUITMOHHBIX 0OICUYEIIOBEUCCKUX TYMAHUCTHUECKUX U ICMOKPATHIECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEITCIBHOCTh B HHTEpPECaxX TPaKIAHCKOTO OOIIEeCTBA, yd4acTBOBaTh B

CaMOYIIpaBJICHUH B 00pa30BaTEILHON OpraHU3alINM;
e YMCHHE B3aUMOJCHCTBOBATH C COIIMATBHBIMU HHCTUTYTaMH B COOTBETCTBUH C MX (DYHKIIUSIMHU U Ha3HAYCHUEM;
e TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JI€ATECIIBHOCTH.
NMATPUOTUYECKOT0 BOCITUTAHUSA:
e chOPMHUPOBAHHOCTH POCCHHCKON IPakTaHCKOW HJICHTHYHOCTH, MTATPHOTU3MA;



LIEHHOCTHOE OTHOIIEHUWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JIOCTH)KEHHSM POCCUMCKUX YYEHBIX B 00J1IacTH
(U3HKYU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCITUTAHMA

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYaIlMI0 U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOPAIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YKCJIE€ B JESITEILHOCTU YUYEHOIO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUHUBOrO OyAyIIETo.

ICTETHIECCKOI'O BOCIIUTAHUA:

ACTCTUYICCKOC OTHOIICHUC K MUPY, BKIITOUdd 9CTCTUKY HAYYHOT'O TBOPYUCCTBA, ITPUCYIICTO (1)I/I3I/IIICCKOﬁ HAYKC.

TPYAOBOI0 BOCIIUTAHMA:

UHTEpEC K Pa3IMYHbIM cdepaM MNpoPECCHOHATBLHON NEeATeIbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKOU U
TEXHUKOM, yMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oyayiied mnpodeccud W pearn30BbIBATH COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI,

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M €CaMOOOpPa30BaHUIO B OOsacTu (PU3MKU Ha MPOTSHDKEHUU BCel
KU3HHU.

IKOJOIrH9€CKOro BOCMuTaHus:

c(hOpPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpPbhl, OCO3HAHHE III00aJIFHOTO XapakTepa YKOJIOTHUEeCKUX MpooeM;
IJIAHUPOBAHUE WM OCYILIECTBJICHHUE JCHCTBUN B OKPYXKAKOWIIEH CpElE HA OCHOBE 3HAHUA LIEJIEH YCTOWYMBOIO
pPa3BUTHUSA YETIOBEYECTBA;

paclIMpEHUE OMbITa JEATEIbBHOCTH 3KOJIOTMYECKOW HAMpaBI€HHOCTH Ha OCHOBE HMEIONIUXCS 3HAHUM 110
¢dusnke.

HEHHOCTH HAYYHOI'O IIO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHA (PU3NUYECKOU
HAYKU;

OCO3HAHWE IICHHOCTH HAyYHOW JESATEIBbHOCTH, TOTOBHOCTh B TIPOIECCe H3Y4YeHHUS (DU3UKU OCYIIECTBISATH
MIPOEKTHYIO U HCCIIEIOBATENIbCKYIO IECSITENbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



Bba3oBble JJornuecKkue 1edcTBUA:

CaMOCTOSITEIBLHO (hOPMYJIMPOBATH U aKTyaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEIEIIATh LIENU AEATEIbHOCTH, 3a4aBaTh apaMETPhl U KPUTEPUU UX TOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHUS B pacCCMaTPUBAEMbIX (DU3NUECKUX SIBICHUSX;

pa3palaTbiBaTh IUIAH PEIICHUS MPOOJIeMbl ¢ YYETOM aHAIN3a UMEIOIIUXCS MaTepUaTbHBIX U HEMaTepUaTbHBIX
PECYpCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OLECHUBATH COOTBETCTBUE PE3YJbTATOB LEISAM, OLICHUBATH PUCKHU
MOCJICACTBUN ACATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHIATE PAbOTy B YCIOBHUSAX pPEATbHOT0, BUPTYaAJbHOTO M KOMOWHHUPOBAHHOIO
B3aMMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIISHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS :

BJIJIETh HAYYHON TEPMUHOJIOTHEH, KITFOUeBBIMU TIOHATHUSAMHU U METOAaMH (PH3UYECKON HAYKH,

BJIaJIETh HABBIKAMH YI€OHO-HCCIIEIOBATENBCKON U TIPOSKTHOM JEATEIILHOCTH B 00JIACTH (PU3UKH, CITIOCOOHOCTHIO
M TOTOBHOCTHIO K CaMOCTOSITEILHOMY TIOMCKY METOJOB peHIeHus 3amad (U3WYECKOTO COJNEpIKaHus,
PUMEHEHUIO Pa3InYHBIX METO/IOB MTO3HAHUS;

BJIAJIETh BUIAMH JACSITEIHLHOCTH IO TOJYYECHHUIO HOBOTO 3HAHWsS, €r0 HWHTEPIpETAINH, MpeoOpa3oBaHHIO W
MPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX CHUTYallUAX, B TOM YHCJIC MPHU CO3aHUU YYEOHBIX MPOEKTOB B 00JIACTH
1076370478

BBISIBIIATh NPUYUHHO-CIICACTBCHHBIC CBSI3M M aKTYaJIM3UPOBATh 3aJady, BBIIBUTaTh THUIIOTE3y €€ pEIICHUS,
HAXOJUTh apTYMEHTHI JIJIsl JOKA3aTeIbCTBA CBOMX YTBEP)KIICHUI, 3a/1aBaTh MApaMETPhl U KPUTEPUH PEIICHUS;
aHAM3UPOBATH MOJYYCHHBIC B XOJ€ PEIICHUS 3a/1a4d Pe3yabTaThl, KPUTHYECKH OLIEHUBATH UX JJOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh W (PopMyIupoBaTh COOCTBEHHBIC 3a7aud B 0Opa30BATEIBHOW MNESITEIHHOCTH, B TOM YHCIE IpU
W3y4YeHUH (PU3HKY;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATh TPHOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHMS IO (DU3UKE B MPAKTHUECKYIO 001aCTh JKU3HEACITEIIBHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJCH, PEJIaraTh OpUTHHAIBHBIC TTOIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIONNE aJTbTePHATUBHBIC PEIICHHMS.



Pab6ora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMH IIOJyYCHUsS HHPOPMAHMH (PU3HUECKOTO COJACPKAHUS M3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIISATh MOUCK, aHAIN3, CHCTEMATH3AIUI0 U HHTEPIIPETAIINI0 HHOOPMAITUN Pa3TnIHBIX
BUJIOB ¥ ()OPM TIPEACTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH MH(POPMAITUH;

WCITIOJIB30BaTh CPEJICTBA WH(MDOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTUH B PEIICHHWH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX W OPTraHHW3allMOHHBIX 3aad C COONIOJACHHUEM TpEeOOBAaHUN OSPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypCOCOCPEIKEHHUs, TMPABOBBIX M ATHYCCKUX HOPM, HOPM HH(OOPMAIMOHHOU
0e301acHOCTH;

co3/aBaTh TEKCThI (PU3MUYECKOTO COJEpXKaHUs B pasiIWdHBIX (opmarax ¢ yd€ToM Ha3Ha4YCHUS WHGOPMAIMH U
IICJICBOM ayAUTOPUH, BRIOUpask ONTHMAIBHYIO (OPMY TPEICTABICHUS U BU3YaTU3aIIHH.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISITH OOIIEHUE Ha YpOKax (PU3MKHU 1 BO BHEYPOUHOU AEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKY KOHMIMKTHBIX CUTYyallui U CMSTYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M MCTIOJIH30BATh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI;

BBIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX JIEUCTBUN C YUETOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH KaXKIIOTO
YJieHa KOJJIEKTUBA;

MPUHUMATh [E€JIM COBMECTHOM JESTEIbHOCTH, OpPraHW30BBIBATh W KOOPAWHUPOBATH JEUCTBUS IO €€
JTOCTIKEHUIO: COCTABJIATH IJIAH JEHUCTBUM, paclpeiessTh POjau ¢ YYETOM MHEHUN YYaCTHHKOB, OOCYKIaTb
PE3YNIBTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJIa U KAXJIOTO YYaCTHHKA KOMaHJbl B OOIIMNA PE3yNbTaT MO pa3padOTaHHBIM
KPUTEPUSIM;

MpejaraTb HOBBIE NPOEKTHI, OLEHHMBATh HAEU C IO3UIUHA HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUUYECKOU
3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIMYHBIX CHUTYAIUSAX, HNPOSIBIATH TBOPYECTBO MU
BOOOpakeHHe, ObITh HHUITHATHBHBIM.

PeryasiTuBHbIC YHHBeEpPCAJIbHbIEe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:



CaMOCTOSITEJIbHO OCYIIECTBIISITh O3HABATENBHYIO E€ATEIbHOCTh B 00JaCTU (PU3UKH U aCTPOHOMUHU, BBISBISATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSTEIILHO COCTaBJIATh IIAH PELICHUS PAcyYETHBIX M KAuyeCTBEHHBIX 3aJa4, IUIAH BBIIOJIHEHUS
MPaKTUYECKON pabOThI C YUETOM UMEIOUIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEHN U MPEANOUYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JIeN1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3 PEILICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (YOPMHUPOBAHUIO U MPOSBICHUIO IPYIUIMKA B 00JacTU (DU3UKH, MOCTOSHHO MOBBIIIATH CBOU
o0pa3oBaTeIbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJIJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OIIEHUBAaTh COOTBETCTBHUE
pe3yJIbTAaTOB LIEISAM;

BJIa/IETh HABBIKAMHU TIO3HABATENIbHON pe(dIIEeKCHMH KaK OCO3HAHMS COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI PEPIIEKCUU I OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

[IPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHATIU3€E PE3YIbTATOB AEATEILHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apPTYMEHThI APYTUX [IPU aHAJIU3E PE3YIbTATOB AEATEIbHOCTH,

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIHOKH.

B mporiecce mocTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaMMBI 110 (pH3UKE JJIT YPOBHSI CPEIHETO OOIIEro
oOpa3oBaHMs Yy  OOYYAlOIIMXCS  COBEPHICHCTBYETCS  OMOIIMOHAIBHBIA  HMHTEIUICKT,  IMPEAIOJIararoIIiii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHMUMATh CBOE YMOIMOHAIBHOE COCTOSIHUE, BUCTh HANIPaBICHUS
pa3BUTHs COOCTBEHHOM YMOIMOHAILHOU cepbl, OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEICHHUE,
CIIOCOOHOCTh aJIalTUPOBATHCA K SMOLMOHAIBHBIM HM3MEHEHUSM M MPOSBISITH TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;



BHYTPEHHEW MOTHBAllMM, BKJIIOYAIOLIIEH CTPEMJIEHME K JOCTH)KCHUIO IENM U YCIEXy, ONTHMU3M,
MHULMATUBHOCTh, YMEHHE JIEMCTBOBATH, HCXO/S U3 CBOMX BO3MOXKHOCTEM;

AMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBaTh €ro IMpu
OCYILECTBIEHUH OOILEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOUIUX CIOCOOHOCTh BBHICTPAUBATh OTHOIICHUS C IPYTUMH JIIOJIbMH, 3200TUTbHCH,
MPOSBIIATH MHTEPEC U pa3peliaTh KOHMIUKTHI.

ITPEAMETHBIE PE3VYIJIBTATBI

K xonny oOyuenuss B 10 knacce mnpeaMeTHble pe3yabTaThl Ha YriayOJEHHOM YpPOBHE JIOJDKHBI OTpa)aTh
c(hOpPMHPOBAHHOCTH Y 00YYAIOUTUXCSI YMEHMUIA:

MOHUMATh POJb (PU3UKK B SKOHOMHYECKOH, TEXHOJOTHYECKOM, DKOJOTHYECKOM, COIMAIBHOM W ATUYECKOU
chepax NeATEeIbHOCTH YEJIOBEKa, POJb U MECTO (PU3MKH B COBPEMEHHOW HAy4YHOW KapTHUHE MHpa, 3HAUYCHUE
OMHCaTEIbHON, CUCTEMATU3UPYIONICH, OOBSICHUTEILHON W IMTPOTHOCTUYECKOW (YHKIUN (U3UIECKONH TEOPUHU —
MEXaHUKH, MOJEKYJIApHON (U3MKH U TEPMOAMHAMUKU, pOJIb (U3NUECKOW Teopuu B (GOPMHUPOBAHUU
npe/cTaBleHni 0 PU3NYECKON KapTUHE MUPA;

pa3nuyaTh YCIOBHUS MPUMEHUMOCTH MoJieNiel (PU3MYeCKUX Tell U MPOIIECCOB (SBJICHUN ): MHEpIIMATbHAs CUCTEMA
orcuéTa, aOCOJIOTHO TBEPAOE TEJI0, MaTepUabHAs TOUKA, PABHOYCKOPEHHOE ABM)KEHHE, CBOOOHOE TajJcHHE,
a0CoIIOTHO ympyras aedopmaiusi, abCOIIOTHO YIIPYyroe U abCOIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJICIIH Ta3a,
KUIJKOCTU W TBEPAOTO (KPUCTAIIMYECKOTO) TeNa, UACAIbHBIA Ta3, TOYEYHBIM 3apsAl, OJHOPOIHOE
AIEKTPUYECKOE T10JIE;

pa3nu4aTh ycIoBUs (TpaHUIbI, 00JACTH) TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB, TOHUMATh BCEOOINI XapaKTep
(dbyHIaMEHTaTbHBIX 3aKOHOB M OTPAHUYEHHOCTh UCTIOJIb30BaHMUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATH U OOBACHITH MEXAaHUYECKHUE MTPOLIECCHI U SIBICHUS, UCIOJIb3Yys OCHOBHBIE MOJOKEHUS U 3aKOHBI
MEXaHUKA (OTHOCHTEIHHOCTh MEXaHWYECKOTO JBIDKEHUS, (QOpMylIbl KHHEMATHKH PaBHOYCKOPEHHOTO
IBIWKEHMs, TpeoOpazoBaHusi [anmwies st CKOPOCTM M NEepeMelleHHus, 3akoHbl HbroTOHA, mNpuUHUUN
OTHOCUTENIBHOCTH ['anunes, 3aKk0H BCEMHPHOTO TATOTEHHMS, 3aKOHbI COXPAHEHHS] MMIYJIbCA U MEXAaHUYECKOU
SHEPI'uH, CBSI3b PabOThl CUJIBI C U3MEHEHUEM MEXaHWYECKOW SHEpPruu, yCIOBUS PABHOBECHUS TBEPJOrO Teia),
MpA 3TOM HCIOJIB30BaTh MAaTEMATHYECKOE BBIPAXKECHHE 3aKOHOB, YKa3blBaThb YCIOBUS IPUMEHHUMOCTH



(u3nuecknx 3aKOHOB: npeoOpazoBaHuil ["anumes, BTOPOro u TpeThero 3akoHOB Hpl0TOHA, 3aKOHOB COXpaHEHUs
MMITYJIbCA U MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHANIM3UPOBATh M OOBACHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIHOJIb3ys OCHOBHbIe monoxeHus MKT u
3aKOHBl MOJIEKYISIPHOW (U3UKM U TEPMOAMHAMUKH (CBSA3b [JABJIEHUS MJECATBHOTO Tras3a coO CpeaHeu
KMHETUYECKOW DHEPTUEN TEIUIOBOIO JBHKEHUS M KOHLEHTPALHUEH €ro MOJIEKYJ, CBA3b TEMIIEPATyphl BELIECTBA
CO CpEIHEN KMHETHYECKOW >HEPruel TEIIOBOIO JIBMXKEHHUS €ro YacTHll, CBS3b JABJICHUS WICAIBHOIO rasa C
KOHIICHTPAIIMENX MOJIEKYJ M €ro TeMIIepaTypoil, ypaBHeHue MeHaeneeBa—KnamneiipoHa, mepBbIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHMs DJHEPruud B TEIUIOBBIX IIpolieccax), MPU OATOM HCIOJIb30BAThH
MAaTE€MAaTHYECKOE BBIPA)KECHUE 3aKOHOB, YKa3blBaTh YCIOBHS NPUMEHHMOCTH YpaBHEHMs MeHeneeBa—
Knaneupona,;

aHANIM3UPOBATh W OOBSACHATH JJIEKTPUYECKHE SBJICHUS, WCIIONb3ysd OCHOBHBIC TOJIOKEHHUS M 3aKOHBI
ANEKTPOAMHAMUKHA  (3aKOH COXpaHEHHUs JJIEKTPUUECKOro 3apsga, 3akoH KysjoHa, mMNOTEHIMAIBHOCTD
ANEKTPOCTATUYECKOrO IOJSA, NPUHUUII CYNEPHO3ULHUH DJIEKTPUUYECKUX TMOJIEH, MPU 3TOM YKasblBas YCIIOBHS
IPUMEHUMOCTH 3aKoHa KyloHa, a Takke NPaKTUYECKH BaKHbIE COOTHOILICHHMS: 3aKOHBI OMa ISl y4acTKa LENH
U IS 3aMKHYTOM JJIEKTpUYecKou 1ienu, 3akoH Jlxoymns—Jlenna, npaBuna Kupxroda, 3akonsr dapanes mis
AJIEKTPOJIN3a);

ONMMCHIBATh (PU3NUYECKHUE TPOIECCHI U SIBICHUS, MCIIONb3Yysl BEIUYMHBI: MEpPEMEIIeHUE, CKOPOCTh, YCKOPEHHE,
UMITYJIbC T€Jda W CHCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, JIaBJICHHUE, MOTCHIMAJbHAs SHEPrusi, KUHETHYECKas
DHEPrus, MEXaHWYecKass HJHEprus, padoTa CUJIbl, LIEHTPOCTPEMUTEIHHOE YCKOPEHHE, CHJIa TSIKECTH, CHIIa
YIIPYTOCTH, CUJIa TPEHHS, MOIIHOCTh, DHEPTUs B3aUMOJCHCTBUS Tena ¢ 3eMiéi BOIM3M €€ MOBEPXHOCTH,
SHEprust ynpyrou nedopmanuy MNPy UHBI, KOJIMYECTBO TEIJIOTHI, a0COJIIOTHAs TeMIlepaTrypa Tena, padbora B
TEPMOJMHAMUKE, BHYTPEHHSS OHEPrusi HAEaJbHOIO OJHOATOMHOrO rasa, paboTa HaeaJbHOro Trasa,
OTHOCHUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJ[ wnxeasmbHOro TemioBOro JABUraTels; JJIEKTPUYECKOE IIOJIE,
HaIpsHKEHHOCTD JIEKTPUYECKOrO ITOJIsI, HAINPSHKEHHOCTH IOJII TOYEYHOIO 3aps/ia WIM 3apsyKEHHOro 1iapa B
BAKYyM€ U B JUDJICKTPUKE, MOTEHIUAN JIEKTPOCTATUYECKOIO T0JIsA, Pa3HOCTh MOTEHIMAJIOB, MIEKTPOABUKYINAS
cuia, Cuila TOKa, HAIpPsSHKEHHWE, MOIIHOCTh TOKA, DJJEKTpUYecKas EMKOCTh IUIOCKOTO KOHJIEHCATopa,
CONPOTUBIICHUE YYacTKa LENU C IOCJIEI0BATEIbHBIM U IApaJUICIbHBIM COCIUHEHHEM PE3UCTOPOB, DHEPIuUs
AIEKTPUYECKOTO MOJI KOHIEHCATOPa;

OOBSICHATH OCOOEHHOCTH MPOTEKaHUs (PU3MUECKUX SIBICHUN: MEXaHUYECKOE JIBUKEHHUE, TEIJIOBOE JIBI)KECHHUE
YacTHIl BEIECTBA, TEIJIOBOE paBHOBECUE, OpPOYHOBCKOE JBHKEHUE, AU(P(dy3us, HCIapeHue, KUIIEHHE U



KOHJICHCAIUs, IUIABJICHUE W KPUCTAJUIM3alMsl, HAIMPABICHHOCTh TEIUIONEPENAUn, DIJIEKTpU3alus Tell,
AKBUIIOTCHIUATIBHOCTH MOBEPXHOCTH 3aPS)KEHHOTO MPOBOIHUKA;

MIPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUYMHBI OT IPYTON C UCIOJIH30BAHUEM MPSIMBIX
W3MEpPEHUM, MpPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YJbTAaThl IMOJYYEHHON 3aBUCUMOCTH
(bU3UYECKUX BEJIMYHMH B BUJIE TPaUKOB C yUETOM aOCOJIFOTHBIX MOTPENTHOCTEN U3MEPEHHM, AeaTh BHIBOJIBI 110
pe3yapTaTaM MCCIEI0BAHUS;

MPOBOJINTh KOCBEHHBIE W3MEPECHUS (DU3NYECKUX BEIUYMH, TPU ITOM BBIOMpPATh ONTUMAIBHBIM METOJ
HU3MEPEHUs, OIEHUBATh A0COJIFOTHBIC M OTHOCUTENIbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
POBOJIUTH OMBITHI [0 TMPOBEPKE MPEIJIOKEHHON THUIMOTE3bl: IJIAHUPOBATh DJKCIIEPUMEHT, COOHUpAThH
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHaJW3UPOBATh IOJYYCHHBIE pE3yJbTaThl W JIeJIaTh BBIBOJ O CTaTyce
NPEI0KEHHON TUIIOTE3bI;

coOmro1aTh MpaBuia 6€30MacHOro TpyAa IpHU MPOBEJCHUU MCCIIEIOBAHUM B paMKax y4eOHOTO HKCIIEPUMEHTA,
NPaKTUKyMa U y4eOHO-UCCIIEeIOBATEIbCKON M MPOEKTHOM NIEATENTbHOCTH C HCIOJIb30BaHUEM H3MEPUTEIbHBIX
YCTPOMCTB U 1a0OPaTOPHOT0 000PYIOBAHMUS;

pemath pacy€THBIC 3a/1a4U C SIBHO 33JJaHHOM M HESBHO 3aJJaHHOM (PU3MUYECKOW MOJENbIO: HA OCHOBAHUM aHAN3a
yCIIOBUSI OOOCHOBBIBATH BBIOOp (PU3MYECKON MOJENH, OTBEYAIOIIeH TpeOoBaHUSAM 3a7aud, MPUMEHSTH
(dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NYECKUX TECOPUHM MPU UCIOIH30BAHUU MATEMATHYECKUX
METOJ0OB PEIICHUS 3a1a4, MPOBOJUTh PACYETHI HA OCHOBAHUU UMEIOIINUXCA TaHHBIX, AaHAJIM3UPOBAThH PE3YIbTAThI
U KOPPEKTHPOBATH METO/Ibl PEIIEHUS C YUYETOM MOJYUEHHBIX PE3YJIbTATOB;

penaTh KaueCTBEHHbIE 3a7a4i, TPEOYIOIINe MPUMEHEHHUS 3HaHUN U3 Pa3HBIX pa3/iesioB Kypca GU3HMKH, a TaKKe
VMHTETPALMU 3HAHUU U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JOTMYECKYHO LETOYKY
pacCyXKIEHUH C OTOPON Ha N3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBICHHUS;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 71 OOBSACHEHHS OCHOBHBIX MPHHIIUIOB pPaOOThl H3MEPUTEITHHBIX
mpuOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apPYOC)KHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHCHHE
MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTH;

aHAJM3UPOBATH U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM IESTEIBHOCTH YEJIOBEKA, CBA3AHHOMN
¢ ¢uU3MUECKHMH TMPOIECCaMH, C TO3HMIMKA JKOJOTHYECKON O€30MacHOCTH, TPENCTABICHUH O PaIMOHAIEHOM
MPUPOAONOIB30BAHUH, a TAaKXKE€ Pa3yMHOM HCHOJIb30BAHMUA JOCTHMKEHHM HAYKM M TEXHOJOTHH JUIA
JadbHENIIEro pa3BUTHSI YEJIOBEUECKOTO 00IIECTBA;



MPUMEHSATh Pa3InyHble crnocoObl padoThl ¢ MHGpOpMaIMell (U3NYECKOro COAEpKAHHUS C HCIOIb30BAaHUEM
COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTUH, MpPHU 3TOM HCIOJb30BaTh COBPEMEHHbIE HH(OPMAIMOHHbBIE
TEXHOJOTUU JUIsl TIOMCKA, NEepepadOTKM U MPEeabsABICHUS Y4eOHOW M HAYYHO-TIOMYJSApHON uH(pOpMaIuy,
CTPYKTYPUPOBAaHUSA W WHTEpHpPETalUud HMH(OpMALUHU, TOJYYEHHON M3 PA3NTUYHBIX HCTOYHMKOB, KPUTHUYECKU
aHANIM3UPOBATH MOJIydyaeMyl0 HMH(QOpPMALMIO U OLIEHMBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS
3HAHMM, TaK U Ha OCHOBE aHaJIM3a UICTOYHUKA MHPOpPMALIUK;

MPOSBIIATH OPraHU3ALMOHHBIE U MO3HABATEIbHBIE YMEHHUSI CAMOCTOSITEIbHOIO NMPUOOPETEHUsI HOBbIX 3HAHUM B
MPOLIECCEe BHIMIOJIHEHUSI POEKTHBIX U y4eOHO-UCCIIeI0OBATENbCKUX paloT;

pabotaTh B TpYyINIE C MCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX pOJICH, IJIAHUPOBATh padOTy TPYIIIIHI,
PaIlMOHANIBHO PACTIPEEIIATh IEITebHOCTh B HECTAaHAAPTHBIX CUTYAIUSIX, aJIEKBATHO OLEHWBATH BKJIa/1 KaX10T0
U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMaTpUBAEMOM POOIEMBI;

NpPOSIBIIATH MOTHBAIMI0O K Oyaymied npodecCHOHANbHONW JAESITENIbHOCTH M0  CIEeNHATBHOCTSIM  (PU3HKO-
TEXHUYECKOTO MPOPUIIs.

K xonmy oOyuenuss B 11 Knacce mnpeaMeTHble pe3yiabTaThl Ha YriayOJEHHOM YpOBHE JIOJDKHBI OTpa)aTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIOUTUXCSI YMEHMUIA:

MOHUMATh POJIb (PU3UKU B IKOHOMHUUECKOU, TEXHOJIOTUYECKON, COIUATBHON U 3TUYECKOU cpepax AesITeIbHOCTU
YeJIoBeKa, poJib U MEeCTO (PU3UKU B COBPEMEHHOW HAayYHOW KapTHHE MUpPA, POJIb aCTPOHOMUHU B MPAKTUUECKOM
NESTENBbHOCTH YeJOBeKa H JaJbHEWIIEM HayYHO-TEXHUYECKOM pa3BUTHH, 3HAUYEHHUE OIUCATEIHHOM,
CHUCTEMATH3UPYIOLIEeH, OOBSCHUTEIIbHOW H  TPOTHOCTHYECKOW  (PYHKIMH  (PU3MYECKOH  Teopuu  —
ANEKTPOAUHAMUKH, CHEIUANIBHONW TEOPHUH OTHOCUTEIHLHOCTH, KBAHTOBOW (DU3WKH, poib (U3UUECKONW TEOPUU B
dbopMHUpOBaHUN TIPENCTABIECHUNA O (PU3NYECKONW KapTUHE MUpPA, MECTO (PM3MYECKOW KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHHUN O IPUPOJIC;

pas3nuYaTh YCJIOBHS TPUMEHHMMOCTH Mojeleld (U3MYECKUX Teld U TMPOIECCOB (SBICHUN): OIHOPOIHOE
AIEKTPUUECKOEC W OJHOPOHOE MArHUTHOE TMOJs, TapMOHMYECKHE KOJIeOaHUsS, MATeMATHYECKUH MasTHUK,
UJICaTbHBIN PYKWHHBIA MAsITHUK, TAPMOHUYECKHUE BOJIHBI, UCATBHBINA KOJICOATEIbHBIN KOHTYP, TOHKAs JIMH3A,
MO/JIEJIEH aTOMa, AaTOMHOTO sApa ¥ KBAHTOBOM MOJIEJIN CBETA;

pa3nu4aTh ycIoBUs (TpaHUIlBI, 00JACTH) TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB, TOHUMATh BCEOOITHI XapaKTep
(byHIaMEHTaTbHBIX 3aKOHOB ¥ OTPAaHMYEHHOCTH UCTIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHITH AJEKTPOMArHUTHBIE MPOIECCHI M SIBJICHUS, UCTOJb3ysl OCHOBHBIC MOJIOKEHUS U
3aKOHBI AJNEKTPOJMHAMUKH M CHEIUAIbHOW TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAHEHMS DJIEKTPUUYECKOTO
3apsiga, cwia Ammepa, cuna JlopeHna, 3aKOH 3JIEKTPOMArHUTHOM MHAYKUMH, TpaBwio Jlenmna, cBsazp IJ1C
CaMOMHIYKIIMM B DJIEMEHTE DJIEKTPUYECKOW LEMH CO CKOPOCTBIO HM3MEHEHMS CHJIbl TOKa, MOCTYJIaThl
CHIeUAJIbHON TEOPUU OTHOCUTEJILHOCTH DUHINITCHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIIECCHI U SIBJIICHMS, HCIOJB3Ys IMOJOXKEHUS KBAaHTOBOU (DU3UKU
(ypaBHeHue DuHmTeliHa s Gorodddexra, mepBeiii U BTOPOM MOCTyNaThl bopa, MPUHIUI COOTHOIIEHUS
HeonpenenéHHocren ['eitzendepra, 3aKOHbI COXpaHEHUs 3apsAI0BOTO U MAaCCOBOTO YMCEN U SHEPTUU B SIACPHBIX
peaKIusaX, 3aKOH paIMOAKTUBHOIO pacraja);

OMUCHIBATh (PU3MUECKHE MPOLECCHl U SBIICHHS, UCIIOIB3Ys BEIUYUHBI: HAMPSHKEHHOCTH AJIEKTPUUECKOTO TOJI,
NOTEHIMAN AJIEKTPOCTATUYECKOrO IOJS, Pa3HOCTb MOTEHUUANOB, JJIEKTPOABUKYIIAs CHJIA, HWHAYKIHUS
MAarHMTHOTO TOJIl, MArHUTHBIN OTOK, cUjia AMIiepa, UHAYKTUBHOCTb, AJIEKTPOJIBUKYIIAsl CUjla CAMOUHIYKIINH,
SHEPrys. MarHUTHOTO ITOJISL IPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMIIYJIBC, IOJHAsI YHEPIUs, SJHEPIUS MTOKOs
CBOOOTHOM YACTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3aps]l A1Ipa, SHEPTUS CBSI3U AJ1pa;
OOBSACHATh OCOOCHHOCTH TPOTEKAHHsS (DPUINYECKUX SBJICHHUM: AJIEKTPOMAarHWTHAs WHAYKIHS, CAMOUMHIYKIIHS,
pe3oHaHC, uHTepdepeHIss  BOJH, Audpakuusa, AWCIEepCUs, TOJHOE  BHYTPEHHEE  OTpaKEHHE,
dotoanekrpuueckuii  dpdexkr (porodrddexr), ampda- u Oera-pacmangbl AAEp, TraMma-uIydeHUE sIeEp,
(du3nuecKkre MPUHIUIIBI CIIEKTPAIIBHOT'O aHalu3a U paboThI Jla3epa;

ONpENIENATh HAPABJIECHUE NHIYKIIMM MarHUTHOTO MOJISl IPOBOAHUKA C TOKOM, CHIIbl AMIiepa u cuiibl JIopeH1a;
CTpOUTh H300paXEHUE, CO3/1aBaeéMO€ IUIOCKMM 3€pKaJioM, TOHKOW JIMH30M, W PacCUUTHIBATH €ro
XapaKTEPUCTHKU,

MPUMEHSITH OCHOBOIIOIATAIOIINE ACTPOHOMHUYECKUE TMOHSTHS, TEOPUU U 3aKOHBI JUIS aHAW3a W OOBSCHEHUS
du3nUecKnX MPOIECCOB, MPOUCXOASANIMX B 3BE37aX, B 3BE3AHBIX CHCTEMaX, B MEXKTaJaKTUYECKOH Cpeje;
JIBUKEHUST HEOSCHBIX Tell, YBOJIIOIUY 3BE31 U BeeneHHoi;

MPOBOJIUTH MCCIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIWYWH C UCIOJI30BAHUEM MPSMBIX U3MEPEHUMH, TPH
ATOM KOHCTPYHMPOBATh YCTAHOBKY, (DHUKCHPOBATH PE3YyIbTAThI MOJIYICHHOW 3aBUCUMOCTH (PU3NYECKUX BEITHYUH
B BHUAE TpaduKOB C YYETOM aOCONIOTHBIX MOTPENIHOCTEH W3MEPEHHH, IeNaTh BBIBOJBI MO pe3yibTaTaM
WCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE W3MEpEHUs (DU3UYECKUX BEIWYMH, TPH OSTOM BBIOMpPATh ONTHUMATBHBIA METOJ
M3MEPEHUs, OLIEHUBATh A0COJIFOTHBIE M OTHOCUTEJIbHBIEC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;



MPOBOJUTH OMBITHI TI0 TPOBEPKE TNPEIJIOKCHHOH THIOTE3bl: IIJAHUPOBATh O3KCIEPHUMEHT, COOUPATH
OKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJU3UPOBATh TIOJYYCHHBIE pE3yJbTaThl W JENIaTh BBIBOJ O CTaTyce
MPEIIOKEHHOW TUIIOTE3BI;

OIMCHIBATH METO/BI MOJIYUCHHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHHA;

coOro/IaTh TpaBmMiia OE30MacHOTO TPyAa MPU MPOBEACHUH HCCIEAOBAaHUN B paMKax y4eOHOTO DKCIEPHMEHTA,
MPaKTUKyMa U Y4eOHO-HCCIICIOBATEIBLCKOW U MPOCKTHOW JESITCIBHOCTH C WCIOJIb30BAaHUEM H3MEPUTEIBHBIX
YCTPOWCTB U JJa0OpaTOPHOT'O0 00OPYAOBAHNS,

pelaTts pacy€THBIC 3a7a9H C SIBHO 3a/IaHHOM M HESBHO 3aJaHHON (U3NYECKON MOJIENBI0: HA OCHOBAaHUY aHAN3a
yCIIOBUSL BBIOMpATh (PU3MUECKHE MOJECIIH, OTBEUYAIONINE TPEOOBAHUSAM 3aJa4yM, TPUMEHATh (HOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJAThl (PU3UYCCKUX TCOPUH MPH UCIOJB30BAaHUU MAaTEMAaTHYECKUX METOJIOB PEIICHUS
3aJ1a4, IPOBOJAMTH PACUEThl HA OCHOBAHUHM UMEIONIUXCS JTaHHBIX, AHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTHPOBATH
METOJIbI PEIICHUS ¢ YUETOM TIOJYUYCHHBIX PE3YIbTaTOB;

penaTh KaueCTBEHHbIE 3a7aui, TPEeOYIOIINe MPUMEHEHUs 3HaHUN U3 Pa3HBIX pa3/iesioB Kypca GU3HMKH, a TaKKe
MHTETpalluy 3HAHUN U3 JPYTHX NPEeIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA: BRICTPAUBATH JJIOTUYECKYIO IEMOUKY
paccyKIeHU# ¢ Oopol Ha U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBICHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA [JI1 OOBSACHEHHMS OCHOBHBIX NPHUHIIMIIOB pabOThl H3MEPUTEIHHBIX
MpUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMUYECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUUCKHUX U 3apPYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH, B OOBSICHEHUE
MIPOLIECCOB OKPY’KAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;

aHAIM3UPOBATH U OIEHUBATH MOCIEICTBUS OBITOBOM M TIPOM3BOJICTBEHHON JESITEIILHOCTH YEJIOBEKa, CBA3AHHOU
¢ (U3MYECKUMH TMPOIECCaMU, C TMO3HUIMKA SKOJOTHYECKON O0€30MacHOCTH, MPECTaBICHUN O paloHaIbLHOM
MPUPOAOIIONH30BAHNN, a TakKKe pa3yMHOM WCIOJIB30BAaHUH JIOCTH)KCHHM HAyKH U TEXHOJOTHH IS
JATbHEUIIIEr0 Pa3BUTHS YEIIOBEYECKOTO 00IIECTBa;

MPUMEHSTh Pa3IUuHbIe CIOCOObl paboThl ¢ WHGOPMAIMEel (U3NYECKOTO COAEPKAHHS C HCIOIH30BAHUEM
COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTHH, TPH STOM HCIOJB30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOWCKA, MEpPepadOTKM W TPEAbSIBICHUS YYeOHONH W HAyYHO-TIOMyJSIPHON WHGOpMAIINH,
CTPYKTYPHPOBAaHUS W WHTEpHpeTanud WH(OpMAIU, TOTYyYEHHON W3 PA3TUYHBIX HCTOYHHKOB, KPUTHUYECCKU
aHATM3UPOBATH MOJy4aeMyl0 HH(POPMAIUI0 W OICHWBATh €€ JOCTOBEPHOCTh KAaK HA OCHOBE HMEIOIIMXCS
3HAHWW, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA WH(OpMAIny;



e TMPOSIBJIATH OPTraHU3AINMOHHBIC M MO3HABATEIbHBIC YMEHHS CAMOCTOSTEIHFHOTO TPUOOPETCHHsI HOBBIX 3HAHUN B
MIPOIIECCEe BBITIOJIHCHUS MPOSKTHBIX U yIeOHO-MCCIIeIOBATEIBCKUX padoT;

e paboTaTh B TpYIIEe C HCIOJHCHHEM pPAa3JIMYHBIX COIMANBHBIX PpOJICH, IUIAHUPOBATh pPabOTy TPYIIIIHI,
PaIMOHAIILHO PACTIPEICISITh NIeITeILHOCTh B HECTAaHAAPTHBIX CUTYAIUAX, aICKBATHO OIEHWBATH BKJI/ KaXKIOTO
U3 YYaCTHUKOB TPYIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOJIEMBI;

e TMPOSBIATHL MOTHUBAIMIO K Oyaymed mnpopecCHOHATBHON IeATEIbHOCTH TIO CHEIUAIBHOCTAM (DHU3UKO-
TEXHUYECKOT0 MpOoduIs.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne  HaumMmeHoBaHHe pa3/esioB U TeM JyekTpoHHbIE (U PpOBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n  mporpamMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThbI

Pasgen 1. HAYYHBIA METO/, IIO3HAHMS ITIPUPO/IbI

11 Hayunplii MeTO1 MO3HAHUS TTPUPOIBI 6
Hroro mno pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematunka 10 1
2.2 JluHamuka 10
2.3 Craruka TBEPAOTO TENa 5 1
24 3aKOHBI COXPAHEHHS B MEXaHUKE 10 1
Utoro no pazneny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMHUKA
31 OcHOBBI 15 1

MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Tepmonunamuka. TeruoBeie
MAIITHHEI

3.2 20 1



ArperaTHLIe COCTOsAHHA BCIICCTBA.

3.3 14 1
@®a30BbIE IEPEXOBI
Wroro mo paznmeny 49
Paznen 4. DJIEKTPOANHAMUKA
4.1 DneKTpuuecKoe nojue 24 1
4.2 [TocTOSIHHBIN AMEKTpUUYECKUI TOK 24 1
4.3 Toku B pa3nu4HBIX cpenax 6
Hroro no pazgeny 54
Paznen 5. ®PUSUUECKHWIN MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
PezepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 3 16
[TPOTPAMME
11 KIIACC
HanmeHnoBanme KonuvecTBo yacoB
Ne JaexkTpoHHble (HUGpoOBHIE)
pa3iesioB U TeM KonTpoabHbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NMPOrpamMMbl padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
11 MarnutHoe noJe 14
12 DneKTpOMarHuTHas 13 1
WUHIYKINS
Hroro no paszneny 27

Pazpen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHuueckue 10



KoJicOaHus

29 DNeKTpOMarHuTHHIC 15
KoJeOaHus
MexaHnueckue u
2.3 AJIEKTPOMAarHUTHBIE 10 1
BOJTHBI
2.4 Onruka 25 1
Wroro mo pazueny 60
Pa3aen 3. OCHOBBI CIHHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBrel CTO 5 1
Hroro mo pazgeny )
Paznen 4. KBAHTOBAS ®U3UKA
41 KopnycxgmﬂpHo- 15
BOJIHOBOU JTyaJii3M
4.2 ®duszrka aroma 5
43 ®du3uKa aTOMHOTO fA7ipa U 5
' AIIEMEHTAPHBIX YaCTHII
Hroro mo pazgeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU
OneMeHTBl aCTPOHOMHUNU

51 12
1 acTpoPpU3UKHU
Utoro no pazneny 12
Paznen 6. PUSUUECKHUA TIPAKTUKYM
6.1 Ou3nyecKkuil NPakTUKYM 16
Hroro no paszneny 16

Pazgen 7. OBOBIIAIOHIEE ITIOBTOPEHUE
7.1 CucremaTusanus u 15



00o01menune
MPEMETHOTO
COJICpKAHUS U OIBITA
NEeATeIbHOCTH,
MPUOOPETEHHOTO TPH
W3Y4YEeHUHU Kypca (PU3HKU
10 — 11 kiaccoB

Hroro no pazgeny 15

PesepBHOE Bpems 10

OBUIEE KOJIMYECTBO 170 4
YACOB I10 ITPOI'PAMME

ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acos

Ne

Tema ypoka KonTpoabHubie
n/n Bcero

padoThbI

®duszuka — pyHaaMeHTaIbHas 1

HayKa 0 IpHUpoAe

Hayuns1it MeTox no3Hanus u

METOIBI UCCIIEIOBAHMUS 1

¢bu3nuecKux sBICHUN

OKCIIEpUMEHT U TEOpUs B

IIPOLIECCE TIO3HAHMSI TPUPOABI. 1
HaGnronenue u SKCiepuMeHT

16

IIpakTuyeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl



B (husmke

CrniocoOb1 m3MepeHus
(U3HYECKUX BETUINH
AbGcomnroTHas U
OTHOCHUTEJIbHAs IOTPELIHOCTH
U3MEpeHul PU3NYECKUX
BEJIMYUH

MonenupoBaHue B pU3UKE.
Ponb u mecto pusnku B
(hopMUPOBAHUHN COBPEMEHHON
Hay4YHOU KapTHHBI MUpa, B
MPaKTUYECKON JeSITeTbHOCTU
Jro1en

MexaHnueckoe OBUKECHUE.
Cucrema orcuera.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO JBUKEHUS.
[Ipsimas u oOpaTHas 3a1a4u
MEXaHUKH

Paaunyc-Bektop
MaTepuaIbHON TOYKH, €r0
MIPOEKLHUU Ha OCH KOOPJUHAT.
Tpaexropus. [lepemenienue.
Ckopocte. X npoekunu Ha
OCH KOOpJUHAT
PaBHOMepHOE
MPSMOJIMHENHOE IBUKEHUE.
I'paduueckoe onncanue
PaBHOMEPHOTO
MPSIMOJIMHENHOTO IBUKEHUS



10

11

12

13

14

15

16

17

CrnosxeHue nepeMerieHuii u
ckopocrei. Pemenue 3agau
HepaBHOoMepHOE 1BUKEHME.
MrHoBeHHast CKOPOCTb.
VYckopenue. [IpsamonuneitHoe
JBIKEHUE C TTOCTOSTHHBIM
YCKOpEHUEM

I'paduueckoe onucanme
MPSIMOJTMHENHOTO IBUKEHUS C
MMOCTOSTHHBIM YCKOPEHUEM
CBoboaHOE majeHue.
VYckopenue cBOOOTHOTO
najieHusi. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHU U UX
rpadguku

JIBmxeHue tesa, OpoIeHHOTO
IIOJ] YIJIOM K TOPU30HTY
KpuBonuneiiHoe 1BUXEHUE.
JIBUIKEHHE 1O OKPY>KHOCTH.
VYrioBas v IUHEHHAs
ckopoctb. [lepuoa u yacrora.
LlenTpocTpemuresnbHOE U
MOJIHOE YCKOPEHHUE
KonTponsnas pabota o teme
"KunemaTtuka"

IlepBsIif 3akoH HproTOHA.
NHepuunanbHble CUCTEMBI
orcuéra. [IpuHumn
OTHOCHUTENLHOCTH [ anmuies.



18

19

20

21

22

23

24

25

26

HeunepuuansHbie CUCTEMBI
oTcyéra

Cuna. PaBHoelicTBYIOLIAs
cuna. Bropoii 3akox
Herotona. Macca
B3anmopericteue ten. Tperuit
3akoH HproTOHa

[IpuHIHMN cyneprno3unuu Cuil.
Pemrenne 3ana4 Ha
MIPUMEHEHHE 3aKOHOB
HeroTona

3aKOH BCEMHPHOTO
TATOTEHUS. DKBUBAIICHTHOCTh
rpaBUTAIIMOHHON U MHEPTHOU
MacChl

Cuna TSKeCTH U YCKOPEHHUE
CBOOOIHOTO ITaICHU
JIBukeHre HeOECHBIX TeN U
MX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb.
3akonsl Kenepa

Cuna ynpyrocru. 3akoH I'yka.
Bec Tena

Cuna tpenus. [Ipupona u
BHJIbI CUJI TpeHUs. JIBuxkeHune
B JKUJKOCTH U Ta3e ¢ y4eTOM
CUJIBI CONTPOTHUBIICHUS CPEAbBI
Hasnenue. ' nagpocraruyeckoe
nasnenue. Cuna Apxumena



27

28

29

30

31

32

33

34

AOGCOJIFOTHO TBEPJIOE TEJIO.
[ToctynarensHo€E 1
BpallaTeIbHOE JIBUKCHHE
TBEPJIOTO Teja

MoOMEHT CHJIbI OTHOCUTEIIHHO
ocu Bpaienus. [1neqo cuibl
CnosxeHue cui,
MIPUJIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecTu Tena.
VYcnoBust paBHOBECUS
TBEpAOTO Tena. Buabl
paBHOBECHs

Pemenue 3agau
KonTtponbHas padoTa o teme
"Jlmnamuka. CtaTnka
TBEpAoro tena'

Nmnynec maTepuaibHOM
TOYKH, CUCTEMBI
MaTepuaibHbIX Touek. LleHTp
MacC CUCTEMbI MaTEepUAIbHBIX
Touek. TeopeMa o0 IBUKEHUU
LIEHTpa Macc

NmMnynbe cuiibl U U3BMEHEHUE
HMITyJIbCa TeJa. 3aKOH
COXpaHEHUs1 UMITYJIbCa.
PeakTuBHOE nBUXKEHUE
MoMeHT umiynbca
MaTepuaIbHON TOUKH.
IIpencrasnenue o
COXpaHEHUU MOMEHTA



35

36

37

38

39

40

41

HMITYJIbCA B IIEHTPAIBHBIX
TOJISAX

Pemenue 3anau

PaGora cuibl Ha ManioM 1 Ha
KOHEUYHOM TIEpPEMEIICHHH.
I'padmueckoe npeacraBneHne
paboThl cuibl. MOIHOCTH
CHJTBI

Kunernueckas sneprus.
Teopema 06 n3MeHEeHUH
KMHETUYECKOM SHEPTUHU
MaTepHaIbHON TOUKHU
[TorenumanbHbie U
HEMOTEHINAJIbHBIE CHUJIBI.
[TorenumansHas 3HEPTHUSL.
Bropas kocmuyeckast
CKOPOCTb

Tperbs kocMuyeckas
cKopocTh. CBsi3b paboThI
HEMOTEHUAJIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIrUM CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPruu

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu s naeansHOU
KUJIKOCTU

KonTponsHas paboTa no Teme
"3aKOHBI COXPAHEHNUS B



42

43

44

45
46
47

48

49

50

51

52

MexaHuke"

Pa3BuTune npencraBieHuit o
npupojie TerioTl. OCHOBHBIE
nonoxxenust MKT. Iuddyszus.
bpoyHOBCKkOE nBUXKEHHE
CrpoeHue ra3o00pa3HbIX,
KUJKAX U TBEPABIX TEIl.
Xapakrep ABUKEHUS U
B3aUMOJECUCTBUS YaCTHUI]
BeIlleCTBA

Macca u pa3Mepbl MOJIEKYIT
(atomoB). KonmnuecTBo
BemiectBa. [locrosHHas
ABoraapo

Temneparypa. TemioBoe
paBHoBecue. [Ikana [lenbcus
Pemrenue 3agau

Wneanpubiii ras. I'azoBnie
3aKOHBI

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3anau
AGcomoTHas Temneparypa.
3akoH JlanbToHA
N3omporneccsl B uacanibHOM
ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BEIIECTBA
I'padmyeckoe npeacraBneHue
M30IPOIECCOB: U30TEPMA,
nu3oxopa, u3obapa

OcHoBHoe ypaBHeHne MKT
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54

55

56

57

58

59

Pemenne 3amau 1
CBs13b a0COIIOTHOM

TeMIIepaTypbl

TEPMOJIMHAMUYECKOM

CHUCTEMBI CO CpEJIHEN 1
KUHETHUYECKON dHEpruen
MOCTYIMATEIBLHOTO TEIJIOBOTO
JIBIDKEHUSA €€ 4aCTHIL

O06o00mmenue u

CHCTeMaTH3amys 3HaHuH 110 1
Teme "OcuoBel MKT"
KonTponbHas pabora no teme
"OcuoBst MKT"
TepMoauHamMuyeckast
cucTeMa. 3aJaHue BHEITHUX
ycnoBuit aiia T/l cuctemsl.
Buemnue u BHyTpeHHUE
napameTpsl. [Tapamerpsr T/1 1
CHUCTEMBI KaK CpeHuE

3HAYCHMS BEIIMYMH,

OIMMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

Hynesoe nauano

TEPMOIMHAMUKH.

Camornpou3BoJibHas 1
penakcanusa T/l cucreMsl k
TEIJIOBOMY PaBHOBECHIO

Moaens neanbHOIO rasza B
TepMOJUHAMUKE. Y CJIOBUS 1
MIPUMEHUMOCTHU 3TOM MOJIEIN



60

61

62

63

64

65

66

67

YpaBHenue Menpeneena-
Kitanelipona u BeIpakeHue
JUIsl BHYTPEHHEW S3HEPTUU
Bripakenue 111 BHyTpeHHEH
SHEPTUH OJTHOATOMHOTO
UJIeTbHOTO Ta3a.
KBazucrarnueckue u
HECTAaTUYECKUE MPOTECCHI
DOnemeHTapHas paboTa B
TEPMOJUHAMUKE.
Brruucnenue paboTsl mo
rpaduky nporuecca Ha pV-
TUarpaMme

Tennonepenaya kak croco6
W3MEHEHUS BHYTPEHHEHN
sHeprum T/] cucremsr 6e3
COBEpILICHHS pabOTHI
Konseximus,
TEIJIONPOBOIHOCTb,
W3IIy4eHHUE

KonnuecTBo TEMIOTHI.
Tenno€MkocTh TeNA.

VY nenbHas 1 MOJIIpHas
TEIUIOEMKOCTH BELECTBA.

VY nenbHas TEIIOTa CrOpaHus
TOIJIMBA

Pacuér xonuuecTBa TEIOTHI
MIpH TEeIUIonepeaayue
[Tonsitre 06 agnabaTHoM
npouecce. [lepBsliii 3ak0H



68

69

70

71
72

73

74

75

76

77

TEPMOIUHAMUKH
KonnaecTBO TENIOTHI U
paboTa Kak Mepbl H3MEHEHHS
BHYTpeHHeM 3Hepruun T/
CHCTEMBI

Bropoit 3akoH
TEPMOJUHAMUKH JIJIS
PaBHOBECHBIX U
HEPaBHOBECHBIX MPOIIECCOB.
HeobpaTtumocTs IpupoIHBIX
MIPOIIECCOB

[TpunHIUIIBEI AEHCTBUSA
TernoBbiX MamuH. KITJ]
MakcuManbHOE 3HAUYCHHE
KIIA. Huxn Kapuo

Pemrenue 3agau
DKOJIOTHYECKHUE ACIIEKTHI
HCITOJIb30BAHUS TEIJIOBBIX
neurareieil. Temiosoe
3arpsiI3HEHUE OKPYKarolen
cpeabl

Pemenue 3amau

O06006111EHNE U
cHCTeMaTu3amys 3HaHu| 110
teme "TepmoanHaMuka.
TenoBrle MalIMHEBL"
KonTponbHas paboTta o Teme
"TepmoanHamuka. TeniaoBbie
MaIIHbBI"

[TapooGpazoBanue u



78

79

80

81

82

83

KoHJieHcanus. Mcnapenue u
KUTIeHuE. Y JelIbHas TEII0Ta
napooOpa3zoBaHus
Hacruimennsie n
HEHACHIIIICHHBIC MaPHI.
KauecTBeHHas 3aBUCHUMOCTh
IUIOTHOCTHU M TaBJICHUS
HACBIIIIEHHOTO Tapa OT
TeMIEepPaTyphl, UX
HE3aBHCUMOCTEL OT 00bhEMa
HACBIIIIEHHOTO Tapa.
3aBHCHMOCTb TEMIIEPATYPHI
KUIIEHUS OT JaBJICHUS B
JKUJIKOCTH

BrnaxnocTs Bo3ayxa.
AOcomoTHas U
OTHOCHTEIbHAS BJIAXKHOCTD
Pemrenue 3agau

Trépnoe Teno.
Kpucrannuueckue u
aMmopdHBIE Tea.
AHM30TPOIIUSI CBOMCTB
KpHUCTAJNIOB

IInaBnenue u
KpUCTa/UIM3alus. Y aenbHas
TEIJIOTA IUIABIICHUS.
Cybnumarus

Hedopmaruu TBEPIOTO TENA.
Pactspkenue u cxaTue.
Casur. Moayins FO#ra.
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85

86
87

88

89

90

91

[Ipenen ynpyrux
nedopmarui

TennoBoe pacmmpeHue
KUJKOCTEN U TBEPABIX TEJL.
AHrapMOHHU3M TETUIOBBIX
KOJIeOaHUM YaCTHI] BEIIECTBa
[IpeobpazoBanue 3HEPTUU B
(ha30BbIX MEepexo1ax
YpaBHEHHE TETIIOBOTO
OanaHca

Pemenue 3agau
[ToBepXHOCTHOE HaTsKEHUE.
Kanwmnspusie siBiaeHusI.
JlaBiieHrE O] UCKPUBJIEHHOM
MTOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlammaca
O6061eHue u
CUCTEMaTHU3alus 3HAHUN 110
Teme "ArperatHbie COCTOSAHUS
Bemiecta. da3oBbie
nepexomnl"

KonTpombHas paboTa no teme
"ArperaTHble COCTOSIHUS
Bemiecta. da3oBbie
nepexonr"

DnekTpusaius Tei u eé
MPOSIBIEHUS. DIEKTPUUECKUM
3apsa. JBa Buma
ANEKTPUYECKUX 3apsiI0B.
[IpoBOAHUKHU, AUITIEKTPUKH U



92

93

94

95

96

97

98

99

MIOJIYTIPOBOIHUKH
DneMeHTapHBIN
NIEKTPUYECKUM 3aps]l. 3aKOH
COXPAHEHHUS EKTPUYECKOTO
3apsaa

B3anmoperictBue 3apsioB.
Toueunsie 3apsapl. 3aKOH
Kynona

Pemrenne 3amau
Dnekrpuyeckoe noje. Ero
NENCTBHE HA IEKTPUIECKUE
3apsbl

Hanpsxénnocts
ANEKTPUYECKOTO ITOJISL.
[TpoOusbIii 3apsn. Jlnanm
HANPSKEHHOCTH
ANEKTPUYECKOTO IOJISL.
OHOPOAHOE IEKTPUIECKOE
rnojue

[ToTeHuManbHOCTH
ANEKTPOCTATUYECKOTO MOJIS.
PasHocTh noTeHnMaNoB u
HaIpsKEHUE

[loTeHuunanpHas s3HEprUs
3aps/ia B 3JEKTPOCTATHUYECKOM
noJie. [lorenuman
IEKTPOCTATUYECKOTO OIS
CBs13b HAPSHKEHHOCTHU OIS U
Pa3HOCTH NOTEHLIUAJIOB IS
IEKTPOCTATUYECKOTO OIS



100 [IpuHnun cyneprno3unun
BIEKTPUYECKUX MOJIEH

101  Pemenwue 3agau
[Tosie Toueunoro 3apsiaa.

102  Ilone paBHOMEpHO
3apsKEHHON cepbl
[Tone paBHOMEpPHO
3apsKEHHOTO M0 00BbEMY

103  mapa. [Tosre paBHOMEPHO
3apsOKEHHON OECKOHEYHOM
MJI0CKOCTH
[TpoBoaHMKH B

104  57EeKTPOCTATHYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsiiOB
JIMBHEeKTpUKU U

105  mosynmpoBOIHUKH B
AIIEKTPOCTATUYECKOM T10JI€
Konpnencarop.
DIIEKTPOEMKOCTh

106 KOHJIEHCATOpAa.

DNEeKTPOEMKOCTH TIOCKOTO

KOH/IEHCaTopa

107 [TapannensHoe coeuHeHNE
KOH/IEHCAaTOPOB

108 ITocnenoBarenbHOE
COEIMHEHUE KOHJIEHCATOPOB

109 OHeprus 3apsKEHHOTO

KOH/IEHCAaTopa
110  Pemenwue 3agau
111  JIBmxeHue 3apsyKeHHOM



112

113

114

115

116

117

118

119

120

121

122

YaCTHUIIbI B OJTHOPOTHOM
AIEKTPUUECKOM TI0JIe
Pemenue 3anau

O06o006meHne u
CHUCTEeMaTU3alus 3HAHUI 110
Teme "DieKkTpuueckoe moie"
KonTponbHas pabora no teme
"DnexTpuueckoe mojue"

Cuna Toxka. [TocTOSIHHBIN TOK.
VYcnoBus CylecTBOBaHUS
MTOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa

HcTouHuku TOKa.
Hanpsioxenne u 3/1C

3akoH OMa Jj1s1 ydyacTKa Lenu.
DJIEKTPUYECKOE
COTPOTHBIICHUE

3aBUCUMOCTD CONPOTUBIICHUS
OJIHOPOJHOTO POBOJHUKA OT
€ro JJIMHBI U TUIOIIA U
MOTMEPEYHOr0 CEYECHHUS

VY aenpHOE COPOTUBIICHUE
BelecTBa. Pemenue 3agau
[TocnenoBarensHOE,
napajuieIbHOE, CMEIIaHHOE
COEIMHEHUE MPOBOJHUKOB
Pacuér pa3zBeTBIEHHBIX
ANEKTPUYECKUX LIeTEHl.
ITpaBuna Kupxroda

Pemenue 3anau



123
124

125

126

127

128
129

130
131

132
133

134

135

136

137

PaboTa snekTprueckoro Toka.
3akon xoyns —Jlena
Pemenue 3anau

MOIIHOCTD 3JIEKTPUYECKOTO
ToKa. TemnmoBas MOIIHOCTb,
BBIJIEJIsIEMasi Ha PE3UCTOPE
Pemenune 3amau

O/1C u BHyTpEeHHEE
COTIPOTHBIICHUE UCTOYHHKA
TOKa

3axod OMa U1t MOJTHOM
(3aMKHYTOM) 3JIEKTpHUYECKON
1enu

Pemrenue 3agau

MoniHOCTh HCTOYHUKA TOKA
KopoTkoe 3ambikanue
Konpaencarop B uenu
MOCTOSIHHOTO TOKa

Pemrenue 3agau

Pemenue 3amay no teme
"ITocTOSTHHBIN ANEKTPUUECKUI
TOK"

Pemenue 3amay no Teme
"ITocTOSTHHBIN AIEKTPUUECKUN
TOK"

Pewrenue 3agau no reme
"IIOCTOSIHHBIN 2IEKTPUYECKUI
TOK"

O60061enHue u
CUCTEMaTHU3aIs 3HAHUN 110

R N T



138

139

140

141

142

143

144

145

teme "[locTosTHHBIM
ANEKTPUIECKUH TOK"
KonTponabHas pabora no teme
"I1OCTOSIHHBIN 7IEKTPUUYECKUI
TOK"
DneKkTpuyecKas
IIPOBOJMMOCTD PA3IUYHBIX
BEIIECTB. DJIEKTPUUECKHI TOK
B METaJlIax.
CBepXnpoBOAUMOCTh
DIJIEKTPUYECKHUI TOK B
pacTBopax U paciuiaBax
3IEKTPOIUTOB. 3aKOHBI
®dapazes 1S AIEKTPOIU3a
DJIEKTPUYECKHI TOK B ra3ax.
[Tnazma

DJIEKTPUYECKHUI TOK B
Bakyyme. BakyymHbie
PUOOPHI

DJIEKTPUYECKUI TOK B
MOJIYIPOBOIHUKAX
[TonynpoBOAHUKOBBIE
MPUOOPHI

Du3nyeCcKUil NPAKTUKYM I10
teme "M3mepenue cuiibl Toka
Y HalpsDKEHUs B LIETIH
MIOCTOSTHHOTO TOKa MpH
MTOMOIIIY AHAJIOTOBBIX U

U (POBBIX U3MEPUTETHHBIX
npubopoB" uiK "3HAKOMCTBO



146

147

148

149

¢ dpoBoi TabopaTopHeii 1Mo
¢usuke. [Ipumepsl u3MepeHus
(U3HYECKUX BETUYHH MTPU
MTOMOIIIM KOMITBIOTEPHBIX
TAaTYNKOB"

@u3NYECKU NPAKTUKYM 110
teme "U3yuenue
HEPAaBHOMEPHOTO JIBIXKCHHUS C
LEJbI0 OTIPEAETICHUS
MTHOBEHHOU ckopocTh”
@u3NYECKU NPAKTUKYM 110
teme "M3mepenue yCkopeHus
IIPU IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM JIBM)KCHUH
10 HAaKJIOHHOM IJTIOCKOCTH"
nin "Uccnenosanue
3aBUCUMOCTH IIyTH OT
BPEMEHH IIpU
PaBHOYCKOPEHHOM
NBIKeHUN"

DU3NYECKUH TPAKTUKYM I10
teme "M3mepeHue yckopeHus
CBOOOIHOTO ITafieHus" Win
"N3yueHue IBUKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO"
Pu3HYECKU MPAKTUKYM 10
teme "M3ydyeHue ABUKEHUS
TeJa N0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MO0
CKOPOCTbHIO" WK



150

151

152

"HccnenoBaHue 3aBUCUMOCTH
neproa 0OpanieHus
KOHHUYECKOTO MasATHUKA OT
ero napamerpos"”
@u3NYECKU NPAKTUKYM 110
teme "U3mepenue
PaBHOJICHCTBYIOLIEH CUIIBI
NP ABMKEHUU OpycKa 1o
HAaKJIOHHOM TJIOCKOCTH" WK
"[IpoBepka runoTe3sl 0
HE3aBHCHUMOCTHU BPEMEHU
JBYKEHUS OpycKa 1mo
HAaKJIOHHOM IUIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro
Mmacchl"

DU3NYECKUN TPAKTUKYM T10
TeMe "VccnenoBanue
3aBUCHMOCTH CUJI YIPYI'OCTH,
BO3HHUKAIOIIMX B MIPYKUHE U
PE3UHOBOM 00paslie, OT UX
nedopmarun” wim "M3yuenne
JBUKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO,
MIEPEKUHYTOM uepe3 JErkuu
6mox"

Pu3HYECKU MPAKTUKYM 10
teme "U3mepenue

K03 uLIreHTa TpeHUs 10
BEJIMYHMHE YIJI0BOTO
Kod(duIMeHTa 3aBUCUMOCTH



153

154

Frp(N)" unu "UccnenoBanue
NBUKEHUS Opycka 1o
HAaKJIOHHOH IIJIOCKOCTH €
MepEMEHHBIM
KOA(pPHUIMEHTOM TpeHHs" WU
"N3yueHue NBIKEHUS Tpy3a
Ha Bajly C TpeHHeM"
@u3NYECKU NPAKTUKYM 110
teMe "MccnenoBanue ycinoBHii
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIET0 OCh BpalieHus "
nnu "KoHcTpynpoBaHue
KPOHIITENHOB M pacyET CHUII
ynpyroctu" unu "N3yuenue
YCTOMYMBOCTH TBEPJIOTO TEINA,
HMMEIOIIET0 MIO0Iaab ONophI"
®U3NYECKUN TPAKTUKYM I10
teme "M3mepenne umnysnabca
TeJa Mo TOPMO3HOMY IyTH"
unu "M3MepeHne Cuiibl TATH,
CKOPOCTH MOJIENIH
AIIEKTPOMOOUIISI U MOIIHOCTH
cuibl Taru" wim "CpaBHeHHe
M3MEHEHHUS UMITyJIbCca Tella ¢
HMITYJIbCOM CHJIBI" UITN
"UccnenoBanue coXxpaHeHUs
HMITYJIbCa MPU YIPYroM
B3aUMOJCICTBUN" WIIH
"N3MepeHne KHHETHYECKOU
SHEPIrUM TeJla 10 TOPMO3HOMY
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156

157

"

MyTH
Pu3NYECKU NPAKTUKYM I10
teme "U3yuenue
M30TEPMUUYECKOTO MpoIecca
(pexomMeH0BaHO
HCIIOJIb30BaHKUE IU(PPOBOH
naboparopun)" UiIu
"N3y4yeHne u30XOpHOTro
nporiecca" nnu "M3yuenue
n3o00apHoOro mporecca’ uin
"[IpoBepka ypaBHEHUS
cocTosiHus"

@u3NYECKU NPAKTUKYM 110
teme "M3mepenue ynenbHO
TEIUTIOEMKOCTH" WIIH
"HccnenoBanue npoiecca
OCTBIBAaHHUA BeliecTBa' WIN
"HccnenoBanue agnadbaTHOTO
npouecca" unu "U3ydenue
B3aMMOCBSI3U SHEPIUU
MEKMOJIEKYJISPHOTO
B3aUMOJICICTBUA U
TeMIIepaTypbl KUIICHUS
JKuaKocten"

DuU3nYECKU IPAKTUKYM I10
teme "U3yuenue
3aKOHOMEPHOCTEN UCTIapeHUs
xuakocren" wim "M3mepenue
yEIbHOU TEIIOThI
IUIABJIEHUA JIbaa" WIIN



158

159

160

"N3y4ueHue cBONCTB
HACBIIIEHHBIX MTApOB" UK
"N3mepenue abcoItOTHOM
BJIQYKHOCTH BO3/yXa M OIICHKA
Macchl 11apoB B IOMEIIEHUN".
N3mepenue koaddunnenta
MMOBEPXHOCTHOTO HATSHKEHUS
@u3NYECKU NPAKTUKYM 110
teme "HaGmronenue
MIpEBpAICHUs YHEPTUN
3apsOKEHHOTO KOHJIEHCATOpa B
SHEPTHIO U3ITyYEHUS
ceeroanona” unum "Mzyuenune
MIPOTEKAHHUs TOKA B LIETIH,
coaeprkaiier KonaeacaTop"
unu "Pacnpenenenue
Pa3HOCTH MOTEHINATIOB
(HanpsHKEHUS) IpU
MIOCJIEI0BATEILHOM
COEJIMHEHUH KOHJIEHCATOPOB"
DU3NYECKUH TPAKTUKYM I10
TeMe "UccnenoBanue
CMEUIAHHOTO COEIMHEHUS
pesucropoB' win "M3mepenue
YEIBHOTO COMTPOTHUBIICHUS
MIPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA OT HAIPSDKEHUS
JUISL JTaMITbl HaKaJTuBaHUs"
Pu3nYEeCKU MPAKTUKYM 10



161

162

163

164

165

166

teme "HaOnroneHue
ANEKTpOIn3a" Uiu
"U3mepenue 3apsiaa
O/IHOBQJICHTHOTO MOHA" WUJITN
"HccnenoBanue 3aBUCUMOCTH
COTIPOTUBIICHUS
TEPMOPE3UCTOpa OT
teMieparypbl” uian "Crsarue
BOJIbT-aMIIEPHOU
XapaKTEpPUCTUKHU auoaa”
PesepBubIit ypok. O600meHne
Y CHCTEeMAaTH3allus 3HaHUH 110
teme "Kunemarnka"
PesepBHbIil ypok. O600meHne
U CUCTeMaTu3alusl 3HaHHH 1Mo
teme "/ImHamuka"

PesepBubIil ypok. O600meHne
U CUCTeMaTu3alus 3HaHHU 110
teme "Cratrka TBEpPAOro
Tena"

PesepBubIit ypok. O600meHne
U CUCTeMaTu3alus 3HaHUH 110
TeMe "3aKOHbI COXpaHEHUS B
MexaHuke"

PesepBHrlit ypok. O6001ICHNE
Y CUCTeMaTu3alus 3HaHHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”
PesepBHbiit ypok. O600IeHHE
Y CHCTEeMAaTHU3alus 3HaHUH 10



167

168

169

170

teMe "TepmouHamMuKa.
Tennossie MauHb!"
Pesepubiit ypok. O60011eHIE
Y CHCTEeMAaTH3alus 3HaHUH 10
Teme "ArperaTHble COCTOSIHUS
BeniectBa. ®a3zoBbie
nepexoipl"

PesepBubriit ypok. O600meHne
Y CHCTEeMAaTH3allus 3HaHUH 10
Teme "Dnekrpudeckoe mnoie"
PesepBubIit ypok. O600meHne
Y CHCTEeMAaTH3allus 3HaHUH 110
teme "[locTosTHHBIN
AIEKTPUYECKUN TOK"
PesepBubrit ypok. O6001eHNE
U cUCTeMaTu3alusl 3HaHH 1o
Teme "TOKHM B pa3ImyHbIX
cpenax"

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

11 KIIACC

n/n

Tema ypoka

B3aumoneicTBre MoCTOSHHBIX
MAarHuTOB U ITPOBOJHUKOB C

170

Koan4yecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

16

IIpakT4yeckue
padoTsI

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTre/ibHbIE

pecypchl



TOKOM. MarHuTHoe moze.
'mnote3a Amrmepa

BexTop MarHuTHOM MHIYKIUH.
[IpuHnun cyneprno3unuun
MarHuTHBIX noJsiei. JInauu
MarHUTHOW WHIYKITUU
MarauTHO€ 10Jie MPOBOIHUKA C
TokoM. OmbIT DpcTeaa

Cuna Amnepa, e€ HalpaBiIeHHE
1 MOJYJTb

Pemenue 3agau

[Ipumenenue 3akoHa Amnepa.
DIEeKTPOU3MEPUTEILHBIE
PUOOPHI

Cuna JlopeHua, e€
HaIpaBJIEHUE U MOYJb.
JIBr>KeHue 3apsiKEHHOM
YaCTHULIBI B OJTHOPOTHOM
MarHuTHOM I0JIe

Pemrenue 3agau

Pa6oTa cunel Jlopenna
Pemenue 3amau

MarnuTtHoe 1noJjie B BEeIeCTBe.
deppoMarHeTHKy, napa- u
JaMarHeTUKU

OcHOBHBIE CBOIICTBA
(beppoMarHeTUKOB.
IIpumeHeHue
(beppoMarHeTHKoOB

Pemrenue 3agau o reme



14

15

16
17

18

19

20
21

22

23

24

25

26

27
28

"MaruutHOe noJie"

Pemenue 3agau no reme
"MaruutHOe noJie"

SIBneHue AEKTPOMArHUTHON
naaykuuu. [ToTok BekTopa
MAarHuTHOW MHIYKIIUH

O/1C unaykuuu

3aKoH 3J€KTPOMarHUTHON
nHaykuuu Papanes

BuxpeBoe anekTpudeckoe mose.
Toku dyko

O/IC MHAYKIHH B IBHKYIINXCS
MIPOBOTHUKAX

Pemrenue 3agau

[IpaBuno Jlenna
NupyktuBHOCTh. Karymika
WHIYKTUBHOCTH B IIETIH
MOCTOSIHHOTO TOKa

SBnenne camounaykuuu. IJ1C
CaMOMHIyKIINH

DHeprus MarHUTHOTO MOJIS
KaTYIIKA C TOKOM.
DIEeKTPOMarHUTHOE MOJIe
Pemenue 3amau

O00011IeHNE U CUCTEMATH3ALIUSI
3HAaHUM 1O TeEME
"OnexTpoauHamuka'
KonTponpHas paboTa no Teme
"OnexrpoauHamuka'
KonebartenbHas cucrema.



29

30

31

32

33

34
35

36

37

38

CB00OOIHBIE KOJICOAHUS.
lMapmonnueckue konedanus
Kunemaruueckoe u
JUHAMHYCCKOE OIIHCAHNE
KOIe0aTeIbHbIX ABKEHUI
DHepreTuyecKkoe OnucaHue.
BreBo TMHAMHYECKOTO
OTIMCAHUS TAPMOHUYCCKHX
KOJeOaHUU U3 UX
SHEPTETUYECKOTO 1
KHHEMATHYECKOTO OTHMCAHMS
Awmrutyna u asza konedaHuit
[Tepuoa u yacToTa KoJIeOaHUH.
[Tepnoa manbrx cBOOOAHBIX
KoJeOaHuii MaTeMaTUIECKOTO
MasTHHUKA. [leprnoa cBOOOIHBIX
KoJIeOaHUH TTPYKUHHOTO
MasiTHUKA

3aTyxaromue KojieOaHusl.
BriHyX/1eHHBIC KOJICOaHUSI.
Pe3onanc

ABTOKOJI€0aHHUSA

Pemenue 3amau
Ypok-koHbepeHus
"MexaHnJecKue KoaeOaHus B
MY3BIKaJIbHBIX HHCTPYMEHTAX"
O0001IeHNE  CHCTEMAaTH3aLIH
3HAHUM T10 TeME
"Mexanndeckue kKojgeoanusa"
DNeKTpOMAarHUTHEIE



39

40

41

42

43

44

45

46
47
48

koJsie0anus. KosebaTenbHbIH
KOHTYP

®opmyna Tomcona. CBs3b
aMILTUTY B 3apsiaa
KOHJIEHCATOpa ¢ aMILUIUTYy 101
CHJIBI TOKA B K0JIeOaTEILHOM
KOHTYpE

3aKOH COXpaHEHUs SHEPTUH B
HJIeaILHOM KOJIeOaTEILHOM
KOHTYpE

3aTyxarouue
ANIEKTPOMArHUTHBIC KOJICOaHMSI.
BeiHyX1€eHHBIE
ANIEKTPOMATrHUTHBIC KOJICOaHUS
[Tepemennsbiii TOk. Pesuctop u
KOHJICHCATOP B IIETH
MEPEMEHHOTO TOKa

Karymika nHIyKTHBHOCTH B
LIETIA TIEPEMEHHOTO TOKa
3akoH OMa 15l AIeKTPUUYECKOM
LIETIA TIEPEMEHHOTO TOKa
MOITHOCTh MEPEMEHHOTO TOKA.
AMIUTMUTYAHOE U ICUCTBYIOIICE
3HAYE€HUE CUIIBI TOKA U
HaIpsHKEHUS

Pe3onaHC B anekTpuyeckoi
Lenu

Pemenue 3amau

WneanwsHbiif TpanchopmaTop.
[IpousBoacTBo, nepenava u



49

50
51

52

53

54
55

56

57

58

59

60

noTpebIeHNE YIEKTPUIECKONH
SHEPTUH

DKOJIOTUYECKHE PUCKU ITPU
MIPOU3BOJICTBE JICKTPOIHEPTUU.
Kynberypa ncnosb3zoBanus
AIEKTPOIHEPTUH B
MOBCEIHEBHOM KU3HHU
Pemenne 3amau

Pemenne 3amau

OO0o001enye ¥ cucTeMaTu3anus
3HAHHUH 110 TEME
"DneKTpOMarHUTHbIE
Koneoanus"

MexaHandecKre BOJIHEI.
XapaKTepUCTUKHU
MEXaHHYECKUX BOJIH

CBolicTBa MEXaHHMYSCKHUX BOJIH
3ByK. XapaKkTepUCTUKH 3BYyKa
HNudpa3Byk u yabpTpasByk.
[IlymoBoe 3arps3HeHue
OKpY’Karolen cpeibl

Pemenue 3amau
DJIEKTPOMArHUTHbIE BOJIHBI.
N3nydyenue 3eKTpOMarHuTHBIX
BOJIH

DHeprus MEeKTPOMATHUTHBIX
BoJiH. CBolcTBa
ANEKTPOMArHUTHBIX BOJIH
[Ikaya 3MeKTpOMarHUTHBIX
BOJIH. [I[pumenenune
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62

63

64

65

66

67

68

69

AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

[IpuHUUIBI paInOCBA3U U
TeneBuieHus. Paqnonokanusi.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYXKaroEen
Cpelbl

KonTponbHas paboTa no teme
"Konebanus u BOTHBI"

Caet. 3aKOH NPSAMOJIMHENHOTO
pacnpoCcTpaHeHus CBeTa
Pemenue 3aga4 Ha npuMEHEHUE
3aKOHA MPSIMOJIMHEHHOTO
pacnpoCTpaHEeHHUsI CBETa
Ortpaxenue cBera. [Inockoe
3epkaio. Cdepuueckoe 3epkajio
[Ipenomiienue cBera.
AGCOTIOTHBIN U
OTHOCHTEJIbHBII NIOKA3aTelb
npenomiienusd. [lonnoe
BHYTPEHHEE OTpaXKEHUE.
[IpenenpHbIN yroJ1 MOJIHOTO
BHYTPEHHETO OTPAKECHUS
Pewrenue 3agau Ha npuMeHeHue
3aKOHOB OTPAXXEHUS U
MPENIOMIICHHUS CBETA

XoJ J1ydel B IIpU3Me.
Hucnepcus cera. CoxxHbIN
cocTaB Oenoro cBerta. L[BeT
JInnssl. POKyCHOE PaCCTOSTHUE



70

71

72

73

74
75
76
77

78
79
80

81

82
83

84
85
86

Y ONITUYECKAsl CUJIA JIMH3BI
[TocTpoenue n3obpaxeHuil B
JIMH3aX U UX CUCTEMaX.
YBenuueHue JuH3bI

Pemenue 3agau Ha nocTpoeHue
M300paKeHuil, MOIy4aeMbIX C
TTOMOTIIBIO JIMH3

['a3 xak onruyeckas cucrema
Pewmrenne 3anau. IIpeneinst
MIPUMEHUMOCTH
reoOMEeTPUYECKON ONITUKHI
CKoOpOoCTh CBETa U METOBI €€
U3MEPEeHUS

Hucnepcus cBeta
HNurtepdepentus creta
KorepeHTHbIE HCTOUYHUKH.
VcenoBus HaOMIOAEHNS
MaKCHUMYMOB 1 MUHUMYMOB
Pemrenue 3agau

[Ipumenenue unteppepeHUn
Judpakuus cBeTa
JludpakuroHHas pemeéTka.
YcnoBue HaOMIOICHUS TTIaBHBIX
MaKCHUMYMOB

Pemenue 3amau

[TonepeyHOCTh CBETOBBIX BOJIH.
[lonspu3zanusa ceera

Pemenue 3anau

CBeTOBBI€ SIBICHUS B IPUPOJC
O06o001IeHne U cucTeMaTu3amus



87

88

89

90

91

92

93
94
95
96

97

3HaHu# no teme "OnTuka"
KoHnTpomabHas pabora no teme
«OnTuka»

['panu1ipl MpUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
3aKOHBI JIEKTPOIMHAMUKY U
MIPUHITUATT OTHOCUTEITLHOCTH
[Toctynatel cnennaibHOM
TEOPUHU OTHOCUTEIHHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpazoBanus
Jlopenua. YcnoBue
MPUINHHOCTH.
OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH. 3amMeIJIeHHe
BPEMEHH U COKpaIlleHUE ITTHHBI
DHEPrusi 1 UMITYJIbC
PENATUBUCTCKON YaCTHULIBI
CBsI3b Macchl € YHEPTUEH 1
HUMITYJIECOM PEISTUBUCTCKOM
YacTULIbI. DHEPTrus MOKOs
PaBHOBecHOE TeroBOE
U3ITy4YeHue

3akoH cMernieHus Buna
['unoresa M. I1nanka o
kBaHTax. DOTOHBI

DHeprus U UMNynbc poToHa
®otorddext. OnbiTh A. T
CroneroBa. 3aKOHBI
¢dororpdexra

R e T



VYpaBHueHnue DiHIITEHA 1151
98 dotorddekra. "Kpachas
rpanuna” gotordpdexra
Jasnenune cBeta. OnbiTer [1. H.
JleOenena
100 BoJsiHOBEIE CBOIICTBA YaCTHII

99

Bouns! ne bpoins. limuHa
101 BOJIHBI JIe bpoiins u pasmepsl
o0acTu JoKalu3aluuu
JBHOKYIIEHCS] YaCTHUIIbI

102 KopmyckynsipHO-BOITHOBOM
Iyanu3m

Judpakuus 37eKTpOHOB Ha
KpHCTaJuIax

Crnennduka n3mMmepeHuii B

Mukpomupe. COOTHOIIECHHUS

103

104 } .
HeolpeenéHHoCTel

I'eitzenbepra
105  Pemenue rpaduyeckux 3aaad
106 Pemenne pacy€THbIX 3a1a4
KonTposnpHas paboTa o Temam:
"OcuoBrel CTO",
"KopryckynsipHO-BOJIHOBOM
nyanusm"
OmnbITHI IO UCCIIEIOBAHUIO
108  crpoenus aroma. [TnanerapHas
Mozenb atoma Pesepdopna
109  Ilocrynatel bopa
Bunp! ciekrpos. CriekTp

107

110 .
YPOBHEN YHEPIUU aTOMa



111
112

113

114

115

116

BOJIOpOJA

CroHTaHHOE U BBIHYXICHHOE
U3JIy4YeHHUE CBETa

Jlazep 1
Hyxnonnas mozeins sapa
I'eiizen6epra-Banenko. 3apsa
1 MaccoBO€ YHCJIO Spa.
N3oTonel. PagnoakTMBHOCTH
3aK0oH paJIMOaKTUBHOTO
pacnana. CBoiicTBa
MOHU3HUPYIOIIETO W3TyICHHUS.
Brustaue pannoakTMBHOCTH HA
YKUBBIE OPTaHU3MBI.
Ho3umeTrpus

DHeprus CBSI3U HYKJIOHOB B
snape. SAnepusie cunbl. Jledext
Macchl sapa. SnepHsie
peakuuu. SnepHble peakTopsbl.
[IpoGnemsl ynpaBiseMoro
TEPMOSIIEPHOTO CHUHTE3A.
DKOJIOTMYECKHUE aCIEKThI
Pa3BUTHUSA AAEPHOU SHEPTETUKU
Mertoapl perucTpauuu u
HCCIEA0BaHUS IIEMEHTAPHBIX
yactul. OyHaameHTaabHbIe
B3aUMOIeUCTBUS. bapruoHsl,
ME30HbI U JIENTOHBI.
IIpencraBnenne o CtannapTHOU
Mo enu. KBapk-riirooHHas
MO/IENb aIPOHOB
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118

119

120

121

122

123

124

du3uKa 3a npeaeaaMmu
CrannaptHoit monenu. Témnas
Martepus U TEMHas SHEPTHsL.
EnuncTBO (Dmzmueckoit
KapTUHBI MUPa

DTanbl pa3BUTHS aCTPOHOMUH.
3HaueHue acCTpPOHOMUU
[IpuMeHHMOCTB 3aKOHOB
(bu3uky 1151 O0BSCHEHUS
MIPUPOJIBI KOCMUYECKUX
00BEeKTOB. MeTOoIbI
ACTPOHOMHUYECKUX
HCCIIEIOBAaHUI

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOTIbI, PaJHOTENECKOIIBI,
BHeaTMoc(epHast aCTpOHOMHUS
Bun 3Bé3mH0r0 HebAa.
CosBesaus, spkue 3BE31pbl,
IUTAHEThI, UX BUAUMOE
JIBUKCHHE

Conneunas cuctema. CoHIle.
ConHeyHasi akTUBHOCTb.
Uctounuk suepruu ConHua u
3BE3]

3BE3/bI, UX OCHOBHBIE
XapakTepucTuku. /[uarpamma
"CreKTpalbHbIN Ki1ace —
CBETUMOCTB"

3Be3/1bl TJIABHOU
MOCJIE0BATEILHOCTH



125

126

127

128

129

130

131

Bnyrpennee ctpoeHue 3BE3 .
CoBpemeHHbIE NPECTaBICHUS
0 MPOUCXOXKJICHUHU U IBOJIIOIINHU
ConHua u 3B€3/1. JTanbl KU3HU
3BE3]

Mneunsiii [Iyre — Hama
lNanaktuka. TUMBI raJakTHK.
UYépuble OpIphI B AApAX
TaJaKTUK

Bcenennas. Paciuupenne
Bcenennoii. 3akon Xab60ma.
Teopus boispmoro B3peIBa.
PennkroBoe n3nyuenue
MacmrabHas CTpyKTypa
Bcenennoii. MeraranakTtuka
Hepeménnsie mpoo6iiemsl
aCTPOHOMHUH

DU3NYECKUH TPAKTUKYM I10
TeMe "VccnenoBanue
MAarHUTHOTO IOJISI IOCTOSTHHBIX
marautoB'" win "UcciaenoBanue
CBOMCTB (peppoOMarHeTUKOB"
uind "Mccnenosanue NelCTBUS
MIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ Tokom"

Pu3HYECKU NPAKTUKYM 10
teMe "M3mepeHne cuibl
Awmnepa" win "U3syuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT
cuibl Toka" win "Onpenenexue
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133

134

135

136

MAarHuTHOM MHAYKIIMH Ha
OCHOBE U3MEPEHUS CUJTBI
Awmmnepa"

@u3NYECKU NPAKTUKYM I10
teMe "MccnenoBanue SBICHUS
ANEKTPOMArHUTHON WHIYKITUHU"
unu "OnpeneneHue HHIYKIMU
BUXPEBOTO0 MarHUTHOTO MOJIs"
@u3nYeCcKU NPAKTUKYM I10
teme "HccnenoBaHue sSiBIeHUS
camouHaykuu" uinu "Coopka
MO/IENTH JIEKTPOMArHUTHOTO
reseparopa"

®U3NYECKUH TPAKTUKYM T10
teme "M3mepenue nepuoa
CBOOOIHBIX KOJIEOaHMI
HUTSHOTO U MPYXUHHOTO
MasITHUKOB"

DU3NYECKUH TPAKTUKYM I10
teme "[IpeobOpazoBanue
SHEPTrUH B IPY>KUHHOM
MasTHHUKE"

DuU3nYECKU IPAKTUKYM I10
TeMe "UccnenoBanue
MIEPEMEHHOT0 TOKa Yepe3
MOCJIE0BATEIBHO
COEIMHEHHBIE KOHJIEHCATOP,
KaTyLIKY U PE3UCTOP" WIH
"UccnenoBanue paboTh
HMCTOYHHKOB CBETA B LIETIH
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138

139

140

141

142

[IEpEMEHHOT0 TOKa"

@u3NYECKU NPAKTUKYM 110

teMe "M3yueHue napameTpoB 1
3BYKOBOM BOJIHBI"

@u3NYECKU NPAKTUKYM 110
teMe "M3mepenne nokasarens
MPETOMIICHHUS CTeKIA" UITH
"[TonydeHnne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U
JH3b1"

@u3NYECKU NPAKTUKYM 110
teme "HccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosHUS OT BellecTBa (Ha
puUMepe XKUAKUX JTUH3)" Win
"U3mepenue GoKycHOTO
PacCTOSIHUS PACCEUBAIOIINX
uH3"

DuU3NYECKUH TPAKTUKYM I10
Teme "HabGmronenue
mudpakiuuu, UHTepdepeHIuu u
noJispu3anuu cpera"
DuU3nYECKU IPAKTUKYM I10
teme "OnpeneneHue UMIyibca
Y DHEPTUH PEISITUBUCTCKUX
gactull (1o ¢ororpadusm
TPEKOB 3apsKEHHBIX YaCTHULL B
MarHuTHOM moJje)"
Pu3HYECKU MPAKTUKYM 10
teMe "M3MepeHne nocTossHHOM
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144

145

146

IInanka Ha OCHOBE
uccnenoBanus porodPpdexra”
w "HccienoBanue
3aBUCHMOCTH CHUJIBI TOKA Yepe3
CBETOJIMOJ1 OT HaIpsHKeHus"
@u3NYECKU NPAKTUKYM T10
teme "HccnenoBanue ciekTpa
Pa3pekKEHHOTO AaTOMAPHOTO
BOJIOPOJIa M U3MEPEHUE
nocrosiHHOM Punbepra"
@u3NYeCcKUi NPAKTUKYM IO
Teme "HccaenoBanue
pagroakTUBHOTO (PoHA ¢
HCIOJIb30BAHUEM JO3UMETpa"
ninu "M3ydeHne norIoneHus
OeTa-4yacTHuI[ aJIFOMUHIEM"
®U3NYECKUN TPAKTUKYM I10
Teme "HabnromeHns 38€30HOT0
HeOa HEBOOPY)KEHHBIM TJ1a30M C
HCII0Jb30BaHUEM
KOMIBIOTEPHBIX TTPHIIOKEHUN
JUTS OTIPEJICIICHUS TIOJIOKCHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aus CeBepHOTo
MIOJIyILIApHS U SIPKHE 3BE3bI"
i "HaOaroneHus B TENECKONI
JIyHBbl, IIaHET, TYMAHHOCTEN U
3BE3AHBIX CKOIIJICHUH"
O0001IeHNE B CHCTEMATH3aLIH

1
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148

149

150

151

152

153

3Hanuil. Poss ¢pusuku u
ACTPOHOMHH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMATIbHOM
1 ITHYECKOH cepax
JIeITCILHOCTH YeJIOBEKa
O06o01enye ¥ cucTeMaTu3anus
3HaHui. Poisib u MecTo Qu3nku
1 aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa
O000111eHNE U CUCTEMATHU3ALUS
3HaHui. Posb dusnueckoit
Teopuu B HOPMHUPOBAHUH
Mpe/ICTaBICHUH 0 PU3NYECKOM
KapTUHE MHPa, MECTO
(hM3UYECKO KapTUHBI MUPA B
001IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABJICHUI O IPUPO/IE
O00011eHre U cUCTEMaTU3ALIH
3HaHui 1o teme "Kunemarnka"
O0001IeHrEe U cUCTEMAaTU3ALIHS
3HaHui 1o teMe "Kunemarnka"
O00011IeHNE U CUCTEMATH3ALIUSI
3HaHui mo teme "InHamuka"
O00011IeHNE U CUCTEMATH3ALIUSI
3HaHui 1mo teMe "CraTruka
TBEpJIOTO Tena"

O00011IcHNE B CHCTEMAaTH3aLIHS
3HaHMH 1Mo TeMe "3aKOHBI
COXpaHEHUs B MeXaHuKe"
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155

156

157

158

159

160

161

162

O00011IeHNE B CHCTEMAaTH3aLIH
3HaHui mo teMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHYECKO U
Teopun”

O00011IeHNE H CHCTEMAaTH3aLIH
3HAHWH T10 TEME
"TepmoauHamuka. TernaoBbie
MaIIHuHB"

O000111eHNE U CUCTEMATHU3AIUS
3HaHMM 10 TeMe "ArperaTHbie
cocTosHHA BemecTBa. Da3oBbIe
nepexonl”

O0o001enye ¥ cucTeMaTu3amus
3HAHWH 10 TEME
"Onexkrpuueckoe noie"
O0001IeHre U cUCTEMAaTU3AIIHS
3HaHu# 1Mo TeMe "IloCTOoSHHBIN
AIEKTPUYECKUN TOK"
O000111eHNE U CUCTEMATU3ALMS
3HaHui 1o TeMe "ToKu B
pa3IM4HbIX cpenax”
O00011IeHNE U CUCTEMATH3ALIUSI
3HaHWH 110 TeMe "MarauTHoe
mose"

PesepBHblit ypok. O6001IeHE
M CUCTeEMAaTH3allis 3HAHUH 110
TeMe "DJIeKTpOMarHuTHas
UHIyKOus"

PesepBHeIit ypok. O600ICHHE
M CHCTEMAaTH3aIIMs 3HAHUU 10
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TeMe "MexaHndeckue
KoJyie0aHus"

Pesepubiit ypok. O600meHNE
M CUCTEeMAaTH3alys 3HAaHUH 110
TeMe "DIIeKTpOMarHuTHbIE
KoneOanus"

Pesepubriit ypok. O600meHne
M CUCTeMAaTHU3als 3HAHUH 110
TeMe "MexaHndecKue U
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBubIil ypok. O600meHne
M CUCTEMAaTH3alis 3HAHWUH 110
Teme "OnTuka"

PesepBHbIil ypok. O600meHne
M CUCTEMAaTH3alis 3HAHUH 110
teme "OcHoBel CTO"
PesepBubIil ypok. O600meHIE
M CUCTEMAaTHU3alis 3HAHUH 110
teme "KopryckynsipHo-
BOJIHOBOM yanu3m"
PesepBubIit ypok. O600meHne
M CUCTeEMAaTH3allis 3HAaHUH 110
Teme "®duzuka aroma"
PesepBHrlit ypok. O6001IeHE
M CUCTEMAaTH3alis 3HAHUH 110
Teme "®u3nKa aTOMHOTO sApa U
3JIeMEHTapHbIX yacTul"
PesepBHeIit ypok. O6001ICHHE
Y CHCTEMAaTH3aIlMs 3HAHUH 110
Teme "DIEMEHTHI



actpoduzuxu”
OBUIEE KOJIMYECTBO YACOB

17 4 1
I10 [TPOT'PAMME 0 0

YUYEBHO-METOJIMYECKOE OBECNIEYEHUEOBPA3OBATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JJISI VAEHUKA

o ®dmsuka, 11 kiacc/ Kacesinos B.A., Ob11ecTBO ¢ orpaHuue€HHON OTBETCTBEHHOCTHIO «/[PODA»;

AxnoHepHoe o0mecTBo «M3naTenscTBoO
«IIpocsemienue»

o ®dmusuka, 10 kiacc/ KacesnoB B.A., O011ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «/[[PODA»;
Ax1inonepHoe o6011ecTBo «M31aTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI IJI1 YUUTEJIA

®dwuszuka. Yrioyonennsiii ypoBeHnb. 10—11 kmaccer : pabodas nporpamma kiuaun Y MK B. A. KacesHoBa: yaeOHO-

Metoaundeckoe rmocooue / B. A. Kacestnos, U. I'. BmacoBa. —M. : [lpoda
o ®usmka. 10 k1. YroyOneHHbIl ypoBeHs : yueouuk / B.A. KacwesiHoB. — 5-eusn., ctepeotun. — M. : JIpoda



o Ousuka. 11 k. YraoyOnenusiii ypoBens : yueonuk / B.A. KacwesinoB. — 5-eusn., crepeotun. — M. :JIpoda

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETUUMHTEPHET

1 http://nsportal.ru - cormanbHas ceTh pabOTHUKOB 0Opa3oBanus.2 http://markx.narod.ru/pic/ - ¢pusuka B

IIIKOJIC.

e http://festival.1september.ru/articles/ - ¢hecTuBanb negarornyecKux uae

«OTKpPBITBIA YPOK».

o http://www.fizika.ru/ - cait mist yautenei Gpusuku u X yaeHuKoB.S http://www.physics.ru/ - MaTepuaibl

1o (u3uKe.
e WwWW . ege .edu.ru - uadopmanuonsnsiii moprai EI'D.

e http :// school - collection . edu . ru/ - equnas xoyiekuus [{OPos


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/HYPERLINK
http://www.fizika.ru/HYPERLINK
http://www.physics.ru/

		2023-10-16T19:22:02+0400
	ГБОУ СОШ с. Летниково
	И.о. директора школы Щавелева М.Н.
	я подтверждаю этот документ своей удостоверяющей подписью




