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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTeibHOM mporpammebl, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€TtoMm deaepanbHoil pabodeil mporpammbl Bociutanusi U KoHuenuuu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpezaenser o0s3aTebHOE MPEAMETHOE COACpKAHUE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEI0BATEIbHOCTh U3YYEHUSI TEM U pa3JIEoB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma mo ¢usuke AaéT TpEACTaBICHHE O LENAX, COAEpKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd YriiyOJE€HHOrO YpOBHSI IO3BOJISIET pPEaTn30BaTh
3aJja4 NpOoPecCHOHANBHON OpUEHTALMH, HANPaBJICHO HA CO3JaHUE YCIIOBUM s
MPOSBIICHUS] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaKIbIM
OoOydJarmMMCsi, KOTOpble HEOOXOAUMBI JJii TMPOJODKEHUS OOpa3oBaHUsI B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUs MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nmporpamMe 1o (¢u3Mke ONpeneistoTcs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHUS Kypca (DU3UKHU HAa YPOBHE CPEIHETO 00111er0 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUUA K JUYHOCTHBIM,
METAIllPEAMETHBIM W TMPEAMETHBIM pPE3yJbTaTaM OOy4YaroIIUXCA, OCBOMBILIUX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma o (pusmKe BKITIOYAET:

IUIAaHUPYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (U3MKH Ha yriyOJaéHHOM
YpOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThI 10 TOAAM OO y4EHHMUS;

cozepxkaHue yueOHoro npeamera «Du3nka» mo rogaM o0ydeHusl.

[Iporpamma 1o @Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET ObITh
UCIOJIb30BaHa YUYUTEIAMHU (PU3HUKH I COCTaBIEHUSI CBOMX PAOOUYUX MPOrpaMM.

[Iporpamma o (u3mKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUUTEIEH U
OPEIOCTABISIET BO3MOXKHOCTU JUIA pealu3al[iy  PA3UYHbIX METOAUYECKUX
NOJIXOM0B K TNPENoJaBaHHui0 (U3MKM Ha YIrIyOJIEHHOM YPOBHE NpU YCIOBHH
COXpaHeHUs 0053aTeIbHON YacTH COJIep)KaHus Kypca.



®dusrka Kak Hayka O HamOojee OONIMX 3aKOHAX NPUPObI, BBICTyHas B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
JUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, OCKOIbKY (pU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHoOOpa3HbIX TEXHOJOTMI B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJYy4YEeHHUs] HOBBIX MAaT€PHAIIOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHUHBI MuUpa oOydaromierocs, B (JOpMUPOBAHUE YMEHHUH MPUMEHITh HAYyYHBIH
METO/] TO3HAHUS TIPU BHITIOJIHEHUU UMM YYE€OHBIX HCCIIEI0BAaHUM.

B ocHoOBY kypca (hu3MKU Ha ypOBHE CPEHEr0 00LIero o0pa3oBaHus MOJ0KEH
pSA UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KaK MPUHUMUIIBI €r0 MOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPXKUT MaTepuai U3 BCEX paslenoB (U3MKH, BKIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoena zemepanuzayuu. B COOTBETCTBMM C HEW Marepuall Kypca (HU3MKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEIIECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaiiusg NOpeanosiaracT HMCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc busuku yriyOoaéHHOTO ypoBHS
MIPEAINOIAraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
po0JIEM pallMOHAIBLHOTO MPUPOAOIOJIB30BAHUS U SKOJIOIMUECKON O€3011acHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOKHO OBITH MMOCTPOSHO Ha
IPUHITMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusaius dTUx
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JielcTBYIOIIero (¢akropa ydeOHoro mporecca. s yriayOiaéHHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
IBa crocoba peanuzanuu (U3MYECKOro TMpakTuKyma. B mepBoMm ciydae
MPaKTUKYM mpoBoautTcs oo B koHie 10 u 11 kmaccos, MO0 mocie nepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IPOBOJATCS B Tpoliecce u3ydeHus pasnuena (temsi). [Ipu 3ToM mojg padotamu
MPaKTUKyMa MTOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo (Qu3mke cucreMa YYCHHMUECKOTO DKCIEPUMEHTa,
nabopaTopHBIX pabOT M MpPAaKTHKyMa MpeACTaBlieHa €AUHBIM repeuHeM. Buioop
TEMaTUKH I 3THX BHUJIOB YUYCHHUYECKUX MPAKTHUYECKUX PA0OT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUS W OCHalleHusi kabunera ¢usuku. [Ipm sToM obecmeunBaercs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTTBITOB TIO TTPOBEPKE MPE/ITI0KEHHBIX THITOTE3.

bonbiioe BHHMaHUE yAENSETCS PEIICHUI0 PacuE€THBIX M KaueCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aJJaHHON M HESIBHO 3aJlaHHON (DU3UYECKON MOJENbIO0, MO3BOJSIOMINE TTPUMEHSThH
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HAaHUM U3 Pa3HbIX pasnesioB. J[Jis KaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIIOTCS  3a/IaHMsl HAa OOBSICHEHHE/TPe/CKa3aHue MPOTEKAHUS
(bu3nyuecKuX SIBJICHUI W MPOIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyromue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1pedoBanusimu DPI'OC COO k wmarepualibHO-
TEXHHYECKOMY OOECIICUeHUI0 Y4eOHOro mporecca Kype (U3UKU YriayOJa&HHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuwHera. B kaOuHere (U3UMKM JODKHO OBITH HEOOXOAUMOE
nabopaTopHOEe OOOPYJIOBaHHME [JIsl BBIMOJHEHUS YKA3aHHBIX B IMPOrpPaMMeE IO
bu3MKe Y4EeHHMYECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMTIOM MUHUMAJIbHOM JOCTaTOYHOCTH U  OOECIEUYMBAET IOCTAHOBKY
NEPEYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 00o0pyaoBaHUE [JISI YUYEHHMUECKUX MPAKTHUYECKUX PpadoT
dbopMupyercst B BUAC TEMaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
MCIIONb30BAaHUU aHAIOTOBBIX M HU(POBBIX MPHOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE LIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMU M3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

dbopMupoBaHUE WHTEpPECAa U CTPEMJICHHS OOY4YaIOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOABI, pa3BUTHUE UX HUHTEIUIEKTYyalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUSA M (HOpMUPOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHruEe Hay4HOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpoBaHUE YMEHUN OOBICHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3HUECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

dbopMupoBaHuEe NpPEACTABICHUN O poiM (UBUKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
OpopEeCCUOHANBHON JESITENbHOCTH, CBA3aHHBIX C (PU3MKONM, MOATOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TUX Leneld oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

MPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
ANEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
bu3nueckux SBICHUM B NPUPOAEC M AJIA MPUHATHUS MPAKTUYECKUX DPEIIECHUN B
MMOBCEAHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
dusznueckol MOMENbI0, 3a/lady, MOJAPAa3yMEBAIONIMX CAMOCTOSATEILHOE CO3/IaHHE
¢u3nyeckoil MOJAENH, aaeKBAaTHOM YCJIOBUSIM 3ajjadud, B TOM 4YHCIE 3ajad
UHKXEHEPHOI'0 XapaKTepa;

NOHUMaHHWE (U3UYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHUUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSA HAa OKPYKAIOIIYIO CPELY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(U3NYECKUX OKCIEPUMEHTOB, aHamM3a © HHTEepOpeTanuu  UHGOpMAIUH,
OIpeieJICHUs TOCTOBEPHOCTH MOJyYEHHOTO PEe3yJIbTaTa;

CO3[IJaHUE YCJIOBUW HJsi Pa3BUTHUS YMEHUN MPOEKTHO-MCCIIEIOBATENbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusiMu PI'OC COOQO yriyOn€HHBIA YpPOBEHb
u3ydyeHuss ydeOHoro mpeamera «@Pu3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOon€HHBIH ypOBEHB) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcst 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipenmaraemeiii B mporpamme Mo (u3uKe TepedyeHb Tab0paTOpHBIX W
MPAKTUYECKUX pPadOT SBJISAETCS PEKOMEHJIOBAaHHBIM, YYUTENb JI€JIAaeT BBIOOP
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEN 00 yJaromuxcs.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
M3MEpHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHUd  (PU3MYECKUX  BEIMYMH  (a0CONOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
abCoNIOTHO TBEPAOE TENO, HAcabHAs >KUAKOCTb, WACAIBHBIN Ta3, TOYCUHBIN
3apsn). ['unoresa. @u3nuecKkuil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTH. Du3nueckas
TEOpHS.

Ponp u Mecro ¢u3uku B (HOpMHPOBAHMU COBPEMEHHOW HAYYHON KApPTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKa W HANpSOKEHUS B LEMH MOCTOSIHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO € LHM(POBOMl J1aboparopueit no ¢dusuke. [Ipumepsl u3mMepeHus
($u3MUeCKUX BETUYUH MIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanundeckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBH)KEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aJja4l MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MNPOEKUWH HAa OCH CHUCTEMBI
KoopauHar. TpaekTopus.

[lepemelienne, CKOpOCThb (CpemHsii CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MaTEpPUAIBHOM TOYKH, UX IMPOCKIUU HA OCH CUCTEMBI KOOpPIAUHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MATEPUAIBHONM TOYKH OT BPEMEHHU U MX
rpaduxmu.

CBoOogHoe TmajeHue. Y CKOpeHHe CBOOOMHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOI0 TOJl YIJOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX IpadUKu.



KpuBonuneitnoe  aBuxeHue. [IBukeHue  MaTepuaIbHOM  TOYKH  TIO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
LenTpocTpemMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT'€HI[MAIbHOE) U MOJHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
IBWKCHUE CHaApSJOB, IEMHbIC, IIECTepEHYAThIE W PEMEHHBIE Mepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUSI KMHEMATUYECKUX XapPaKTEPUCTHK
JIBIKCHUSL.

CriocoObI BiccTeIOBaHUS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGmonenne aBukeHUs Tena, OpPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpagiieHre CKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHM, CKOPOCTEW ABUKEHUA OJTHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

N3mepeHue ycKkOpeHUs: TIpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHYKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH NPU PABHOYCKOPEHHOM
JBU>KCHUU.

N3mepenue YCKOPEHUS CBOOOAHOTO  TAaJCHHS (pEeKOMEH0BAHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3ydyenune [nBMKEHUA Tena, OpOIIEHHOro ropu3oHTanbHO. IIpoBepka
TUNOTE3bl O MPSIMOM MPOMOPLMOHAIBEHON 3aBUCUMOCTH MEXIY JaIbHOCTHIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja OoOpalleHrss KOHMYECKOro MasiTHHUKa
OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeiii 3akoH HproTtona. HMHepuuanbHbie cucTeMbl oTcuéra. [IpuHiun
oTHocutelbHOCTH ['anmunes. HenHepuuanabHble CHCTEMBI OTCYETA (OMpPEACIICHHUE,
MIPUMEDBI).

Macca tena. Cuina. [IpuHumn cyneprno3uiuuu CHil.

Bropoii 3akoH HeroTOHA I MaTepUaIbHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALMOHHON W
VHEPTHOU MacCCBI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJ€HHUs] OT BBICOTHI
HaJ TOBEPXHOCThIO IUIAHEThl M OT Treorpaduyeckod MHPOTHL. JIBHUXKEHUE
HEOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBwxymierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TPEHUSI CKOJBXEHUS U CHJIA TPEHHS
nokost. Koadpduuuent tpenus. Cuia CONPOTUBICHUS TPHU JABMKCHUHM Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOALIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Hab6mtonenre IBUXKEHUS TNl B MHEPIIUATIBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenue JByX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  pAaBHOACKUCTBYIOLIEW  MPUIIOKEHHBIX K TEIy CUI €
IIPOU3BEIEHUEM MACChI TEJIA HA €r0 YCKOPEHHUE B MHEPIIMAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cuJi, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MMA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHeHUE CUJI TPEHUSA MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHU JBUKEHUs Opycka Io
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHne NBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
NETKUN OJIOK.

N3mepenue kodpdunreHTa TpeHUs: MO BeIUYUHE YrioBoro koddduiimenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBukeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mea.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
TBEpAOro Tena. MOMEHT CHJBl OTHOCHTENIBHO OCH BpameHus. llimedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HeyCTOWUMBOE, 0€3pa3IMuHOE paBHOBECHE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KpaH, pelI€TYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUM pPaBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmiynbsc MaTepranbHOM TOYKH, CUCTEMBI MaTepUabHbIX ToUeK. LleHTp mMacc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
pesicTaBiIeHuEe pabOThl CUJIBL.

MoOnHOCTb CUJIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[loTeHUMaNbHBIE W HENOTEHUUAJIbHbIE CHIBL. [loTeHIManbHas HHEPrUsl.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
DHEpPrus Tena B OJHOPOJHOM IpaBUTAalMOHHOM mone. [loreHnmanbHas sHeprus
Tela B TPAaBUTAIMOHHOM T0OJI€ OJJHOPOJHOrO IIapa (BHYTpH M BHE mapa). Bropas
KOCMHMYECKasA CKOPOCTh. TpeThs KOCMUYECKasi CKOPOCTb.

Csi3b  paOOThl HEMOTCHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXAHUYECKON SHEPIUN.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXPAHEHHSI MEXaHUYECKOW dJHEPTUU.

TexHnueckrne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHCTONET, THPOCKON, (PUTypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHE.

N3mepenne MOITHOCTH CUJIBI.

W3MeHeHue sHepruu Tefa Mpu COBEPIICHUH padOoTHI.

B3anMHble NpeBpanieHruss KWHETHYECKOM WM IOTEHUHMAIBHOW HSHEPIrUM IpU
JNEUCTBUM HA TEJO CUJIBI TSIKECTU U CUJIBI YIIPYT OCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKmMuKym.

N3mepenne nMmnyibca Tena no TOpMO3HOMY ITYTH.

W3MepeHue cuibl TSITH, CKOPOCTH MOJENU DJIEKTPOMOOMIS M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHME U3MEHEHHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepenne KUHETHYECKOW S3HEPTUHU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TTOTEHIMAILHON dHEPrUM NPYKUHBI ¢ pabOTON CHJIBI
TPEHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUSI MPU JIBXKEHHHM Tella MO HAKJIOHHOW
IJTIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka U TEpMOAHMHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYECKOU MeoPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4Yeckol teopun (MKT), wux
onbiTHOe obOocHOoBanue. Jluddysusa. bpoyHoBckoe aBukeHHE. XapakTep
JNBWKEHUS M B3aUMOJECHCTBHMS YACTHI[ BellecTBA. MOZENM CTPOECHUS Ta30B,
KUJKOCTEH U TBEPABIX TEl U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



mozenedi. Macca u pasmepsl MoJekyn (aromoB). KomuyecTBo BeliecTBa.
[TocTostnHas ABoranapo.

TemoBoe paBHOBecue. Temmeparypa u crmocodbsl €€ u3mepenus. I[llkana
temnepatryp Llenbcust.

Mojens UaeabHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUU: YACTHUILIBI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJCUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiieccs B
U7caIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBs13p  MeXIOy JaBI€HUEM W CpeJHEH KHHETHYECKOW  SHEprueu
MOCTYNAaTEAbHOTO TEMJIOBOTO JBHXKEHHUSI MOJIEKYJ HUJEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOAUHAMUYECKON CUCTEMBI CO CpEeIHEN
KHHETUYECKOW SHEPrUeH MOCTYMATENbHOI0 TEMIOBOTO ABUKEHHS €€ YaCTHlL.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoIydeHUEe HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOT'O IBHUKEHUS.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTen.

Mogens onbita TepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rccnegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopmsie padomol, nPAKmMUKyMm.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEIJIO00OMEHE MEXY FOpsueH M XOJIOTHON BOJOM.

WN3ydyeHne W30TEpMUYECKOro IMporecca (pPeKOMEHAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydyeHne n30X0pHOro Mporecca.

N3ydyenune nzo0apHoro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmomunamuueckas (TJl) cuctema. 3amaHue BHEUIHUX YCIOBUM JJis
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKON CUCTEMbI KaK CPEIHUE 3HAYEHHS BEJIIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CamMonpou3BOJIbHAs — pellakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEU SHEPrUU.
VYcnoBus mMPpUMEHUMOCTH 3TOM MOJIETN: HU3KAas KOHIEHTPAILMS YaCTUI], BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOLIECCHI.

DnemenTapHas paboTa B TepMoaMHAMUKe. Berancnenue paboTel mo rpaduky
npoiiecca Ha PV-auarpamme.

Temmonepenaya  kak  cmocod  WM3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuectBo Temtorel. TemnoéMkocTs Tenma. YaenbHas H - MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TEIUIOTa CropaHUs
ToruMBa. Pacu€r KonaudecTBa TEIJIOTH mpu Teronepenade. [lonsartue 006
aauabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMHKU. BHyTpenHsissi »Heprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPEHHEH  DHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpPMOAWHAMUKH [JI1 PABHOBECHBIX MPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOAUT
eIMHCTBEHHAs afanabara. AGCOMIOTHAS TeMIepaTypa.

Bropoii 3akoH TEepMOAMHAMHMKHM JUIsI  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXXHO TepesiaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tela K OoJjiee HarpeToMy 0e3
komrnencanuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX POIECCOB.

[Tpuanumnel nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KIIJ. Lukn Kapno.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUS TEIUIOBBIX JBUTareneil. TemioBoe
3arpA3HEHUE OKPYKAIOIIEH CPEbL.

TexHnueckrne yCTpONCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOWHA,
MOJIy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTHUIU3ALMS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TETIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yENbHBIX TEINIOEMKOCTEN BEIIECTB.



CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KomMmnbroTepHble MOJIEIHN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAaHUS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanue u KoHmeHcanus. Vcrapenue W KumeHue. Y ienbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpimieHHple W HEHachllleHHblE mnapbl. KaudecTBEeHHas 3aBUCUMOCTH
IJIOTHOCTU W JABJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS! OT AaBJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEJIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctayuioB. [lnmaBrneHne W KpucTtaumzamus. YJeabHas TEIUioTa IIJIaBJICHHUS.
CyOaumarnus.

Hedopmanuu tBEpaOro tena. Pactsokenue u cxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmmpenne KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacmupeHue. AHrapMOHHU3M TEIJIOBBIX KOJICOAHHWM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEPruM B (pa3oBbIX Nepexogax.

YpaBHeHUE TETIOBOTO OaaHca.

[ToBepxHocTHOEe HaTspkeHHe. Kod(ppuimeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumispuele siBienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHnueckne yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL:  KUAKHE
KPUCTAILJIbI, COBPEMEHHBIEC MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenune. Kurnenue nmpy noHM>X€HHOM J1aBJICHUH.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.



KanwispHsle SBIEeHUS.

Mopen HEeHBIOTOHOBCKOM KUJKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3yuenue 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEM.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILECHHBIX I1aPOB.

W3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
ITIOMEILECHNH.

N3mepenne kor(puLreHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moxyns FOHra.

HccnenoBaHnue 3aBUCUMOCTH  AeQopMalMy  pPEe3UHOBOrO  oOpasua  oT
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznen 4. diekrponuHaMuka.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Tell U €€ NpOABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IMDJIEKTPUKA U IIOJIYNPOBOJHHUKHU.
DJIEMEHTAPHBIN JJIEKTPUUECKAM 3apsj. 3aKOH COXPAHEHHS BICKTPUYECKOro
3apsja.

Bsaumoneiictue 3apsaoB. Toueunble 3apsabl. 3akoH Kyiona.

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocte  anmekTpuueckoro  mods.  [IpoOwerit  3apsin.  Jluaum
HANPsLDKEHHOCTH AJIEKTPAYECKOro 1mosst. OMHOPOAHOE dIEKTPUYECKOE MOJIE.

[loTeHIMATBHOCTD AJIEKTPOCTATUYECKOro noiid. Pa3HOCTH MOTEHHMaNoB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHMa neKTpocTaTHYeCKOro noisl. CBs3b HANPSHKEHHOCTH IIOJISI U Pa3HOCTH
MOTEHIIMAIOB JUISl 3JIEKTPOCTATHYECKOro Moyl (Kak OJHOPOJHOIO, Tak M
HEOJHOPOIHOI0).

[IpyHOMT CyIIEpNIO3UIIUY IIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apstkeHHOM cdepsl. [lone
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN Hanps>KEHHOCTH H3THX TOJEH H
JKBUIIOTEHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOIHUKH B DNEKTPOCTATHUECKOM ITOJIE. Y CIIOBHE PABHOBECHS 3apSAI0B.

JvanexTpuku B DJIEKTPOCTAaTHUYECKOM ToJIE. Jluanexrpruyeckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. IDJAEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOe coeIMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOe COeNMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.

JIBr>KeHUE 3apsyKEHHOW YaCTHUIIBI B OJJTHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHnueckrne yCTPOMCTBA MU TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETP, DBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE DJIEKTPONpHOOpOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M MPUHLINI AEUCTBUSA AJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpOoNCTBO U JEUCTBUE KOHJICHCATOpA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCAaToOpa OT  IUIOIIAIH
MIJIACTUH, PACCTOSIHUS MEXITY HUMH U JUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOro MOJIA 3apSKEHHOI0 KOHIEHCATOopa.

3apsiaKa U pa3pszika KOHJIECHCATOpa YEPE3 PESUCTOP.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

Hab6mtonenue npeBpaiiieHust HEPTruu 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
U3JIy4eHUSI CBETOAMO/A.

N3yyeHne npoTekaHust TOKA B LEMHU, COAEPIKALLEN KOHAEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HampspKEeHUs) pu
MOCJIeI0BATEIbHOM COEIMHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHMS MOCTOSIHHOTO JJIEKTPUUECKOro Toka. McTouHuku
toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma aJisl yyacTKa LeTu.

DIIEKTPUUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COTPOTHUBIICHUS
OJIHOPOJIHOT'O MPOBOJAHUKA OT €ro JJIUHBI U IUIOIIAJA MONEPEYHOrO CEUYCHHS.
VY 1enpHOE CONPOTUBIICHUE BENIECTBA.

[locnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOIHHUKOB.
Pacuér pa3BeTBn€HHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



Pabota snexktpuueckoro Toka. 3akon [[xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA. TerioBas MOLIHOCTb, BBbLAEIsEMas Ha
pe3ucrope.

OJC u BHYTpEeHHEE CONMPOTHUBJICHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) dJIEKTpUUECKOM 1enu. MOIHOCTh MCTOYHHUKA TOKa.
Koportkoe 3ambikanue.

KoHnzeHncarop B ienu nOCTOSHHOI'O TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIEKTPUUECKONU SHEPTHH.

Hemoncmpauuu.

N3mepeHne cuitbl TOKA U HAIIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKAa OT HANPsDKEHUs JUIsl PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCHUMOCTh COIMPOTUBICHUS MUWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

HccenenoBanne 3aBUCMMOCTH CUIIBI TOKA OT CONPOTUBIICHUS IPU MOCTOSTHHOM
HaIpsHKCHUH.

[Ipsimoe nzmepenune D1C. KopoTkoe 3aMbIkaHN€E rajlbBAHUYECKOTO 3JIEMEHTA
Y OLICHKAa BHYTPEHHETO COIPOTHUBIICHUS.

CrniocoObI coefuHeHusT UICTOUHUKOB Toka, JJ]C Garapeii.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IMOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomoul, npaKmuKym.

HccnegoBaHne CMEMIAHHOTO COEAMHEHHUS PE3UCTOPOB.

N3mepeHune ynembHOro COpoTUBIICHUS ITPOBOJIHUKOB.

HccnegoBaHne 3aBUCMMOCTHM CHJIBI TOKA OT HAaOpsDKEHUS IS JIAMIIBI
HAKaJIMBaHUS.

VYBenuueHue npejena u3MEpeHus amnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctu DJ[C raabBaHUYECKOrO 3JIEMEHTAa OT BPEMEHU
P KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IOJIOCAMU HCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCMMOCTH TTOJIE3HOW MOIIIHOCTHM MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuunwix cpeoax.

DJeKTpU4YecKass MPOBOAUMOCTb  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAA
IPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAJLUIOB OT
Temrieparypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKMU. CobctBeHHas u MpUMECHAast MIPOBOJIUMOCTD
nonynpoBogHUKOB. CBolicTBa P—N-niepexonaa. [lonynpoBoiHUKOBBIE IPUOOPHI.

DJEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS THCCOLMALIMS.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsiaa. Momuus. [1na3ma.

TexHuueckne yCTpOMCTBA M TPAKTUUECKOE MNPUMEHEHHUE: Ta3opas3psiaHbIe
JaMIIbI, DJIEKTPOHHO-Ty4YeBass TPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: ITHO/,
TpaH3UuCTOp, (OTOAMOM, CBETOAMOJ, TallbBaHWKA, paduHUpPOBaHUE MEIH,
BBIIIJIaBKA AJTFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHME TPOBOAMMOCTH METAJUIOB U TTOJTYIIPOBOJIHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, RPAKMUKYM.

Habmroienue ammekTpoimsa.

N3mepenue 3apsia OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCHUMOCTHM  COINPOTHUBIICHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3n4ecKNH NPAKTUKYM.

CnocoObl u3MepeHuss PU3NYECKUX BETUYHUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
1 U(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHWH.
OueHka rpaHul] MOrPENIHOCTEM.

IIpoBeneHrne KOCBEHHBIX HW3MEPEHUM, HCCIECAOBAHUN  3aBUCUMOCTEU
bu3nueckux BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BbIOOpP U3 PadoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
1abopaToOpHbIC padOTHI, TPAKTUKYM) ).

MexnpeaMeTHbie CBS3H.

N3ydyenne kypca ¢usuku yraoyonénHoro ypoBHs B 10  kjacce
OCYILIECTBISIETCA C YUETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTreMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3Hanua: SBICHWE, HAy4YHbIA (PakT, Tumoresa, (Qu3nyeckas BeIMYHHA, 3aKOH,



Teopusi, HaOIIOJIEHHWE, OKCIEPUMEHT, MOJICIMPOBaHUE, MOJeIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpUTEIIbHBIE TPUOOPHI, Iu(poBas JadbopaTopusi.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepOosna, ux rpadguku u cBorctsa. TpuroHomerpudeckue (QyHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKICCTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIIJIOBOC 3arps3HCHHUE OKPYKAIOIIEH Cpeibl,
yTUJIM3ausl OMOOPraHUYECKOro TOIUIMBA IS BBIPAOOTKH  «TEIUIOBON» W
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumusn: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJSIpHAs Macca, IOJIydeHHEe HaHOMAaTepHasloB, TEIUIOBBIC
CBOMCTBA TBEPMBIX TEII, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAIUIBI, DICKTPUUCCKHEC
CBOMCTBa METAJIJIOB, DJICKTPOIMTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoCTh BO31yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JABMXCHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (THPOCKON, BOAOMET W APYTHE), NBHUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
ra30pa3psIHBIC JTAMIIBI, TTOJIYTIPOBOHUKOBBIE IPUOOPHI, TAIbBAaHUKA.

11 KIIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHWTHBIX TTOJIEN. JINHUY MarHUTHOW MHAYKIIHU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSAMOIo MPOBOJHUKA, KATYIIKH U
KpyroBoro BuTka). OneIT Jpcrena.

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

MaruauTtHoe nose B Beuiectse. DeppoMarHeTuky, rnapa- u IMaMarHeTUKH.



TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCH: IMPUMEHEHUE
ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWMA  WMHOYKOMM ~ MAarHUTHOTO  MOJSA  IOJIOCOBOTO U
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

Kaprrna nuHMNA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOJIUTA.

HaOmonenue nBu>KeHuUs mydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD NENCTBUS AJIEKTPOU3MEPUTEILHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO TIOJIL IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccnenoBanue 1eMCTBUSA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomazHumnan UHOYKYUAL.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKUMM. [IOTOK BEKkTOpa MarHUTHOM
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJC wHAYKUMH B MNPOBOAHUKE, NBUXKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
T0JIE.

IIpasuio Jlenna.

NuayktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMH NOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
[I€Yb, COJICHOMU/I, 3alllUTa OT JJIEKTPU3ALNU TEJ IIPU ABMKEHUU B MAarHUTHOM I10JI€
3emiu.

Hemoncmpayuu.
Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenurie MmaruuTa B aIFOMUHUEBOM (MEIHOMN) TpyOe.

SIBrieHME CaMOMHYKIINH.

UccnepoBanue 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTHU M3MEHEHUS
CHUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OrnpeaeneHre MHAYKIIMM BUXPEBOTO MAarHUTHOTO TIOJIS.

HccnegoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJIeIH JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OMHUCAHHE.
DHepreTuuecKoe OMucaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Amvmutyna u ¢aza kosneOanuil. CBsI3b aMIUIUTYIBI KOJIEOAHUN HCXOHOM
BEJIMYUHBI C aMIUIUTYAaMU KoJieOaHu €€ CKOPOCTH U YCKOPEHHUS.

[lepron u yacrora koneOanwmii. [leprom Mambix CBOOOIHBIX KOJIeOaHUMN
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonstue o 3aryxaromux kKonedanusx. BeinyxeHHbsie konedanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aTyXxaHuss Ha BHJ PE30OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
KaudeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

Hemoncmpayuu.

3anuck K01e0aTeabHOro IBUKECHHUS.

HaOmonenne He3aBUCUMOCTH MEPHOJIa MAIIbIX KOJIEOaHHWM Ipy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnegoBanue 3aTyXamnux KojaeOaHuil U 3aBUCUMOCTH MEprOJia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue kojebaHWil Tpy3a Ha MACCHBHOM TIPY)KHMHE C LEJbIO
dbopMUpOBaHUs MPEACTABICHUN 00 HIeaTbHON MOENU MPY>KMHHOTO MasgTHUKA.

3aK0H COXpaHEHHs YHEPTUU MIPH KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHWM HUTSHOTO W TMPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB ABMKEHUS TENa B X0J1€ KOJICOaHUI Ha YyIIPYroM IO/BECE.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTY/IbI 3aTyXalOIUX KOJeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. InekmpomazHumHnuole Konebanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsizia KOHACHCATOpa C aMIUIUTYIOU CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHEHHS YHEPTUU B UJICATHHOM KOJICOATEIbHOM KOHTYDE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOICE 3HAYCHHWE CHUJIBI TOKA W HANPSOKCHUS TPU pa3audaHon (opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHHMU.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B L€ CUHYCOUJAJILHOIO MEPEMEHHOIo TOKa. PE30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepemadya u moOTpeOieHUE
3JIEKTPUYECKOU SHEPTUU.

OKOJIOTMYECKHE PHUCKH TIPU TMPOU3BOJACTBE 3JieKTposHepruu. KyneTypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpOIepeay.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbIE CHHYCOUJAIbHBIE KOJICOaHUSI.

Pe3ucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIMIT ASUCTBUS TpaHchopmaTopa.



Mopenb IMHUU IEKTPONEPEIAYUH.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJICHCATOP, KaTyIIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJH: OTpPaXEHHUE, MpeloMiIeHHe, UHTephepeHlHs u
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTephepeHus u qudpaKims.

[Ilkana 37eKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIB.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacIpOCTPaHEHHE MOMEPEUYHBIX U MPOJOJILHBIX BOJIH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne uarepdepenHinu u qudpakiny MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yNIbTpa3ByKa U €ro NIPUMEHEHUE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
Y4acTOTOM KOJI€OaHUH.

HccnenoBanue CBOWCTB DJICKTPOMAarHuTHHIX  BOJIH: OTpa)k€HUe,
peIOMIICHHE, OJSIpU3aLus, TUPPaKIus, UHTEPPEPEHLIUS.

O6HapyxeHne nHOPaKpacHOTO U YJIbTPaPUOIETOBOTO U3ITYUEHU .

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuyeHne pacrpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONIMHENHOE paclpOoCTpaHEHUE CBETa B OJHOPOJAHOM cpene. JIyu cera.
TodeuHbIil UICTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npesnomMieHusi. OTHOCUTENbHBIN MOKa3aTelb npeaomieHus. [IocToSHCTBO 4acTOThI
CBETa U COOTHOILIECHHE JJIMH BOJH MpPU TEPEXO0Ae MOHOXPOMATUYECKOIO CBETa
4yepe3 rpaHully pasena AByX ONTUYECKHUX CPel.

Xon nydeilt B mpusme. [ucnepcust cBera. CloXHBIA cocTaB O€lI0ro CBETA.
[Ber.

ITonnoe BHyTpeHHEE OoTpakeHue. lIpeaenbHbIld yroyl MOJIHOTO BHYTPEHHETO
OTPaXKEHUS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE M ONTHYECKas CHJIa TOHKOW JIMH3Bl. 3aBUCUMOCTH (DOKYCHOTO
pacCTOSHUST TOHKOU C(EepUYecKoll JUH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOTO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyIia TOHKOU JIMH3BL. Y BETUYEHUE, JABAEMOE JIMH30M.

Xoa ayya, MPOLIEAUIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpemaromias crnocoOHOCTh. [71a3 Kak onmTuyeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTHUHE OT JBYX KOTEpEHTHBIX MCTOYHHMKOB. [IpuMepsl KiaccM4ecKux
UHTEePPEPECHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[JIABHBIX ~MAaKCHUMYMOB TIpH MaJCHUM MOHOXPOMAaTHMYECKOro CBeTa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JyIa,
nepuckor, (oroanmnapar, MUKPOCKON, MPOCKIIMOHHBINA ammapar, MPOCBETJICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanue npejaoMIieHus CBETA.

HabGuroienrie moaHoro BHyTpEHHEro oTpaxkeHus. Mojenb cBeToBoIa.

HccnenoBaHnue XoJa CBETOBBIX IIYYKOB Yepe3 IIOCKONapalIeNIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Habmonenne natepdepeHium cBera.

HaOmronenne BETOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydyenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpuMeHeHue NONSIPOUIOB JJIsl U3YUEHUS MEXAaHUYECKUX HAMPSIKCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

W3MepeHune nmokasaresis MPeIoMIIEHUS CTEKIIA.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUSL OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tonydyenne n3o0pakeHus: B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BIL.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenne nudpakinu, nHTEp)EpEHITNN 1 TTOJIAPU3AINHA CBETA.

N3ydyeHue nossipusaiiuy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJICKTPHUKA.

N3yaenune naTepdhepeHiny J1a3epHOro U3TyIeHUs Ha BYX IIENSX.

HaGmonenue nucnepcum.

HaOmonenune u uccnenoBanue n1u(ppakiimoOHHOTO CIEKTPA.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON

PELIETKY.
Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.
['panunbpl  NPUMEHMMOCTHM  KJIacCMYeckor — mexaHuku.  [loctynarsl

CIIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHHU U COKPALLICHUE JJINHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C JHEPrUEr U UMITYJIbCOM PESTUBUCTCKOM YACTHUIIBI. DHEPTHUS
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHE MPOIECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHnue WMNyJIbCa MW DHEPrUM  PEIATUBUCTCKUX dYacTuil (IO
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cMemienus Buna. ['unore3a [Tnanka o kBaHTax.

@DOTOHBI. DHEPrUsl U UMITYJILC (HOTOHA.

®oroaddexr. Onwitel A. I'. CtoneroBa. 3akonbl poTodddekra. YpaBHeHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTpaKawIllyro mnoBepxHocTh). OmbiTel 1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alMuu JABUXKYIeics uvactuibl. KopmyckynsapHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Cneunduka uzmepeHuii B MUkpoMupe. COOTHOLIEHUS! HEONpeaenEHHOCTE!
I'efizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP,
dorornement, ¢GOTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHET0 GoTtodrddexTa.

HccnenoBaHne  3aBUCHUMOCTHM  CONPOTUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinuoi [nanka Ha ocHOBe uccienoBanus Gporodrdpdexra.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAIPSKEHHUS.

Tema 2. @uzuka amoma.

OneITHl IO MCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroma
Pezepdopna.

[Toctynatsl bopa. M3nydenue u norsoiieHrue (OTOHOB MPH MEPEXOJe aToMa
C OJIHOTO YPOBHS HEPTUU HA APYrOM.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopens omnbita Pesepdopna.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne nmuHelyaToro CreKTpa.

HccnenoBanne cnekTpa pa3peXEHHOI0 aTOMapHOrO BOIOPOJA U U3MEPEHHUE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio saapa. M3otomsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIN W TO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOIO pacnana. PannoakTUBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbll (hoH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledekT maccer siapa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YIIPABJISIEMOIO0 TEPMOSIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCIEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

Mertozsl perucTpaiuu 1 UCCIEA0BAaHUS JIEMEHTAPHBIX YACTHLL.

OyHAaMEHTAIbHBIE B3aUMOJICUCTBUS. bapuoOHBI, ME30HbI U JICITOHBI.
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrtangaptHod mozaenu. TémHas marepus U TEMHas
JHEPIusl.

EnnHcTBO puznyeckoil KapTUHBI MUpA.

TexHnueckrne yCTpoMCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: JO3UMETpP, KaMepa
Bunibcona, SiAEpHBIA  peakTop, TEPMOSAJEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (hOHA C UCTIOJIB30BAHUEM J1I03UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.



DU3NYCCKUH NIPAKTUKYM.

CriocoObl n3MepeHust PU3NYECKUX BEJIMUHUH C UCIOJIb30BAHUEM aHAJIOIOBBIX
1 IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTENBHBIE MOIPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEITUUHH.
O1uieHKa rpaHull MOrPEITHOCTEN.

IIpoBeneHne KOCBEHHBIX H3MEPEHUM, HCCIECIOBAaHUM  3aBUCUMOCTEN
dbuznuecknux BEIMYMH, MPOBEPKAa NPEIJIOKEHHBIX TUIMOTE3 (BBIOOP U3 PadoT,
ONMCAHHBIX B  TEMAaTHYECKUX  pazfeiax «YUYEHUYECKHH  JKCIEpPUMEHT,
nabopatopHbie pabOThI, MPAKTUKYM).

O0o0maree MOBTOPEHUE.

O06o001enue u cucTeMaTH3als Colep KaHus pasfesoB Kypca «MexaHukay,
«MornekymsipHasi Gu3MKa U TEPMOJUHAMUKA», «DNEKTpoAnHaMuKay, «Konebanus
U BOJHB, «OCHOBBI CHEUUAIBLHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
duznka», « INEMEHTH aCTPOHOMUU U aCTPODUZUKIY.

Ponb ¢u3uku M acTpOHOMHM B DKOHOMHYECKOW, TEXHOJIOTHMYECKOM,
COLIMAIbHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHUHE MHUpPA, 3HAYCHUE ONMUCATENBHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOH M  MPOTHOCTUYECKOW  (DYyHKIIMIA
(u3nuecKor TEOpUH, PoJib GU3HUECKON TEOPUH B (DOPMUPOBAHHUHM IMPEICTABICHUN
0 Qu3MUecKol KapTUHE MHUPaA, MECTO (PU3MUECKON KapTUHBI MUPA B 0OIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOLE.

MesknpeaMeTHbie CBA3H.

W3yuenne kypca ¢usuku yriayonéHHoro ypoBHs B 11 kiacce
OCYHIECTBIIIETCS C YYETOM COJIEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKH, OWOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Meoscnpeomemnvle NOHAMUA,CEA3AHHDIE C USYUEHUEM MEMOO08 HAYUHO20
no3HanuA: SBJICHUE, HAy4HbIH (aKT, TUIOTE3a, (U3MYecKas BETMYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, SKCIEPUMEHT, MOJACIUPOBAHHE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEpUTEIbHBIE MPUOOPHI, U(poBas JadbopaTopus.

Mamemamuka: DpPEUICHUE CUCTEMBl YypaBHEHUU. TPUTOHOMETPUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE
TOXKIECTBO. BEKTOPBI M MX MPOEKLUHHM HA OCHU KOOPIMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHble 37eMeHTapHBIX (QyHKUUA. [Ipu3Haku nogoOus TPEyroJIbHUKOB,
OIpeieIeHHE MIIOUIaIU IIIOCKUX GUryp u o0béma Tel.

buonocus: >nektpuueckue sBIEHUS B JKUBOM MpPUPOJE, KoJieOaTelbHbIE
JBIKEHUS B JKMBOM NIPUPOJE, SKOJOTMYECKHE PHUCKH TpPU IPOU3BOJCTBE
AJIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYKAIOIIEHM  Cpelsbl,
yJIbTPa3ByKOBasl JUAarHOCTUKa B MEIUIMHE, ONTUYECKUE SBJIICHUS B >KUBOU
IIPUPOLE.



Xumusn: CTpOCHHE aTOMOB M MOJICKYJI, KPUCTAJUTMYECKAsi CTPYKTYpa TBEPIBIX
TEX, MEXaHU3Mbl O0Opa30BaHUSI KPUCTALUIMYECKON PEMIETKU, CIEKTPATbHbIN
aHams.

T'eozpapua: wmarHuTHBIE TOJMIOCA 3€MJIM, 3aJ€KA MArHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, celicMorpad.

Texnonozua: nUpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
aNeKTpoABUTaTeNb SIkoOU, TeHepaTop MEPEMEHHOTO TOKA, WHAYKIIMOHHAs TIeYb,
JVHUH 3JIEKTpoIiepeaad, dJICKTPOABUTATEb, pajap, paauoNPUEMHNK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meuyb, ynIbTpa3ByKOBas JAHMArHOCTUKA B TEXHUKE,
IIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHas Oarapesi, CIyTHHUKOBBIC
NpUEMHUKH, SAEpPHAs DSHEPreTMKa W JKOJOTMYECKHE acCleKThl €€ pa3BUTHS.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mpeamera «Duszukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3MIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBa, PACHUIMPEHHE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJIbHON IEATEIIBHOCTH, B TOM YMCJIE B YACTH:

IrPaXKAAHCKOr0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOT O WJEHa POCCUNUCKOTO O0IIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTBH BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATb C  COUHUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH POCCUICKOM IpaKJaHCK O UJEHTUYHOCTH,
MIaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, ITUUECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHMBATh CUTYALMIO U MPUHUMAaTh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHHE JIMYHOI'O BKJIaJ]a B TOCTPOEHUE YCTOMYMBOr0O OYIyIIETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e OCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAsA OCTETUKY HAy4YHOIO
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HaYyKeE.

TPYAOBOIr0 BOCIIMTAHUS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJie CBA3AHHBIM C (QU3MKOW W TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peam30BbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B
o0yacTu PU3MKHU HA MPOTSHKECHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(hOpPMUPOBAHHOCTh AKOJIOTMYECKOW KYJIbTYpbI, OCO3HAHHUE TJI00ATBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE ONBITA JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 10 (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS] (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbBIC YUeOHbIC 1eHCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKECHUS,

BBIABJIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYHsT B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTEpUAJIBbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIEISIM, OLIEHUBATh PUCKH NOCIIEICTBUM AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBBIMHU TOHSATUSMUA U METOJaMU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
NESATEIbHOCTH B 00JaCTH (DU3MKH, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZIepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHMUS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHUCJIE MPH CO3/IaHUU Y4€OHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIE CBA3M U aKTyalIU3HpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3MPOBATh IIOJIyUEHHBIE B XOJ€ PELIEHUS 3aJaud pPe3yJbTarsbl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, TPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTHh 3HAHMS 10 (U3HKE B MPAKTHUECKYIO O0JIaCTh
KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIUE aIbTEPHATUBHBIE PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJaJIeTh HABbIKAMHU TONy4yeHHUs MHGOpManuu (PU3HUECKOTO COAEpHKaHUS
U3 UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYILECTBIATH IOUCK,
aHaliu3, CHUCTEMAaTH3alMI0 M HHTEPIPETAlUI0 MH(POpPMAIMKU Pa3IdYHbIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJIb30BaTh CpeACTBA HWH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKA O€30MACHOCTH, TUTHEHBI, PECypcoCcOEpexeHusi, MPaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COAEPXAHUS B pa3IMUHBIX (hopmaTax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIU3ALIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIEHHEe Ha Yypokax GU3MKK UM BO BHEYPOUHOMU
NEATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJMBUTYaIbHON pabOoThI;

BbIOMpAaTh TEMATHUKy M METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
NEeUCTBUH, pacpeiessITh POJid ¢ yU€TOM MHEHHI Yy4aCTHHKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa U KAXKJOrO0 y4aCTHHMKA KOMAaH/bI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJIEH C IO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpaxkeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ [MO3HABATENIbHYIO  JESATEIbHOCTh B
o0nmactT (U3MKKM W aACTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJTbHO COCTaBIIATH TUIAH PEIICHUs] PaCUETHBIX U KA4ECTBEHHBIX
3a7a4, IJIaH BBIMOJHEHUS MPAKTHYECKOW paOOTHI C YYETOM WMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUN;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacliupsTh ~ paMKH  y4eOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JiefaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (POPMUPOBAHHUIO U TMPOSBICHHUIO JPYAUIMH B 00JIACTH
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BIIQJICTh HAaBBIKAMU T[O3HABaTEJbHOW pe(dIeKCuu Kak OCO3HaHMS
COBEPIIAEMbBIX JICMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedIIGKCUU JJI1 OIEHKH CHUTYyalluHM, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OIICHHWBATh PUCKU M CBOCBPEMEHHO NMPUHUMATHh PEHICHUS IO UX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MpPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI W APTyMEHTHl JIPYTMX NpPU aHAIN3€ pPe3YJIbTaTOB
JIESITCILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIMIHOKHU.

B mporecce mocTukeHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI T10
dbuzuke g ypOBHS cCpeAHero oOmiero oOpa3oBaHUA y OOyYaroluxcs

COBEPIIEHCTBYETCS AMOITMOHATILHBIH WHTEJIEKT, IpeIoaratmum
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWA,  BKJIOYAIONIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBICHUS Pa3BUTHS COOCTBCHHOU
HMOITMOHATILHOM Cepbl, OBITH YBEPEHHBIM B ce0e€;

CaMOpETyJIUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIMOCOOHOCTH aJanTHPOBATHCA K
OMOITMOHAIILHBIM W3MEHEHUSM W TPOSIBISITh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICIN
U yCIIeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHE JIEUCTBOBATH, UCXOS U3
CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh IMOHWUMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO U CONEPESIKUBAHUIO;

COIIMATTLHBIX ~ HABBIKOB, BKJIIOYAIOIINX CHOCOOHOCTh  BBICTPAWBATH
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOHGIUKTHI.

[TPEJAMETHBIE PE3YJIbTATEHI



K xouiny oOyuenust B 10 knacce mpelMETHbIE Pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

MOHUMATh POJib  (PUBMKK B  HKOHOMHUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMATILHOM M ATUYEeCKOM cdepax AesaTenbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTHOCTUYECKOW  (QYHKIUN  (U3UYECKOM TEOpUM —  MEXaHHKH,
MOJICKYJISIPHOM (DM3UKH M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(dbopMUpOBAHUY TIPEICTABIICHUN 0 (U3MUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIIECCOB  (SIBJICHWH): WHEpIHAIbHAS CHCTeMa OTCYETa, aOCOOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCOMOTHO yrpyras jaedopMmanus, aOCOIIOTHO
yIpyroe u abCOMOTHO HEYMPYTroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KPUCTAIUIMUECKOr0) Tela, UleabHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

paznuyaTh yCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PU3HMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBACHITH MEXAHMYECKHE IIPOLECChl U  SBIICHUS,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OPMYJbl KHHEMAaTHKA PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpasoBaHus ['amuiest aii CKOPOCTH W TEPEMEIICHHS,
3akOHbl HpBIOTOHA, TIPUHUKUN  OTHOCUTEIBHOCTHM [ amuies, 3aKOH
BCEMUPHOT'O TATOTEHUS, 3aKOHbl COXPAHEHUS MUMITYJIbCca U MEXaHUYECKOU
SHEPrUH, CBSI3b PabOThl CWJIbI C M3MEHEHHWEM MEXaHWYECKOW SHEpruu,
YCJIOBUS paBHOBECHUsS TBEPAOro Teja), MOpU HTOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anuies, BTOporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS UMIYJIbCa U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHOoBHble TmonoxkeHuss MKT u 3akoHBl MOJEKYISIpHOH (QU3HKH U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW SHEPrued TEIUIOBOrO ABMIKEHUS M KOHLIEHTpPAUHMEH €ro
MOJIEKYJI, CBA3b TEMIIEPAaTyphl BEIIECTBA CO CPEOHEW KUHETHUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABIICHUS HUICAIHHOTO
raza C KOHUEHTpAIMEd MOJEKYJI M €ro TEMIIEpaTypor, YpaBHEHUE
Menneneesa—Kmaneiipona, mnepBbld 3aKOH TEPMOAWHAMUKHU, 3aKOH



COXpaHEHHUs! PHEPruu B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIHOIb30BaTh
MaTeMaTu4YecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH KyioHa, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
MOJIEH, MPU ATOM YKa3blBas YCIOBUS NMpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILUEHMS: 3aKOHbI OMa Juid ydacTka
UenyM YU JUIA 3aMKHYTOM DSJIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

OINHUCHIBaTh (DU3MUYECKHUE MPOIECChl U SIBICHUSA, HCMONb3ySd BEIUUYHHBL:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJ€HUE, [OTEHUUAIbHAs JHEPrusi, KUHETUYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YOPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJCHCTBUSA Tela ¢ 3eMiI€id BONM3M €€ TMOBEPXHOCTH,
HEprust ynpyroil nedopManuu MOPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusi WUICabHOTO OJHOATOMHOIO rasza, paldoTa uAeaJbHOro Trasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JIBUTATEIISA; AJIEKTPUUECKOE I10JI€, HANPSKEHHOCTD JIEKTPUYECKOrO IOJS,
HanpspDKEHHOCTh  MOJIE  TOYEYHOI'O 3apsA/a WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN »3JEKTPOCTATHYECKOrO MO,
pa3HOCTh  IMOTEHUMAJOB, JJIEKTPOABWXKYIAs CWIa, CHIa  TOKa,
HaIllpsDKEHUE, MOIIMHOCTh TOKA, JJIEKTPUYECKas €EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, CONPOTUBIEHUE YYacTKa LENH C IOCJIEI0BATEIbHBIM H
NapajlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOr0 MOJIs
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOEHHOCTHM  TPOTEKaHWs  (PU3UYECKUX  SBIICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBHJKCHHE 4YacTHI] BEIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlUs, IIJIaBICHUE U KPUCTAILTU3allHs, HAllPaBJICHHOCTh
TEIUIONEPEAAUH, IEKTPU3ALUS TEJ, SKBUIIOTEHIUAIBHOCTD ITOBEPXHOCTH
3apsKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJJHOW (PM3NYECKON BEIHUYUHBI OT
Ipyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DUKCUPOBATH pPE3yNbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHAE TIpadUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeaTh BBIBOJIbI IO pe3ybTaTaM
WCCIIEI0BaHNS;

MPOBOAUTh KOCBEHHBIE H3MEPEHUsSI (U3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIIM3UPOBATh
MOJIYUCHHbIE PE3YNbTAaThl U JENaTh BBIBOJ O CTATyce MPEAJIOKEHHOU
TUIOTE3bI;

coOJIr01aTh MpaBujia O€30MacHOr0 TpyAa MpHU MPOBEACHUU HCCIICIOBAHUIM
B paMKax y4yeOHOro OJKCIHEpMMEHTa, MpPaKTHKymMa ©  ydeOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemarb pacdy€THBIC 3a4a4v C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOpD (pU3MUYECKOW MOJENH, OTBEUarIeld TpeOOBaHMWIM  3amadw,
OpUMEHATh  (POPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTM U  IOCTYJaThl
¢u3nyecKkux TEOpPUM NpU HCIOIb30BAHMM MAaTEMAaTUYECKUX METOJ 0B
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
AHAIN3UPOBATh PE3YJIBTATBl M KOPPEKTUPOBATH METOABI PELICHHS C
Y4€TOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3esioB Kypca (pU3MKH, a TaKKe MHTETpalluy 3HAHUN U3 IPYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIECHUI ¢ OMOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3MYecKue SBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS [ OOBSICHEHHS OCHOBHBIX
MPUHLIUTIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MTPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATH U OLIEHUBATh MOCJIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
IPUPOJOIIOJIB30BAHUH, @ TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHHM
HAYKM W TEXHOJIOTMM ISl JaJbHEHMIIEro pa3BUTHUS YEIIOBEUYECKOIrO
00I1IeCTBa;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAaIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TPEAbABICHUA Yy4yeOHOW W
HayYHO-TIOMYJISIPHOM MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUN
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBAaTh  MOJY4aeMylo  HMH(OpPMALMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaJiM3a UCTOYHHKA UH(POpMAIIHH;

MPOSIBIISATH OpraHu3alMOHHbIE u MO3HABATEIIbHbBIE YMEHUS
CaMOCTOATENILHOTO  IPUOOpPETEeHUs] HOBBIX 3HAHUM B  Mpolecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEIbCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, PAHOHAIBHO PacHpeiensaTh AesTEIbHOCTD
B HECTAHJAPTHBIX CUTYyallUsX, aJl€KBaTHO OLEHUBATh BKJIAJ KaXI0ro W3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI;

MPOSBIISATh MOTUBALIMIO K OyAylieil NpoeCCHOHAIBHON AESITEIbHOCTH 1O
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOT O IPOPHIIS.

K konny obOyuenuss BIIl Knacce mnpeaMETHbIE pe3yibTaTbl Ha YIIyOJEHHOM
YPOBHE JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAIBHOM M 3THYeCKOor cdepax NesTeIbHOCTU YE€lIO0BEKa, POIb U MECTO
(GU3MKM B COBPEMEHHOW HAy4HOW KapTHUHE MHUpA, POJb ACTPOHOMHUHU B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM PA3BUTHH, 3HAYEHUE ONMUCATEIbHOW, CUCTEMATU3UPYIOLICH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKIMI (DU3MUECKONl Teopuu —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb (usnueckoll Teopuu B (HOPMUPOBAHUU IPEICTABICHUN O
¢busnyeckoil KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJIHOE
MarHMTHOE I0JI, TAPMOHUYECKUE KOJeOaHusl, MaTeMaTUYECKUN MasiTHUK,
WJCATbHBINA TMPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKas JIMH3a, MOJIEJIe aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIM CBETA;

pa3nuyaTth ycnoBHs (TpaHHIlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHMUS,
UCIIOJIb3Ys OCHOBHBIE TIOJIOKEHUSI W 3aKOHBI JJEKTPOJAMHAMHUKHA H
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsnaa, cuna Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUWMH, TmpaBuino  Jlenma, cBsa3p  OJIC
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
U3MEHEHUS  CWJBl  TOKa,  IIOCTYJaTbl  CIIEHMAIBHOM  TEOpUH
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIC MPOLIECCHI U SIBJICHUS, UCTIONb3Ys
MOJIOKEHHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHAa s
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEN W DHEPrUU B SIEPHBIX PEAKIMAX, 3aKOH
PaAOaKTUBHOTO pacnazia);

ONMUCHIBATh (DU3UYECKUE MPOLECCHl U SBICHUS, UCIOIb3YS BEIUYUHBI:
HaNpsLDKEHHOCTD 3JIEKTPUYECKOrO MO, MOTEHIMA 3JEKTPOCTaTUYECKOIO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MarHuTHOIO IIOJII, MarHUTHBIA IOTOK, CWia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAA CUJa CAMOMHIAYKUWHU, 3HEPrusi MAarHUTHOTO IOJIA
IIPOBOJAHMKA C TOKOM, PEISTUBUCTCKUI HMIIYJIbC, IIOJIHAs DSHEPIus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MaccOBO€ YHCJIO U 3apsl SApa, SHEPTUs CBSI3U SA1pa;

OOBSICHATH  OCOOCHHOCTHM  TPOTECKaHUS  (PU3WYECKUX  SIBJICHUIA:
ANIEKTPOMArHUTHas: MHYKIUs, CAMOUHIYKIMS, PE30HAHC, HHTEpPepeHIUs
BOJIH, Ju(pakiusi, JIUCOEpcusi, TOJHOE BHYTPEHHEE OTpaKEeHUE,
dbotoanexktpuueckuii 3¢dext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue saep, (PU3NYecKUue MPHUHIUIBI CIIEKTPATbHOTO
aHanmu3a u paboTHI Jla3epa;

OINpEAeNATh HAMpaBICHHE WHIYKIUKA MarHUTHOIO TOJS MPOBOJHHKA C
TOKOM, CUJIbI AMriepa 1 cuiibl JIopeHa;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJioM, TOHKOW JIMH30M,
Y PACCUUTHIBATh €r0 XapaKTEPUCTUKHU;

MPUMEHATH OCHOBOIIOJArallie ACTPOHOMHYECKUE MOHATHS, TEOPUU U
3aKOHBl JJI1 aHajuu3a W OOBSICHEHHA (U3NYECKUX IPOLIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CUCTEMAax, B MEXKIaJaKTHUECKOU
cpelie; NBMKEHUS HEOSCHBIX TeJ, BOJIIOIUH 3BE3T U BeeneHHoil;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MpPU OSTOM KOHCTPYHMPOBAThH
YCTaHOBKY, (DUKCHpOBaThb pe3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTHU



¢u3nyecKkux BEIWYUH B BHUJAE TpaQUKOB C YYETOM aOCOIHOTHBIX
NOTPEIIHOCTE  W3MEpPEHWM, JelaTh  BBIBOABI [0  pe3yJibTaraM
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIMYUH, MPU 3TOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIYYCHHBIE PE3YNbTAThl M JENIaTh BBIBOJ O CTATyCe MPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METO/IbI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
MCCIEN0BATENBCKOM M IPOEKTHOM JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPAaTOPHOI0 000PY1OBAaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nuecKol MOJENbI0: Ha OCHOBAaHMM aHajiW3a YCIOBUS BbIOMpATh
¢usnyeckue MoOJENM, OTBEYaloIlue TpeOOBaHUSAM 3a/ay, MPUMEHAThH
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUH
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACUETHl HA OCHOBAHUM UMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH
pPE3YJIBTATHl U KOPPEKTUPOBATH METOJBI PEIIECHUS C YYETOM MOJYUYEHHBIX
pE3YJIbTATOB;

peliath KadyeCTBEHHbIC 3alaud, TpeOyrollue NpPUMEHEHUS 3HAHWM U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LEMOYKY pacCyKJIE€HUI ¢ OMOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIIOJb30BaTh TEOPETUYECKUE 3HAHMUS [l OOBSICHEHHS OCHOBHBIX
NPUHILIUTIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIEIO
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATH U OLIEHUBATh MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
NESATENIbHOCTH 4YeJIOBeKa, CBSI3aHHOW ¢ (PM3MYECKUMHU MpOIeccamH, ¢
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABIECHUN O PALIMOHATIBLHOM
MPUPOAOIOJIB30BAHUHU, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JTOCTHKEHHM



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHATh pPa3IUYHbIe CIOCOOBI PadoThl ¢ MHpOpMaUUen (PU3NUECKOTrO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-IOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALlUN
uH(pOpMAIMU, TOMYyYEeHHOW W3 pPa3IMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh  MOJy4aeMylo  HH(OpPMAalLMIO UM OUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

POSIBIIATH OpraHu3alOHHBIC u MO3HaBaTe/IbHbIC YMEHUS
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITTOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJeKBaTHO OIEHUBATh BKJAJ KaXJOTO M3
YYaCTHUKOB TPYIIIBI B pEIICHUE pacCMaTpUBAEMON MPOOIIEMBI;

MPOSBIISATH MOTUBALMIO K OyAylieil NpoeCCHOHAIbHON AESITEIbHOCTH MO
CHEUUATBHOCTAM (U3BUKO-TEeXHUYECKOTO npoduIs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHnoBaHue pa3iesioB H TeM (undposbie)
Konrtpoasbnbie | IlpakTuyecku
n/n NporpaMmsl Bcero o0pa3oBaTe/bHbIE
padoThl e padoThl
pecypchbl
Pazgen 1.HAYUHBIN METO/I TIO3HAHUS TIPUPOIbI
11 Hay4Hblil MeTOX TO3HAHMS IPUPOJBI 6
Wroro no pazgeny 6
Paznea 2.MEXAHUKA
2.1 Kunemartunka 10 1
2.2 JnHamuka 10
2.3 CraTuka TBEpIOro Tena 5 1
24 3aKOHBI COXPAaHEHHUS B MEXaHHUKE 10 1
Wtoro no pazgeny 35
Paznen 3.MOJIEKYJISIPHAA ®U3UKA U TEPMOJMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOH Teopun 15 1
3.2 Tepmoauuamuka.TeroBpie MalIMHBI 20 1
33 ArperatHble cocTosiHus BelecTBa. dPazoBble 14 1
Hepexobl
Hroro no pasaeny 49
Paznen 4.9JIEKTPOJJUHAMUKA
4.1 DNeKTpUYECKOe MoJe 24 1




4.2 IToCTOSIHHBIN AIEKTPUYECKUN TOK 24
4.3 Toku B pa3aMuHBIX cpeax 6
Hroro no pazneny 54
Paznen 5.@M3NYECKUA TPAKTUKYM
5.1 Pu3nyecKuii MpakKTUKYyM 16 16
Hroro no pazneny 16
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 170 16




11 KVIACC

KosimyecTBo yacoB eKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne n/nt P Kontpoabnbie | IlpakTuueckue (ucbp )
NporpamMmsl Bcero o0pa3oBaTeibHbIEe
padoThI padoThI
pecypcsl
Paznen 1.9JIEKTPOJAUHAMUKA
11 MarnuTHoOE€ 1osne 14
1.2 DneKTpOMarHuTHAs WHITYKIIHS 13 1
Hroro no pazneny 27
Pa3nea 2.KOJIEBAHUS U BOJIHbBI
2.1 MexaHnndeckue KoueOaHus 10
2.2 DneKTpOMarHuTHbIe KojaeOaHus 16
53 MexaHHYeCKHEe U DIIEKTPOMarHUTHBIC 11 1
BOJTHBI
24 Orntuka 28 1
Hroro no pazgeny 65
Pazgen 3.0CHOBBI CHEIIMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 Ocnosst CTO 5 1
Hroro no pazneny )
Pasnen 4 KBAHTOBASI ®U3UKA
4.1 KopnyckyiisipHO-BOJIHOBOH 1yanu3M 17
4.2 ®duzuka aToma
4.3 ®u3nKa aTOMHOTIO sJipa 1 3JIEMEHTapHBIX




qacCTHul

Hroro no pasneny 31
Paznen 6.OU3NYECKHUN ITPAKTUKYM
6.1 ®u3nyecKkuil MPakKTUKYM 16 16
Wroro no pazneny 16
Paznen 7.0bOBLIAIOIIEE IOBTOPEHUE
Cucrematnzanuus U o0o01IeHne
71 IPEAMETHOTO COJEP)KAHUS U OIBITA 15
' NesITeIbHOCTH, TIPUOOPETEHHOTO ITPU
n3ydeHuu Kypea ¢pusuku 10 — 11 xnaccon
Hroro no pazneny 15
PezepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos
Ne n/m Tema ypoka
Bcero
HAYYHBIA METO/] TIO3HAHUSA IIPUPO/IBI (64)
1 ®dusuka — pyHIaMeHTaIbHas HayKa O IIPUPOJIE 1
2 HayuHblii MeTO MO3HAHUS U METO/IbI UCCIeNOBaHUS (U3NIECKUX SBICHHMA 1
3 DKCIIEpUMEHT U TEOpHs B Mpoliecce Mo3HaHus npupoasl. HabmoaeHne u skcnepuMeHT B pu3nKe 1
4 CriocoObl u3MepeHust PU3NIECKUX BEITUINH 1
5 AOCOIIOTHAS ¥ OTHOCUTEIbHAS TIOTPEITHOCTH U3MEPEHUIH (PU3NYECKUX BEITUYNH 1
6 MonenupoBanue B pusuke. Poiab 1 Mecto pusuku B GOpMUPOBAHUN COBPEMEHHON Hay4HOM 1
KapTUHBI MUPA, B IPAKTHYECKON JeATETLHOCTH JIFOICH
MEXAHHUKA (354)
5 Mexanuueckoe apmxkenue. Cucrema orcuera. OTHOCHUTENIFHOCTh MEXAaHUYECKOTO IBUKEHUSI. 1
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
8 Pannyc-BeKTOp MaTepHalbHOM TOYKH, €r0 MPOEKLUK HAa OCH KOOpAUHAT. Tpaekropus. 1
ITepemenienune. Ckopocts. X mpoeKuu Ha OCH KOOPAUHAT
9 PaBHOMepHOE npsiMonnHeitHOe ABMkeHue. [ paduieckoe onrMcanne paBHOMEPHOT O 1
IPSIMOJIMHEUHOTO JIBUKEHUS
10 CrnoxxeHue rnepeMenieHuil u ckopocrteid. Pemenue 3amnau 1
11 HepaBHomepHoe iBukeHre. MrHOBEHHAsI CKOPOCTh. Y ckopeHue. [IpsiMonrHeliHoe IBUXKEHUE C 1
MOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanre MPSIMOIMHEHHOTO IBIXKEHUS C TIOCTOSTHHBIM YCKOPEHUEM 1




CBoOoHOE nIafieHre. Y CKOPEHHE CBOOOIHOIO MMaIeHUs. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH,

13 YCKOpPEHHS OT BPEMEHHU U UX TpaduKu .
14 JIBuxkeHue Tena, OpoLIeHHOr 0 O/ YoM K TOPU30HTY 1
15 KpusonuneitHoe nBrkeHUE. J[BUKEHHE IO OKPYKHOCTH. YTJI0Bas U JIMHENHas CKOpocTh. [lepron 1
u yacrora. LleHTpocTpeMuTENbHOE U TOJIHOE YCKOPEHHE
16 Koumponvuas paboma no meme "Kunemamuxa" 1
17 IIepsbiif 3akoH HeroToHA. MHEeprnanbHble cUCTEMBI OTCUETA. [IpMHIUIT OTHOCUTEIBHOCTH 1
lanunes. HennepunanbHble CHCTEMBI OTCUETA
18 Cuina. PaBHogelicTByomas cuiia. Bropoii 3akon Herotrona. Macca 1
19 B3anmopeiicteue Ten. Tpernii 3akoH HeroToHa 1
20 [Ipunnun cyneprno3unuu cuil. Penienue 3ana4 Ha npuMeHeHne 3aKkoH0B HproToHa 1
21 3aKOH BCEMUPHOIO TATOTEHUSI. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON U UHEPTHOM MacChl 1
22 Cuia TSOKECTH U YCKOpEHUE CBOOOTHOTO TaJCHUS 1
23 JIBr>xkeHre HeOSCHBIX TNl M UX UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas kocMuueckast CKOpOCTb. 1
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
o5 Cuna tpenus. [Ipupona u BUAbI CHII TpeHUs. J|BHKEHHE B )KUJIKOCTU U Ta3e ¢ y4ETOM CHIIBI 1
COIPOTHUBJICHUS CPEJIbI
26 JaBnenue. I'mapocratuueckoe napienue. Cuna Apxumena 1
27 AbcomoTHO TBepaoe Teno. [loctynaTenbHoe U BpalaTelibHOE ABUKEHUE TBEPAOrO Tela 1
28 MoOMEHT CHIIbl OTHOCUTENIBHO OCH BpaleHus. [1nedo cumbl 1
99 CrnoxeHue cuil, TPUJIOKEHHBIX K TBepAOMY Tey. LleHTp Tsbkectu Tena. Y clIoBUsI paBHOBECHUS 1
TBEpAOro Tenaa. Bunpl paBHOBeCcHs
30 Pemenue 3anau 1
31 Koumponvnaa paboma no meme "/[unamuxa. Cmamuxa meepooco meaa" 1
39 Nmmynbc MaTepralibHOM TOYKH, CHCTEMBI MaTePHATBHBIX ToueK. LIeHTp Macc cucTemsr 1

MaT€puaJIbHbIX TOYCK. TeopeMa O JIBMKCHUHU L EHTpPA MaccC




NmMnynbe cuiibl M1 ©13MEHEHUE UMITYJIbCca TeNa. 3aKOH COXpaHeHUs uMIlyjbca. PeakTuBHOE

33 1
JBUKECHHE
34 MoMeHT umnyJiibca MaTepraibHoil Touku. [IpencraBienue o coxpaHeHHH MOMEHTa UMITYJIbCca B 1
HEHTPATBHBIX TOJISIX
35 Pemenue 3agau 1
36 PaboTa cuiel Ha MaJloM U Ha KOHEYHOM IepeMelnieHnu. ['paguueckoe npeacraBieHne padboThl 1
cuJbl. MOIIHOCTh CHJIBI
37 Kunernueckas sneprus. Teopema 06 ©3MEHEHUHM KMHETUYECKOW SHEPIruu MaTepUalbHON TOUKU 1
38 [TorenuumanbHbIe U HEMOTEHLMAIbHBIE CHIIbL. [loTeHInanpHas SHeprus. 1
39 3aKOH COXpaHEHUSI MEXaHUYECKOI SHEPrUH 1
40 Ynpyrue 1 Heynpyrue CTOJIKHOBEHUS. 1
41 Kommponvnas paboma no meme "3axonwvt coxpanenus é mexamuxe" 1
MOJIEKVYJISIPHAS ®U3UKA U TEPMOJUNHAMMUKA (494)
PasButne npencrasienuii o npupoae Teniaotel. OcHoBHEIE nmonoxeruss MKT. Tuddysus. 1
42 BbpoyHoBcko€e nBUKEHNE
43 Crtpoenue razo00pasHbIX, KUIKUX U TBEPABIX TeJ. XapaKTep IBUKEHUS U B3aUMOJICHCTBUS 1
YacTHIl BellecTBa
44 Macca u pa3mepsl MoJieky1 (atomoB). KonnuectBo Bemectsa. [locrosinaast ABoraipo 1
45 Temneparypa. TermmoBoe paBHoBecue. [llkana [enscus 1
46 Pemrenue 3amau 1
47 Wneanpyeiii ras. 'a3oBEIe 3aKOHBI 1
48 VYpaBuenune Menaeneea-Knaneiipona. Pemenne 3amau 1
49 AbcomoTHas Temneparypa. 3akon JlaiproHa 1
50 N3ormporieccrl B ne€aabHOM ra3e ¢ moCTOSSHHBIM KOJIMYECTBOM BeIlleCTBa 1




o1 I'paduueckoe npeacraBiIeHne U30MPOLIECCOB: U30TEPMA, H30X0Pa, U300apa

52 OcnoBHoe ypaBHenue MKT

53 Pemenue 3agau

54 CBs13b a0COTIOTHOM TEMITEpaTypbl TEPMOJIUHAMHYECKON CHCTEMBI CO CPEAHEN KMHETUY eCKON
SHEpruel NOoCTYNaTeNbHOI0 TEMIOBOIO IBUKEHUS €€ YaCTHUIL

55 O6o00mmenue u cucremaTuzanus 3Hanui mo teme "OcnoBst MKT"

56 Konmponvnas paboma no meme "Ocnosvt MKT"
TepmonnHamuueckas cucreMa. 3ajgaHue BHEIIHUX ycyioBul aist T/ cucremsl. Buemnue u

57 BHyTpeHHME mapaMmerpsl. [lapamerpel T/] cuctemsel kak cpeHe 3HAYCHUS BEJIWYHH,
ONMCBIBAKOLINX €€ HA MUKPOCKOIIMYECKOM YPOBHE

58 Hynesoe Hauano tepmoanHamuku. CaMonpon3BoibHas penakcanns T/ cucTemMbl K TENI0BOMY
PaBHOBECHIO

59 Mogenb uaeanbHOro raza B TepMOJUHAMUKE. Y CIIOBUS TPUMEHUMOCTHU 3TOU MOJIENH

60 VYpaBuenue MenneneeBa-Knanelipona u BelpakeHHe ISl BHYTPEHHEH SHEpruu

61 BripaxkeHue 11t BHyTpEHHEN SHEPrUM OJHOATOMHOIO UJI€aJIbHOT 0 ra3a. KBasucratuueckue u
HECTaTUYECKUE ITPOLIECCHI

62 DOnemeHTapHas paboTa B TepMoIuHaMuKke. Beranciaenue paboTsl o rpaduky npoiecca Ha pV-
quarpaMMe

63 Tennonepenaya kak crnocod u3mMeHeHus BHyTpeHHel sHepruu T/ cucteMbl 6e3 coBepleHus
paboThI

64 KonBekuusi, TEMI0NPOBOIHOCTb, U3ITy4EHUE

65 KomuuectBo tennotsl. TemnoéMkocTs Tena. Y aeiapHas U MOJIIpHAs TEINIOEMKOCTHU BELIECTBA.
VY nenpHas TEIIOTAa CrOPaHUs TOILUIMBA

66 Pacuér koaMuecTBa TEMJIOTHI IPHU TEIJIONepeaue

67 [TonsTre 06 aguadaTHOM Tporecce. [1epBhIi 3aKOH TEPMOAMHAMUKH

68 KomnuecTtBo TeninoTsl U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHeil sneprun T/] cuctemsl




BTopoii 3aKkoH TepMOIMHAMUKH JIJI1 PABHOBECHBIX M HEPABHOBECHBIX IMpoiieccoB. HeoOpatumocTh

69 HPUPOIHBIX MPOLIECCOB 1
70 [Tpunnmne! nevictBus TenaoBbix MammH. KITJ] 1
71 MaxkcumansHoe 3Hauenue KII1/I. [{ukn Kapuo 1
72 Pemenune 3amau 1
73 DKONOruuecKre aceKThl HCI0JIb30BaHUS TEIUIOBBIX ABUrateneil. TernnoBoe 3arps3HeHne 1
OKpY’KaIOIIEH CpeIbl
74 Pemenue 3amay 1
75 O60061eHne U cucremaTu3anus 3Hanui no reme "Tepmonnnamuka. TenaoBbie MamInHbL" 1
76 Konmponvnas paboma no meme "Tepmoounamuka. Tennosvie mawunwvt"” 1
77 ITapoobpa3oBanue u KoHAeHcalys. MicnapeHue u kuieHue. Y aelpHasi TeoTa napoodpa3oBaHus 1
Hacplinennsle 1 HeHachlleHHBIEe napbl. KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U J1aBJICHUS
78 HACBIIIEHHOT0 TTapa OT TEMIIepaTyPbl, KX HE3aBUCUMOCTh OT 00bEMA HACHIIIIEHHOTO Tapa. 1
3aBUCHUMOCTb TEMIIEPATYPHI KUTIEHUS OT 1aBJIEHUS B )KUJKOCTH
79 BnaxxHocTs Bo3nyxa. AOCONMIOTHASI U OTHOCUTENbHASI BIAXXHOCTh 1
80 Pemenue 3anau 1
81 Teépnoe teno. Kpucrammueckue u amoppHbIe Teaa. AHU30TPOIUS CBOWCTB KPUCTAJIOB 1
82 [InaBneHue u KpucTaUIM3aLus. Y aenbHas TemioTa miasneHus. Cyonumanus 1
83 Hedopmarnuu tBEpnoro Tena. Pacrsokenue u cxatue. Casur. Moayins FOnra. [Ipenen ynpyrux 1
nedopmaruii
84 TennoBoe pacimpenue >xUIKOCTeN U TBEPABIX TeJI. AHIAPMOHM3M TEIJIOBBIX KOJIE0aHUM YacTUI] 1
BELIECTBA
85 [IpeoOpa3zoBanue s3HEprun B Ga3oBbIX MEPExX01ax 1
86 VYpaBHeHue TernoBoro dagaHca 1
87 Pemenue 3agau 1
88 [ToBepxHOCTHOE HaTskeHHE. KanusuispHble siBiaeHus. J[aBieHue Mo KCKpUBIEHHOM 1




MMOBEPXHOCTHIO Kujakoctu. @opmyna Jlamnaca

O6o0011eHre U cucTemMaTU3alus 3HaHU# 1o TeMe "ArperaTHble cocTosiHUS BeriecTBa. da3oBble

89 " 1
TIePEXOIbI
90 Koumponvnas paboma no meme "Aepecamuvie cocmosanus eewecmea. Pazosvie nepexoowvt” 1
IJIEKTPOAUHAMMUKA (544)
DnexTpusanus Tel U e€ MPOosSBICHUS. DIEeKTPHUECKUi 3apsi. J(Ba BUIa dIEKTPUIECKUX 3aPSI0B. 1
91 [TpoBOAHUKH, AUDJIEKTPUKHU U MOTYIPOBOAHUKI
92 DneMeHTapHbIN dEeKTPUUECKUid 3apsf. 3aKOH COXpaHEHHsI SJIEKTPUUECKOro 3apsiia 1
93 B3aumogeiictBue 3apsaos. Toueunsie 3apsabl. 3akoH Kymona 1
94 Pewmenue 3amay 1
95 Dnektpudeckoe moje. Ero aelicTBue Ha 3JIEKTPUYECKHUE 3apsiIbl 1
96 Hanpsx€aHOCTb 351eKkTpruyeckoro mojs. [IpoOHsIi 3apsia. JInaun HanpsHkEHHOCTH 1
aneKTpuaecKoro moiisi. OMHOPOAHOE AIEKTPHUIECKOE TTOJIe
97 [ToTeHMaTbHOCTh 3JIEKTPOCTATHYECKOT0 T0JIs. PAa3HOCTH MOTCHIIMAIOB U HATIPSKCHHE 1
08 [TorennmanbpHas SHEPTUs 3apsiia B AIMEKTPOCTATHIECKOM Toie. [ToTeHman 3eKTpocTaTHIeCcKOro 1
OISt
99 CBsi3p HAMPSHKEHHOCTH TTOJISI M PA3HOCTH MOTEHIIUAJIOB IS DK TPOCTATUYECKOTO OIS 1
100 [TpuHIUTT CYTIePITO3UIINH STIEKTPUIECKUX TOJIeH 1
101 Pemenwne 3amau 1
102 [Tonte Toueunoro 3apsiga. [losie paBHOMEpHO 3apsKEHHOM chephl 1
103 [Tone paBHOMEpHO 3apspKEHHOTO 10 00BEMY 1apa. [Tosie paBHOMEpHO 3apsHKEHHON OECKOHEYHOM 1
TUIOCKOCTH
104 [TpoBOAHUKH B STIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE pAaBHOBECHUS 3aPs10B 1
105 JIMAIEKTPUKY U TOTYTIPOBOJIHHUKH B 3JEKTPOCTATUYECKOM I10JIE 1




106 Konpnencatop. D11eKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTD IIJIOCKOT0 KOHAEHcCaTOopa 1
107 [TapamiensHOE COeUHEHUE KOHIEHCATOPOB 1
108 [TocnenoBarensHOE COETMHEHUE KOHIEHCATOPOB 1
109 DHeprust 3apsHKEHHOT0 KOHAeHCaTopa 1
110 Pemenue 3agau 1
111 JIBMKeHHE 3apsSHKCHHOM YaCTUIIBI B OJTHOPOJIHOM 3JICKTPHUECCKOM TOJIe 1
112 Pemenue 3agau 1
113 O06o01mIeHre ¥ cUcTeMaTH3allus 3HAaHUH 110 TeMe "DIleKTpruyeckoe mose" 1
114 Konmponvnas paboma no meme "Onexkmpuyeckoe none" 1
115 Cuna toka. [TocTosiHHBIN TOK. Y CIIOBUS CYLIECTBOBAHMSI IIOCTOSHHOI'O AJIEKTPUYECKOT0 TOKA 1
116 Ucrounuku Toka. Hanpsoxkenne u 9J1C 1
117 3akon Oma 715 ydacTKa menu. JJIEKTPUIECKOe COTPOTHBIICHUE 1
118 3aBUCHMOCTH COIPOTHUBIICHUS OJHOPOIHOIO MPOBOJHUKA OT €r0 JJIMHBI U MIIOIIAJH MOMEePEeIHOro 1
ceueHust
119 VYaenbHOE cCOMpOTUBIIEHUE BellecTBa. Pemenne 3amay 1
120 [TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COCTMHEHHUE TPOBOIHIKOB 1
121 Pacuér pasBeTBa€HHBIX mekTprueckux nemnei. [Ipasuna Kupxroda 1
122 Pemenue 3agau 1
123 PaGoTa snekrpudeckoro Toka. 3akon [xoyns —JIenna 1
124 Pewmenue 3amay 1
125 MOIHOCTE MEKTPUYECKOr0 TOKa. TermioBas MOIIHOCTb, BbIAEISIEMAas HA PE3UCTOPE 1
126 Pewenue 3anau 1
127 O/IC 1 BHyTpeHHEE CONPOTUBIIEHHE HCTOYHUKA TOKA 1
128 3akon Oma /17151 TOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOM LIenu 1
129 Penrenue 3amau 1




130 MoOIIHOCT, UCTOYHUKA TOKA 1
131 KopoTkoe 3ambIkaHe 1
132 Konnencarop B 11enu nocTOSHHOTO TOKa 1
133 Pemrenue 3agau 1
134 Pemenue 3agau mo teme "[10CTOSHHEBINA 3IIEKTPUUECKUI TOK" 1
i p
135 Pemenue 3ana4d o teMe "I10CTOSAHHBINA 2JIEKTPUUECKHAI TOK" 1
I p
136 Pemrenue 3agau nmo teme "T10CTOSAHHBIN IIEKTPUYECKAN TOK" 1
i p
137 OO6o0mieHne u cucTeMaTi3alus 3HaHul 1o TeMe "T10CTOSTHHBIN IeKTPUIECKUNA TOK" 1
138 Konmponvnas paboma no meme "l[locmosnnsiii snexkmpuyeckutl mox” 1
139 DNIEKTpUYECKask MPOBOIUMOCTD PA3JIUYHBIX BEHIECTB. DJIEKTPUUCCKUN TOK B METajIax. 1
CBepXmpoBOIUMOCTh
140 DNEeKTPUUYECKU TOK B paCTBOPAX U pacIljiaBax 3JIeKTPOIUTOB. 3akoHbl Dapajes A 3JeKTpoin3a 1
141 DnexTpu4ecKkuil ToK B razax. [lmasma 1
142 DneKTpU4YecKuil TOK B Bakyyme. BakyymHble mpuOopbl 1
143 DNEKTPUYECKUI TOK B ITOITYIPOBOJHUKAX 1
144 [TomynpoBoIHUKOBBIE TPHUOOPHI 1
OU3NYECKHUU ITPAKTUKYM (164)
duznueckuii MpakTUKyM 1o TeMe "M3MepeHne cuilbl TOKa U HAIPSHKEHUS B IIETTH TOCTOSTHHOTO
145 TOKa TIPH IMTOMOIIM aHAJIOTOBBIX M ITU(POBBIX U3MEPUTEIBHBIX TPUOOPOB" MK "3HAKOMCTBO C 1
dpooii madoparopueii o ¢pusuke. [Ipumepsl n3MepeHus GU3NIeCcKrX BEIMYUH TIPU ITOMOIIH
KOMITbIOTEPHBIX TaTYUKOB"
W3UYECKUN ITPAKTUKYM 10 TEM YeHHE HEPABHOMEPHOI'O ABMKEHHUS C LEJIBIO OIPEIEICHUS
146 dusnueck AKTHK o teMme "M3yueHne HeEpaBHOMEPHOT O xKe C LIEJBIO ONpEEIIE 1
MTHOBEHHOW CKOPOCTH"
W3UYECKUAN ITPAKTUKYM [0 TEM MEPEHU KOpPEHUs IPU MPAMOIUHEHHOM
147 duznuec a o teMe "M3MepeHne yckope o eliHo 1

PaBHOYCKOPEHHOM JIBMYKEHHUH N0 HAKJIOHHOM T1ockocTr" nimm "MccneqoBanue 3aBUCMMOCTH




MyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JABHUKEHHUU"

148

dusnueckuii MpakTUKyM 1o teme "M3mepenne yckopeHnus cBoboanoro naaenus” wim "Msyuenue
JBIDKEHUS TeJa, OPOIIEHHOT 0 TOPU30HTAIBHO"

149

dusnueckuil IPakTUKYM 110 TeMe "V3yueHune IBUKEHUS Tella 10 OKPYKHOCTHU C TOCTOSHHOM 10
MOJyJIt0 ckopocThio" wim "McenenoBanre 3aBUCUMMOCTH IIEpHOAA 00paleH si KOHUYECKOT O
MasiTHUKA OT €ro napaMerpos"”

150

Ouznveckuii MpakTUKyM 1o Teme "M3MepeHne paBHOAEHCTBYIOIIEH CHIIBI TPU ABM>KEHUHU Opycka
110 HaKJIOHHOM mrockoctu" niu "[IpoBepka runoressl 0 HE3aBUCUMOCTH BPEMEHU JIBUKECHHUS
OpycKa 110 HaKJIOHHOH IUIOCKOCTH Ha 33JJaHHOE PAaCCTOSIHUE OT €ro Macchl”

151

®usnuecknii NpakTUKyM 1o TeMe "HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B
IIPY>)KMHE U PE3UHOBOM 00pasiie, oT ux aedpopmannun" unm "M3ydueHre ABUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErkuii 0J1ok"

152

dusnueckuil MpakTUKyM 1o teme "M3mepenne korpuurenTa TpeHus M0 BEIUYUHE YTIJIOBOTO
kod(punmenta 3aBucumoctu Frp(N)" i "MccnenoBanue qBuxeHns OpycKa 1o HaKJIOHHON
IJIOCKOCTH € IepeMeHHBIM Kodddunimentom tpenus" wim "M3yuenue qBuKeHus rpysa Ha Bajly ¢
TpeHuem"

153

dusnueckuil MpakTUKyM 110 TeMme "MccienoBanue ycioBuil paBHOBECHS TBEPIOTO Tea,
UMeroIero och BpaeHus" uiam "KoHcTpynpoBaHUe KPOHIITEHHOB U pacuéT CHJI yIpyrocTu'" Wi
"N3y4yeHne ycTOMYMBOCTH TBEPJOr0 TeIa, UMEIOLIETO IIIOIAL OOPHI"

154

duznueckuil npakTUKyM 1o TeMe "M3MepeHne nMmiysbca Tena o TOpMO3HOMY IyTH" WM
"M3MepeHue CUIbl TATH, CKOPOCTH MOJIEINHU 3JIEKTPOMOOUIIS M MOLITHOCTHU CHJIBI TATH" WUJIH
"CpaBHEHHME U3MEHEHUS UMITYJIbCa TeJla ¢ UMIYJIbcoM critbl" uim "MccnenoBanue coxpaHeHus
UMITyJIbCa [IPU YIPYroM B3auMozaencTBuu" win "M3mepeHre KHHeTUYeCKON SHEPruu Teja 1o
TOPMO3HOMY ITyTH"

155

duznyecKkuil MpakTUKyM 1o Teme "M3yuenne n30TepMuueckoro mnpoiecca (peKoMeH10BaHO
UCI0JIb30BaHue U poBol JadopaTopun)" nim "M3ydeHne n30XopHOro mpoiecca uim
"N3y4enue nzodbapHoro npoiecca” uim "[IpoBepka ypaBHEHUs COCTOSHUS"

156

®uznuecknil mpakTHKyM 1o teMe "M3Mepenue ynenpsHol TermoéMkocTH" nim "HUccnenoBanue




npoiecca ocThiBaHus BemiecTBa" i "MccnenoBanue aquadatHoro nporecca” uiu "M3ydenue
B3aMMOCBSI31 SHEPTHH MEKMOJIEKYIISPHOT0 B3aUMOACHCTBHS M TEMIICPATYPbI KUIICHHS
JKUaKocTen"

®uznuecknil NpakTUKyM 1o TeMe "M3ydeHne 3aKkOHOMEpHOCTEN HCITapeHusl )KUIKOCTEN " min
"N3mepenne yaenpbHO TEIIOTHI IIIaBIeHus Jibaa" WK "M3yueHne CBOMCTB HACHIIIEHHBIX apoB"

157
i "M3mepenne abCcoMOTHON BJIAXKHOCTH BO3/1yXa U OIICHKA MACChl MMApOB B IIOMENEHUN".
N3mepenne ko3¢ uninenTa moBepXHOCTHOTO HATSHKEHUS
dusnueckuil MpakTUKyM 1o teme "HabmrogeHue npespalieHus 3Heprum 3apsyKeHHOT 0

158 KOH/IEHCAaTOpa B BHEPIUI0 U3Iy4eHUs cBeroanona’ uin "V3ydeHue nporekaHus TOKa B LIENH,
copepxaieil kogaeHcarop" uinm "Pacnpenenenue pa3HOCTH NOTEHIIMAJIOB (HANPSKEHU) IpU
IIOCJIEIOBATEIbHOM COEUHEHUH KOH/IEHCaTOpOB"
Ouznueckuii MpakTUKyM 1o Teme "VccrieqoBanue CMEaHHOTrO COeAMHEHUS PE3UCTOPOB" MK

159 "U3mepenne yaenpHoro ConpoTHBISHUS MPOBOAHNKOB" win "M ccnenoBanne 3aBUCUMOCTH CHJTBI
TOKa OT HANPSDKEHUS IS JIaMIThl HAaKaJIMBaHUs"
dwuznueckuii MpakTUKyM 1o Teme "Habmrogenne snextponmsa" wim "M3mepenue 3apsaa

160 oJIHOBaJIeHTHOTO HoHa" uim "MccnenoBanue 3aBUCUMOCTH COMIPOTUBIICHUSI TEPMOPE3HNCTOPA OT
temnepaTypbl" uian "CHsTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU Aroaa"

161 PesepBHblii ypok. O000mIeHNe U cucTeMaTU3anus 3Hanuii o reme "Kunematnka"

162 Pe3epBHbIii ypok. O0001IEHNE U cucTeMaTH3alus 3HaHui 1o Teme "J[uHamuka"

163 PesepBHbIii ypok. O0001IeHHE U cucTeMaTr3alus 3HaHui o teme "CraTuka TBepaoro tema"

164 Pe3epBHbIii ypok. O0001IeHNE U cUCTEMAaTH3alUs 3HAHUH 110 TeMe "3aKOHBI COXPaHEHHUS B
MeXaHuke"

165 Pe3epBHbIii ypok. O000menne u cucreMarusaius 3Hanui mo teme "OCHOBBI MOJIEKYIISIPHO -
KUHETUYECKOU Teopun"

166 PesepBHbIii ypok. O6001eHNe 1 cucTemaTH3alus 3Hanuil o reme "Tepmonnnamuka. TemnnoBbie
MalIuHbI"

167 PesepBHbIii ypok. O000IIEHNE U cUCTEMAaTH3aIus 3HAaHUH 110 TeMe "ArperaTHbie COCTOSTHUS




BelecTBa. PazoBwie mepexoap"”

168 PesepBHbIii ypok. O0001IeHNE U CUCTEMAaTH3aIMs 3HAHUN TT0 TeMe "DieKkTpudeckoe mose"” 1
169 PezepBHbIii ypok. O0001IeHHe U cucTeMaTu3alus 3HaHu# 1o Teme "I1oCTOsHHBIN AJIeKTpUY eCKHUil 1
TOK"
170 PesepBHblii ypok. O0001mIeHe U cUCTEMaTU3aIks 3HaHuH 1Mo Teme "ToKM B pa3nTu4HbIX cpenax” 1
170

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




11 KVIACC

Tema ypoka

KoaunuecTBo 4acoB

Ne n/m
Bcero
Paznen 1.2JIEKTPOIUHAMMUKA (28 4)
1 B3anmoneiicTBHE MOCTOSHHBIX MArHUTOB M TPOBOJAHUKOB C TOKOM. MaruutHoe noJie. ['unoresa 1
Amnepa
5 BekTop marHuTHON MHAYKIUU. [[pUHITUI CyTepIIO3UIIMM MAarHUTHBIX MTOJiel. JINHUY MarHuTHOM 1
WHIYKITUU
3 MarnuTHoe 1oJsie NpoBOJHMUKA ¢ TOKOM. OnbIT Dpcrena 1
4 Cuna Amnepa, e€ HampaBlIeHUE U MOYJTb 1
5 Pemrenune 3amau 1
6 [Tpumenenue 3akoHa Amrepa. DIeKTPOU3MEpUTENbHbIE TPUOOPbI 1
7 Cuna Jlopenna, e€ HanpaBiieHUE U MOJlYJIb. JIBH>KeHHE 3apssKEeHHOW YacTHIIBI B OTHOPOJIHOM 1
MarHUTHOM I10JIe
Pemienue 3amau 1
PaGota cuisl Jlopenia 1
10 Permenue 3amau 1
11 MarnuTHoe nosie B BemecTse. DeppoMarHeTuky, napa- u JuaMarHeTHKu 1
12 OcHoBHBIE cBOMCTBa peppoMarHeTUKOB. [Ipumenenne hpeppomMarHeTukoB 1
13 Pewmenue 3ana4g o treme "MarautHoe mose" 1
14 Pemenune 3amad no teme "Maruurtsoe moze" 1
15 SIBnenue 351eKTpOMarHuTHOM HHAYKIMH. [10TOK BEKTOpa MarHUTHOM UHIYKIIMU 1
16 OJ1C nnnykunu 1




17 3aKOH 3JIeKTpOMarHuTHOW uHAyKIuu dapanes 1
18 Pewenue 3anau 1
19 Buxpesoe anextpuueckoe noie. Toku Dyko 1
20 O/1C uHIYKUMU B JBUKYIIMXCS MPOBOJIHUKAX 1
21 Pemmenue 3amau 1
22 [IpaBuno Jlenna 1
23 WuayktuBHOCTh. KaTymika HHIyKTUBHOCTHU B LIETIH TOCTOSHHOT'O TOKa 1
24 SBnenne camonnaykuuu. IJ{C camMOMHAYKIINT 1
25 DHeprusi MarHUTHOTO MOJIA KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJie 1
26 Perenue 3amau 1
27 O06o0mIeHne 1 cucTeMaTH3alus 3HaHUU 110 TeMe "DIeKTpoanHaMuKa" 1
28 KonTpomnbHas padora o teme "DieKTpoguHaMuKa" 1
Paznen 2.KOJIEBAHUSA U BOJIHBI (65 v)
29 KonebatensHas cuctema. CBOOOHBIC KOJIeOaHUs. | apMOHUYEcKHe KoJieOaHUs 1
30 KuHemaTHueckoe ¥ TUHAMUYECKOE OIMMCAHUE KOJIeOATeIbHBIX JIBHKCHUN 1
31 DHepreTHYecKoe olrcaHue. BeIBO TMHAMUYECKOT O OMTUCAHMS TAPMOHUYECKIX KOICOaHNH U3 UX 1
SHEPreTUYECKOr0 U KHHEMATHIECKOTO OIUCAHHUS
32 Amniuryzaa u ¢asa koneOaHuit 1
33 [Tepuon u yacroTa konebanuii. [Teprnon ManbIx cBOOOAHBIX KOJIeOAaHUN MAaTEMAaTUYECKOT O 1
MmasiTHHKA. [lepuon cBoOOAHBIX KoJeOaHUN MPY>KMHHOTO MasTHUKA
34 3atyxaromue Konebanus. Beinykaennsie konebanus. Pesonanc 1
35 ABTOKOJICOaHUS 1
36 Pemenue 3amag 1
37 Ypok-koHpepernus "MexaHndeckue KoleOaHus B My3bIKaIbHBIX HHCTpYMEHTax" 1




38 O0600111eHE U CUCTEMATH3AIHS 3HAHUH 110 TeMe "MexaHnudeckue koyedanns" 1
39 OnexTpoMarHuTHble kojaebanus. KonebaTenbHblil KOHTYD 1
40 ®opmyna Tomcona. CBsi3b aMIUIUTYbI 3apsiia KOHJIEHCATOPa C aMILIUTYAOU CUJIBI TOKA B 1
KOJIe0ATEIbHOM KOHTYpE
41 3aKOH COXPaHECHHUS PHEPIUU B HJICATBHOM KOJICOATCIIbHOM KOHTYpE 1
42 Pemenne 3amau 1
43 3aTyxaromnue IeKTPOMarHuTHhIe KoJieOaHus. BhIHYKIE€HHBIE DJIEKTPOMArHUTHBIE KOJIEOaHUS 1
44 IlepemenHslii TOK. Pe3ucTop u KOHAEHCATOP B LIENIH IEPEMEHHOI0 TOKA 1
45 Karymika nHIyKTHBHOCTH B 1€ NTIEPEMEHHOTO TOKa 1
46 3akoH Oma 15 3JIEKTPUYECKOM IEMH MEPEMEHHOT'0 TOKa 1
47 MOoOUIHOCTh TEPEMEHHOT0 TOKA. AMIITIUTYAHOE U ICUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U 1
HATPSDKSHUS
48 Pe3oHaHc B 3s1eKTpUUEeCKON 11enun 1
49 Perenune 3amau 1
50 WneansHbiif Tpanchopmarop. [IponsBoacTso, nepeaaya u moTpedIeHNE IEKTPUIECKOI SHEPruu 1
51 DKOJOrMYeCKUE PUCKH TPHU MTPOU3BOACTBE ICKTPO3HEpruu. KyabTypa ncIoiib30BaHus 1
AJIEKTPOIHEPTUHU B NTOBCETHEBHOW KU3HH
52 Pertenne 3amau 1
53 Pewenue 3amay 1
54 OO6o001IeHNE B CHCTeMaTH3alUs 3HAaHUH 110 TeMe "DJIEKTpOMarHuTHbIC KoyeOanus" 1
55 MexaHu4ecKre BOJTHBI. XapaKTePUCTHKN MEXaHMYIECKUX BOITH 1
56 CBo¥icTBa MEXaHUYECKHX BOJIH 1
57 3ByK. XapaKTepUCTUKU 3BYKa 1
58 Wudpas3Byk u ynpTpaszByk. LllymMoBoe 3arps3HeHHE OKPYKAIOIIEH CpeIbl 1




59 Pewenue 3anau 1
60 DIeKTPOMArHUTHBIC BOJHBL. M31ydeHne 31eKTpPOMarHUTHBIX BOJTH 1
61 DHeprust 1eKTPOMarHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH 1
62 [IIkana 37eKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE H OBITY 1
[TpUHIUTIBI PaIUOCBSI3H U TEJIEBHICHUS. Panonokamnus. JIeKTpoMarHuTHOE 3arpsi3sHEHHE
63 OKpY’KaroIel cpesl 1
64 O6006menne Temsl "KoneGanus 1 BOJIHBI" 1
65 Koumponvnas paboma no meme "Konebanus u éonnvt” 1
66 Cger. 3aKOH IPSAMOJIMHEHHOTO paCIIPOCTPAHEHUS CBETa 1
67 Perienre 3aa4 Ha IpUMEHEHHUE 3aKOHA MPSMOJIMHEHHOTO paclpOCTPAHECHU S CBETa 1
68 Ortpaxenue cBeta. [Lnockoe 3epkano. Chepudeckoe 3epkano 1
69 [Tpenomnienne ceeta. AGCOTIOTHBIN U OTHOCUTENBHBIIN MOKa3aTeNlb MPETOMIICHUS. 1
70 [TomHOE BHYyTpeHHEe oTpakeHue. [IpeenbHbIid Yo MOJHOTO BHYTPEHHETO OTPaXCHUS 1
71 Perienue 3aja4 Ha IPUMEHEHHUE 3aKOHOB OTPAXKECHUS U MPEIIOMJICHHUS CBETa 1
72 Xon myueit B mpusMe. JJucnepcust ceera. CinoxHblil coctaB O6enoro cseta. Lier 1
73 Jlunzel. @OKyCHOE pacCTOSHUE U ONTUYECKas CUJIa JIMH3BI 1
74 [Toctpoenune n300paskeHUH B JIMH3aX U UX CUCTEMAaX. ¥YBEIMUEHHUE JINH3bI 1
75 Pemenue 3agau Ha mocTpoeHue H300paKEHUH, MOTYyYaeMbIX C TOMOIIBIO JTUH3 1
®opmyJia TOHKOU JIMH3bI
76 .
77 Pemenue 3anmau 1
78 I'na3 kak onTuyeckas cucrema 1




79 Pemenue 3anau. [Ipegensl TpuMEHUMOCTH T€OMETPUUECKON ONTUKU 1
80 CKOpOCTb CBETa U METO/Ibl €€ U3MEPEHUS 1
81 Hucnepcus cBera 1
82 WnTepdepenius ceera 1
83 KorepeHTHbIC HCTOYHUKH. Y CIIOBHS HAOIIOACHUS MAKCHUMYMOB 1 MUHUMYMOB 1
84 Pemenue 3amay 1
85 [Tpumenenue uaTepdepeHm 1
86 Hudpakuus ceeta 1
87 JudpakuronHas peméTka. Y cioBue HaOM01eHNs TTIaBHBIX MaKCUMYMOB 1
88 Pewenue 3amay 1
89 [ToniepeyHocTh CBETOBBIX BOJH. [Tonspusanus cBeTa 1
90 Pemenue 3anau 1
91 CBeToBblI€ SIBJIEHUSA B IPUPOJIE 1
92 O6o0061enue u cucremaTu3aiys 3HaHui no reme "OnTuka" 1
Koumponvnas paboma no meme « Onmuxa»
93 1
Paznea 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH (54)
94 ['paHuIIBI IPUMEHUMOCTH KJIACCHYECKON MEXaHUKH. 3aKOHBI SJIEKTPOJMHAMIKH ¥ TPHHIIHIT 1
OTHOCHUTEIbHOCTH
95 [ToctynaTtel cnenuanbHON TEOPUH OTHOCUTENILHOCTH 1
96 [TpocTpancTBeHHO-BpeMeHHOW nHTepBall. [IpeoOpa3oBanus Jlopenua. YcioBue NpuunHHOCTH. 1
OTHOCUTENBHOCTH OAHOBPEMEHHOCTH. 3aMe/IJIeHHEe BPEMEHHU U COKpAIlleHUE JUTNHBI
97 DHeprust U UMIYJIbC PEJIITUBUCTCKON YaCTUIIBI 1




CBs13b Macchl € SHEPrUeil U UMIYJILCOM PENIATUBUCTCKON YaCTHUIbl. DHEPrusl MOKOs

98 1
Pa3znen 4. KBAHTOBASI ®U3UKA (31 v)
99 PaBHOBECHOE TEMIIOBOE U3ITyUEHHE 1
100 3akoH cMmernieHns Buna 1
101 I'mnore3a M. Ilinanka o kBaHTax. @OTOHBI 1
102 OHeprus U UMILyJbC (POTOHA 1
103 dororddext. OnbiThr A. I'. CroneroBa. 3akoHbl hoTodPdekTa 1
104 VYpauenue Diinmrenna st porordpdexra. "Kpacnas rpanuna” portorddexra 1
105,106 Pemenne 3amau 2
107 Jasnenue ceera. OnbiTel I1. H. JIeGeneBa 1
108 BoiHOBBIE CBOMCTBA YaCTHIL 1
110 Bomnst ne bpoitns. Jlivnaa BonHb! 1e bpoitns 1 pazmepsl 001acTy JTOKaIM3alMK IBHKYIIEHCS 1
JaCTHUIIBI
111 KopnyckynsipHO-BOJIHOBOM Ayanu3m 1
112 Judpakuus 371eKTpOHOB Ha KpHCTallJIax 1
113 Crnenuduka nzmepennit B Mukpomupe. CooTHoIeHus Heotnpeaenénnocrei I 'eizenoepra 1
114 Pemenue rpagpuueckux 3anay 1
115 Pemenue pacuérHbix 3a1au 1
116 Koumponvnas paboma no memam. "Ocnoewvr CTO", "Kopnyckyasipno-6onnosoii oyanuzm" 1
117 OMnBITHI 110 K CCTIENOBaHUIO CTpOeHUs aTroma. [lnanerapuas monens atoma Pesepdopaa 1
118 IMocrynaTel Bopa 1
119 Bugsl ciektpoB. CiekTp ypoBHEW SHEPrUU aTOMa BOAOPOa 1




120

CrioHTaHHOE U BBIHYXXJICHHOC U3JITYUYCHUEC CBCTA

121 Jlazep

199 Hyxknonnas mogens siapa I'elizenOepra-Banenko. 3apsia u MaccoBoe 4ucio sapa. M30Tomsl.
PagnoakTUBHOCTH

123
Pemenne 3agau

124 3aKOH paJu0aKTUBHOrO pacnaza. CBOMCTBA HOHU3UPYIOLIEro U3JIydeHus. BausHue
paZOaKTUBHOCTH Ha JKMBBbIE OpraHu3Mbl. J[o3umeTpus
DHeprus CBs3M HYKJIOHOB B sipe. SaepHble CUIIbL.

125
JedexT maccsl sapa. SnepHble peakiui.

126

197 Snepubie peakTopsl. [IpobOiaemsbl ynpaBiasieMoro TEpMOSIEPHOTO CUHTE3a. DKOJIOTHYECKHE
aCIEKThl Pa3BUTHUS SAECPHON YHEPTETUKH
Pewrenne 3amau

128
MeTo1bl perucTpaii U UCCIIEOBAHUS AIEMEHTAPHBIX YacTull. DyHTaMEeHTaJIbHbBIE

129 B3auMozelcTBusa. bapuonbl, Me30HBI U jenToHsl. [IpencraBiaenne o CTaHAapTHON MOJEIH.
KBapk-TiitooHHass MOZIENb aJPOHOB
Paznen S.OU3NYECKUU IPAKTUKYM (16 4)
®u3nvecKuil mpakTuKym 1o teme "MccnenqoBanne MarHuTHOT O MOJIsl MOCTOSSHHBIX MAarHUTOB" WITH

130 "UccnenoBanue cBOCTB (heppomarneTnkoB" win "MccnenoBanue NecTBUSI TTOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131 duznueckuii mpakTUKyMm 1o teme "M3mepenue cunbl Amnepa" nnu "M3ydenue 3aBUCUMOCTH

cuiibl AMIiepa oT cuiibl Toka" uin "Onpeaenenie MarHuTHOM MHAYKIIUU HAa OCHOBE U3MEPEHUS




cuibl Ammiepa"

®u3nyecKuil MpakTUKyM 1o teme "MccienoBanue sBJIEHHS JIEKTPOMAarHUTHOW HHAYKIUU' WU

132
"OnpeneneHne MHAYKIUHA BUXPEBOIO MATHUTHOTO 1OJIs "

133 dusnueckuii MpakTUKyM 1o Teme "VccrnenoBanue siBnenusi camonHaykuun" mim "Coopka
MO/JIENN 3JIEKTPOMArHUTHOI' O reHepaTopa”

134 du3nyeckuii MPakTUKYM 1o TeMe "M3Mepenune nepruona cBOOOIHBIX KOJICOAaHUIM HUTSHOTO U
MPYXKUHHOT O MasiTHUKOB"

135 duznueckuii npakTukym 1o teme "llpeodpa3zoBanre SHEPrUn B MPYKMHHOM MasiTHUKE"

P y peoop P Py

duznueckuil pakTUKyM 1o Teme "MccnenoBanne nepeMeHHOro Toka yepes nociaea0BaTebHO

136 coeMHEHHBIE KOHIEHCATOP, KaTylIKy U pe3uctop” wiu "MccrnenoBanue paboThl HCTOYHUKOB
CBETa B LIE€NU [TIEPEMEHHOr0 ToKa"

137 dusznvecKuil MpakTUKyM 1o Teme "M3yueHne napameTpoB 3BYKOBOM BOJHBI"

138 duznuecknuil MpakTUKYM 10 TeMe "M3MepeHune nokas3aress NpeaoMIICHUs CTeKIa" N
"TTomy4yeHne n300pakeHUs B CUCTEME U3 TUIOCKOT'0 3e€pKaja U JIMH3bI"
dusznueckuii MpakTHKyM 1o TeMe "VccrnenoBanue 3aBUCUMOCTH (POKYCHOT'O PacCCTOSHUS OT

139 BeliecTBa (Ha nmpumepe Xuakux Juna3)" wim "M3mepenue GOKyCHOrO pacCTOSHHS pacCEHBAIOIINX
TuH3"

140 duznuecknii mpakTUKyMm 1o teme "Habmonenne nudpakium, nHTEpOEPEHIIUHA U TTOJISIPU3AITITT
ceera"

141 duznyeckuii mpakTUKyM 1o teme "OnpeneneHne UMIyJIbCca U SHEPTUH PEISITUBUCTCKUX YaCTHI]
(o ¢ororpadusaM TPEKOB 3apsHKEHHBIX YAaCTULl B MArHUTHOM I10J1€)"

142 duznuecknuil MpakTUKYM 110 TeMe "M3Mepenue noctosHHoM [11aHka Ha OCHOBE UCCIIEIOBAHNS
dotorddexta" nm "MccnenoBanne 3aBUCUMOCTH CHIIBI TOKA Y€Pe3 CBETOAMO] OT HANPsKEHUA"

143 duznueckuil MpakTUKyM 1o teme "VccnenoBanue CriekTpa pa3pexeHHOro aTOMapHOro BOA0po/ia
Y M3MepeHue nocrossHuon Punoepra”

144 dusnuecknii MpakTUKyM 1o TeMe "VccrnenoBanue painoakTUBHOTO (poHA C UCMOJIb30BAHUEM

no3uMmerpa unu "M3ydeHne nornomnieHus: 6eTa-4acTuil allfoMuHUEM "




145 Ob6o06menne pu3nIecKoro NpakTUKyma 1
Paznen 7.0 BOBIAIOIEE ITIOBTOPEHHUE (15 4)

146 O06o0menne u cuctemMarusanus 3HaHUi. Poib GU3UKM 1 aCTPOHOMHH B SKOHOMHYECKOH, 1
TEXHOJIOTMUECKOH, COLIMAJIBHONW U ATUUECKOM cepax NesTeNbHOCTH YeIoBeKa

147 O0o01IeHne U cucTeMaTH3alus 3HaHUi. Poib 1 MeCTO (PM3UKHM U aCTPOHOMHH B COBPEMEHHOI 1
Hay4YHOH KapTHHE MHpa
O06o001enne u cuctemaruzanus 3Hanuil. Ponp pusznueckoit Teopun B popMupoBaHUU

148 IpeACTaBIeHUN 0 PrU3HUECKO KapTUHE MUPaA, MECTO (PM3UUYECKON KapTUHBI MUpa B 00ILEM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIC

149 O06o0061IeHne U cucrteMatu3anys 3Haguil 1o reme "Kunematuka" 1

150 O06o01enne u cuctemaruszanus 3Hanuil no reme "Kunemartuka" 1

151 OO6o01IeHre U cCUCTeMaTH3alMs 3HaHui 1Mo Teme "JIlunamuka" 1

152 Ob6o01enne u cuctemaruzanus 3Hanui no reme "CraTtuka TBepaoro Tena'" 1

153 O06o01eHne U cucteMaTu3anys 3HaHUi 10 TeMe "3aKOHbl COXpaHEHUS B MEXaHHKe" 1

154 O06o0mienne u cucreMaTu3anus 3HaHui 1o Teme "OCHOBBI MOJIEKYJISIPHO -KHHETHYECKOM Teoprn” 1

155 Ob6o061enne u cuctematusanus 3HaHui no reme "Tepmonunamuka. TernoBble MaIMHBL" 1

156 O0o011eHe U cucTemMaTU3alys 3HaHu# 1o TeMe "ArperaTHble cOCTOsIHUS BenlecTBa. d®a3oBbie 1
nepexozas!”

157 OO06o06mIeHNE ¥ CHCTeMaTH3alus 3HAaHUH 110 TeMe "DJieKTpudeckoe mose" 1

158 O06o001enne u cuctemarusanys 3HaHui 1o reMe "[1ocTosIHHBIN 3NeKTpruuecKuil ToK" 1

159 OO6o6mieHre 1 cucTeMaTu3alus 3HaHul 1o Teme "Toku B pa3IrM4HbIX cpefax” 1

160 O06o01enne U cuctemMaruzanus 3HaHuil no reme "MaruuTtHoe nose" 1

161 PesepBHbIii ypok. O6001IeHHE U cCHCTEMaTU3aIUs 3HAaHUH 10 TeMe "DIIeKTpOMarHuTHas 1

MHAYKIUS"




162 PesepBHbIii ypok. O000IIeHHE U cMCTeMaTH3alus 3HaHu# 1o Teme "MexaHudeckue KoyieOanus" 1

PesepBHbiii ypok. O0001IeHNEe U cUCTEMATU3AIMs 3HAHUH 110 TeMe "DJIeKTPOMAarHUTHBIE

163 "
KOJIEOaHus

Pe3epBHbIii ypok. O0001IeHNE U cucTeMaTH3aIs 3HaHU# 110 TeMe "MeXxaHu4YecKu e u

164 1

3JIEKTPOMAarHUTHbHIE BOJIHBI"

165 PesepBHbIii ypok. O00011eHIe U cucTeMaTh3anus 3HaHui no reme "Ontuka" 1

166 Pe3epBHblii ypok. O0001eHNe U cucTemaTu3anus 3Hanui no reme "OcHoBbl CTO" 1

167 PesepBHblii ypok. O6001eHue 1 cucTemaTu3alus 3Hanuii o reme "KopnyckymsipHo-BOJHOBOU 1
Tyanu3m"

168 PesepBHbIii ypok. O0001menne u cucremarusanus 3Hanui no teme "dusuka atoma" 1

169 PesepBHbIii ypok. O0001meHne U cucTeMaTu3alus 3Hanui no teme "dusnka aTOMHOTO SApa U 1
3JIEMEHTapHbIX YacTul"

170 Pe3epBHBIN ypOK. 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Ousnka. Dnexrponunamuka, 10-11 knacesl/ Mskumes I'.5., CunsikoB A.3., O0mecTBo ¢
OTPaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAy; AkimonepHoe o0miecTBo «M31aTenbcTBo
«IIpocsemenue»

» ®usuka. Ontuka. KBanrosas pusuka, 11 kmace/ Mskumes .., CunskoB A.3., O011ecTBo
C OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAx; AkimonepHoe obimecTBo «M3maTrenbcTBo
«IIpocBenienue»

» ®duzuka. MonekynapHas ¢pusuka. Tepmoaunnamuka, 10 knace/ Mskumes I'.5., CunskoB
A.3., O011ecTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKkumoHepHOE 00111eCTBO
«M3natenbcTBO «IIpocBemienne»

» Ousuka. Mexanuka, 10 knace/ Mskume I'.4., CunsikoB A.3., O61IeCTBO C OrpaHUUYEHHON
0TBETCTBEHHOCTHIO «[[PODA»; AxunmonepHoe odmectBo «M3narensctBo «IIpocBenienne»
» ®usuka. Konedbanus u Bomusl, 11 kinace/ Msakumes ['.51., CunasikoB A.3., O01iecTBO ¢
OTrPaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAy; AkimonepHoe o0miecTBo «M31aTenbcTBo
«ITpocenienune»

YyeOHoe nocobue: dusnka, 10 knacce; 6a30BbIi 1 yriryOsIeHHbIH ypoBHU/Msikumes .51,
b.b.byxoBues; Axkunoneproe obmectso "M3narensctBo [IpocBemienue"

®dusuka, 11 xnacc, 6a3oBbiit ypoBenb, Msikumies ['.41., b.b.byxoBues; Axunonepuoe
obmrectBo "U3narenscrBo [Ipocsemnienue"

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1. Metoanyeckne nocobums K yuebHMKam (Cm BblLLe)

2. TpoBepoOYHbIE U KOHTPO/bHbIE PabOThI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

NHTEPHET

1. http: //www.rosuchebnik.ru
2. https: //lecta.rosuchebnik.ru
3. WHooypok

4. Yuun.py



