


INOACHUTEJIBHAS 3AIINCKA

[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€toMm deaepanbHoil pabodeil mporpammbl BociuTanusi 1 KoHuenmu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTesbHOE MPEAMETHOE COJIEPKaAHUE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEI0BATEIbHOCTh U3YYEHUSI TEM U pa3JIEoB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma 1o ¢usuke AaET TPEACTABICHHE O LENIX, COACPXKaHUH, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd YriiyOJE€HHOrO YpOBHSI IO3BOJISIET pPEaTn30BaTh
3aJjau NpOoPecCHOHANBHON OpUEHTAIMH, HANPAaBJICHO HA CO3/aHME YCIOBUM IS
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 ONpenesstoTcs IUJIAaHUPYEMblEe Pe3yJIbTaThl
OCBOCHUS Kypca (DU3UKHU HAa YPOBHE CPEIHETO 00111er0 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJabTaTaM OOYYaIOUIUXCS, OCBOMBIIHUX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma o (pusmKe BKITIOYAET:

IUIAaHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3UMKH Ha YriayoJaEéHHOM
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 YYUTEIAMH (PU3HUKU I COCTABIEHUS! CBOMX PabOUYUX MPOTrpaMM.

[Iporpamma o (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTENEH 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 HamOoJjiee OONIMX 3aKOHaX NPUPOAbI, BBICTYyHas 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 TEXHOJNIOTM B cdepe HSHEPreTHKd, 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 BHIMIOJIHEHUU UMM YYEOHBIX UCCIIE0BaHUM.

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 pa3AesioB (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 MaT€pWH, 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 nanpagnennocmu. Kypc ¢dpusuku yriyOoaéHHOTO ypoBHS
MIPEAINOIAraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA U COBPEMEHHBIE TEXHUYECKHE YCTpPOMCTBa, 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 HKOJIOTMUECKON 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 JIeHCTBYIONIEro (¢akropa ydeOHoro mporecca. st yriayOia€HHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
JBa crocoba peaiu3anuu (PU3NYECKOro MpakTUKymMa. B  mepBoM 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
IPOBOJIATCS B Tpoliecce u3ydeHus pasznena (temsl). [Ipu 3TomM mop padotamu
MPaKTUKyMa MTOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo ¢Qu3mke cucreMa YYCHHMUECKOTO DKCIIEPHUMEHTA,
nabopaTopHBIX pabOT M MpPAaKTHKyMa MpeACTaBlieHa €AUHBIM repeuHeM. Buioop
TEMaTHKU JUI1 3TUX BUJOB YUYEHHUYECKHX MPAKTUUYECKHX pabOT OCYILECTBISETCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUS U OCHalleHus: kabunera ¢usuku. [Ipm sTomM obecmeunBaercs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

bonbiioe BHHMaHUE yAENSETCS PEIICHUI0 Pacu€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 pa3fenoB. [ 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 ¢ T1pedoBanusamu PIOC COO k wmarepualibHO-
TEXHHYECKOMY OOECIICUeHUI0 Y4eOHOro mporecca Kype (U3UKU YriayOJa&HHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopaTopHOe OOOpPYJOBaHHWE JJsl BBHIMOJHEHHUS YKa3aHHBIX B MpOrpaMme IO
bu3MKe Y4EeHHMYECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U  OOECIIeYHMBAET IOCTAHOBKY
NEPEUYNCIEHHBIX B TporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpPAIlUK IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 00o0pyJa0BaHUE [JISI YUYCHHMUECKHUX MPAKTUUYECKUX padoT
(GopMupyeTcsi B BHJIE€ TEMaTHUYECKHX KOMIUJIEKTOB M OOECHEeUMBAaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUE LIU(PPOBBIX 1aOOPATOPUIL.

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

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

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUA M (HopMUpOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

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

dbopMupoBaHuE YMEHUN OOBSCHSITH SABJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

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

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TUX Leneld oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B
npoliecce U3y4eHus Kypca (PU3uKu Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHus:

MpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
ANEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopmMupoBaHue YMEHHUI MPUMEHITh TEOPETUUECKHUE 3HAHUS ISl OObSICHEHUS
bu3nueckux SBICHUN B TPUPOAEC W JJIA NMPUHATHUS TPAKTUUECKUX PEHICHUH B
MMOBCEAHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
dusznueckol MOMENbI0, 3a/lady, MOJAPAa3yMEBAIONIMX CAMOCTOSATEILHOE CO3/IaHHE
¢usnyeckoil MOJENTH, aJeKBaTHOM YCJOBUSAM 3aJadd, B TOM 4YHCJE 3aj1ad
UHKEHEPHOT'O XapaKTepa;

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

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBENEHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieJICHUs TOCTOBEPHOCTH MOJyYEHHOTO PEe3yJIbTaTa;

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



pa3BuUTHE UHTEpeca K chepam npodecCuOHAILHON NIeSITEIbHOCTH, CBA3aHHOU
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydyeHuss ydeOHoro mpeamera «@Pu3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

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

[Ipennaraemeii B mporpamme Mo (u3uke TepedeHb Ta0OpaTOPHBIX U
MPAKTUYECKUX padOT SBIACTCI PEKOMEHJOBAaHHBIM, YYHTENb JelaeT BhIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



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
MU3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

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

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
a0CONMIOTHO TBEPAOE TENO, HAcaIbHAS >KUAKOCTb, WACAIBLHBIA Ta3, TOYEUHBIN
3apsan). ['unoresa. @u3nueckuil 3aKOH, TPAHULBI €r0 IPUMEHUMOCTH. Du3nyeckas
TEOpHS.

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

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

W3MepeHre cuiibl TOKAa W HANpSKEHUs B LIENMH MOCTOSHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO € LHM(POBOMl J1aboparopueit no ¢dusuke. [Ipumepsl u3mMepeHus
(Gu3MUECKUX BETUYUH IIPU MOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

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

[Ipsimast u oOpaTHas 3aJja4l MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MNPOEKUWH HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTb (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTEpPUAIBHOM TOYKH, UX IMPOCKIUU HA OCH CUCTEMBI KOOpPIAUHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U IyTH MAaTepUaIbHOW TOUYKU OT BPEMEHU U HX
rpaduxmu.

CBoOogHoe TmajeHue. Y CKOpeHHe CBOOOMHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOI0 TOJl YIJOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepuaIbHOU TOUKU OT BPEMEHU U UX FpaUKu.



KpuBonuHueiiHoe  nBMKeHWE. J[BUJKEHHE  MATEpUalbHOM  TOUKH  TIO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
LenTpocTpemMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT'€HI[MAIbHOE) U MOJHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJOTMYECKHUE IMPOLECCHL: CHUIAOMETD,
JNBIKCHUE CHapsJOB, IEMHbIC, MIEeCTepEHYAThie UM PEMEHHbIC IepeayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUSI KMHEMATUYECKUX XapPaKTEPUCTHK
JIBIKCHUSL.

CriocoObI BiccTeIOBaHUS JBUKEHUH.

Nnnroctpanys npeneabHoro nepexona 1 U3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[lanenuie Tes1 B BO34YX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenne aBukeHUs Tena, OpPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

HanpaBiieHre cCKOpoCTH NpU IBUKEHUU 11O OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOl CKOPOCTH B PEAYKTOPE.

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.

HccnegoBaHne 3aBUCMMOCTH NOYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBU>KCHUU.

N3mepenue YCKOPEHUS CBOOOJHOTO  MaJeHUs (pEKOMEHI0BaHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3ydyenune [nBMKEHUs Tena, OpOIIEHHOro Tropu3oHTadbHO. I[IpoBepka
TUIIOTE3Bl O MPSMOM MPOMOPLIUOHATIBHON 3aBUCUMOCTH MEXAY AalbHOCTBIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

W3ydyeHne IBUXKEHUS Tejla MO OKPYKHOCTU C MOCTOSHHOW MO MOIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa OOpallleHusi KOHUYECKOTO MasTHHUKA
OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeiii 3akoH HproTtona. HMHepumanbHble cUCTeMbl oOTcuéra. [IpuHUMI
oTHocuTenbHOCTU ["anmunes. HemnepuuanbHbie cUCTeMbl oTcuéra (OmpeneicHue,
MIPUMEDBI).

Macca tena. Cuina. [IpuHumn cyneprno3uiuuu CHil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

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

Cuna tspxkecTd. 3aBHCHUMOCTH YCKOPEHHUSI CBOOOJHOTO TMAaJeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThl U OT reorpaduyeckoil MmHpoThl. JIBHXKEeHUE
HEOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmkymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TPEHUSI CKOJBXEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cusia CONpPOTUBICHUS TMPH JABMKCHUU Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe napnenue. Cuna Apxumena.

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

Hemoncmpayuu.

Hab6mtonenre IBUXKEHUS TNl B MHEPIIUATIBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenuve nByX UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cuJl, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOAEHCTBUA TEIL.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHeHUE CUJI TPEHUSA MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACHCTBYIONIEH CUJI MpU JBUKEHUH OpyCcKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHHU JABWKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B NPYKUHE U
pE3NHOBOM 00pa3slie, OT UX AePOpMalUH.

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

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

HccnenoBanue nBUKEHHsI OpycKa MO HAKJIOHHOM IJIOCKOCTH C NMEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VY ciioBus paBHOBECHS TBEPIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

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

Hemoncmpayuu.

VY ciioBHs paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3ydeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO IUIOMIA/lb ONOPHI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmirynbsc MaTepranbHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LlenTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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.



[loTeHUMaIbHBIE W HENMOTEHUWANbHbIE CWIbl. [loTeHIManbHAsE HHEPrus.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
DHEpPrus Teiaa B OJHOPOJHOM TIpaBUTALMOHHOM mnoje. lloreHuumaneHas sHeprus
Tela B TPAaBUTAIMOHHOM T0OJI€ OJJHOPOJHOrO IIapa (BHYTpH M BHE mapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

Csi3b  paOOThl HEMOTCHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW JHEPTUU.

TexHnueckrne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IBUKEHUE PAKET,
BOMOMET, KOMEpP, NPYKUHHBIM MHUCTOJET, THUPOCKON, (PUTYpHOE KaTraHuWe Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHE.

N3mepenne MOITHOCTH CUJTBI.

W3MeHeHue sHepruu Tefa Mpu COBEPIICHUH padOoTHI.

B3anMHble NpeBpanieHruss KWHETHYECKOM WM IOTEHUHMAIBHOW HSHEPIrUM IpU
JNEHUCTBUM Ha TEJIO CHUJIbI TSKECTU U CUIIbI YIIPYTOCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

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 KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TTOTEHIMAILHON dHEPrUM NPYKUHBI ¢ pabOTON CHJIBI
TPEHUSI.

Omnpenenenue pabOThl CHIIBI TPEHHS] TPHU JABMKCHUHM Tella MO HAKJIOHHOU
IJTIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka U TEpMOAHMHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4Yeckol teopun (MKT), wux
onbiITHOe obOocHoBanue. Jlubdysus. bpoyHoBckoe nBmwxkeHue. Xapakrep
JNBWKEHUS M B3aUMOJECHCTBHMS YACTHI[ BellecTBA. MOZENM CTPOECHUS Ta30B,
KUJKOCTEH U TBEPABIX TEl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



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

TermoBoe paBHOBecue. Temmeparypa u cnocoObl €€ u3mepenus. I[llkana
temnepatryp Llenbcust.

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

['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Kmnaneiipona. AOcomoTHas
temrneparypa (mkaia temneparyp Kensuna). 3akon JlanpToHa. M3omporiecchl B
U7caIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
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 TeMIlepaTypbl TEPMOANHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW SHEPrUueH MOCTYNATENbHOr0 TEMIOBOTO ABUKEHUS €€ YaCTHII.

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

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] 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, nadbopamopnsie padbomul, nPaKmMuKym.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEIJIO00OMEHE MEXAY ropsiuei U XOJI0JHOM BOJIOMN.

WN3ydyeHne W30TEpMUYECKOro IMporecca (pPeKOMEHAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30X0pHOro mporecca.

N3ydyenune nzo0apHoro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TI]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKON CUCTEMbI KaK CpPEIHHE 3HAYEHUSI BEJIMYMH, ONMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamMuku. (CamMonpou3BOIbHAs — peJlaKCallus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
VYcnoBuss TPUMEHUMOCTH ATOM MOJIETU: HU3KAas KOHILEHTPAIUSl YacCTHIl, 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  cmoco0  W3MEHEHWUs ~ BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuectBo Teruorel. TennoéMKoCTh Tenma. YaenpHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHHE Maliepa. YenbHas TeEIioTa CropaHus
ToruiBa. Pacu€r KommyecTBa TEIUIOTHI TIpW  Terwionepenade. [lorstue 00
aauabaTHOM ITpoliecce.

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

BTopoli 3akOH TEpMOAMHAMUKK [JII PABHOBECHBIX IMPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOAUT
eIMHCTBEHHAs afanabara. AGCOMIOTHAS TeMIepaTypa.

Bropoii 3akoH TEepMOAMHAMHMKHM JUIsI  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXXHO TEepeiaTh TEIJIOTY OT 0oJiee XOJIOAHOTrO Teja K OoJjiee HarpeToMmy 6e3
komrnencanuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX POIECCOB.

[Tpuanumnel nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

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

TexHnueckne yCTpOHCTBA W TEXHOJOTMYECKHE NPOLECCHI: XOJOAWIbHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOWHA,
MOJIy4YEHHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3alUs «TEIUIOBBIX» OTXOJO0B C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TETJIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KoMnbroTepHble MOJIETN TEMJIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanne u KoHmeHcanus. VcmapeHue W KumeHue. Y AelbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpimieHHple W HEHachllleHHblE mnapbl. KaudecTBEeHHas 3aBUCUMOCTH
IJIOTHOCTU W JABJIEHUS 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. Kpucrammmueckue u aMmopdHbie Tena. AHHU3OTPOIUS CBONCTB
KpuctayuioB. [lnmaBrneHne W KpucTtaumzamus. YJeabHas TEIUioTa IIJIaBJICHHUS.
CyOaumarnus.

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

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

[IpeobpazoBanue 3HEPruu B (Ha30BBIX MEPEXOAAX.

YpaBHeHUE TETIOBOTO OaaHca.

[ToBepxHocTHOEe HaTspkeHHe. Kod(ppuimeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumispusle siBnenus. JlaBineHue noa UCKPUBIEHHON NMOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

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

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenune. Kunenue rmpy noHMKEHHOM JaBJICHHUH.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.



KanwispHsle SBIEeHUS.

Mopen HEHBIOTOHOBCKOM KUIKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3ydenue 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILECHHBIX I1aPOB.

W3mepenne aOCOMOTHON BIQXXKHOCTH BO3JyXa M OLIEHKA MacChl MapoB B
ITIOMEILECHNH.

N3mepenne kor(puLreHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moxyns FOHra.

HccnenoBanue 3aBUCMMOCTH  jAedopmanu  pe3MHOBOro  obpasua  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.
DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsAl. 3aKOH COXPAHEHUS BJIECKTPUYECKOTO
3apsja.

B3aumoneiictue 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. lloreHnumanpHas SHEprus 3apsga B IJIEKTPOCTATUYECKOM  IIOJIE.
[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 DIEKTPOCTATHYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apsIOB.

JvanexTpuku B DJIEKTPOCTAaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konzencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOE cOeIMHEHUE KOHAEHCATOPOB. [locnenoBarenbHoe COETMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHnueckrne yCTPOMCTBA MU TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETP, DBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE DJIEKTPONpHOOpOB,
KOHJICHCATOpHhI, reHepaTtop Bau ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM TOJIE.

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 MOJISl 3apsSyKEHHOT0 KOHAEHCATOPa.

3apsiaKa U pa3psziKka KOHIECHCATOpa 4YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

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

N3ydyeHne npoTekaHusi TOKA B LIENHU, COAECPKALLEH KOHAEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HampspKEeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBaHue pa3psiia KOHAEHCATOPA Ye€pe3 pe3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VY ciioBHS CyIIECTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOuHMKH
toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma aJisl yyacTKa LeTu.

DIIEKTPUUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COTIPOTHUBIICHUS
OJIHOPOJIHOT'O MPOBOJAHUKA OT €ro JJIUHBI U IUIOIIAJA MONEPEYHOrO CEUYCHHS.
VY nenpHOE CONPOTUBIIEHUE BEUIECTBA.

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



Pabota snextpuueckoro Toka. 3akon [[xoynsa—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 HAIPSDKEHUs UL PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTh CONPOTUBICHUS HMWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

HccenenoBanne 3aBUCMMOCTH CUIIBI TOKA OT CONPOTUBIICHUS IPU MOCTOSTHHOM
HaIpsHKCHUH.

[Ipsimoe nzmepenne D1C. KopoTkoe 3aMbIKaHUE TAIIbBAHUYECKOTO JIEMEHTA
Y OLICHKAa BHYTPEHHETO COIPOTHUBIICHUS.

CrniocoObI coeiuHeHUsT UCTOYHUKOB Toka, DJIC GaTapeii.

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

Yuenuueckuii sxcnepumenm, nabopamopruie padbomol, npaKmMuKym.

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 CONPOTHUBIICHUSI UICTOYHUKA TOKA.

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

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

HccnenoBanne 3aBUCUMOCTH TTOJE3HOW MOIIIHOCTHM MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuunwix cpeoax.

DJeKTpUYecKass IMPOBOAUMOCTb  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAs
IPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAJLUIOB OT
Temrieparypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBONCTBA JNEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKMU. CobctBeHHas u MpUMECHAast MIPOBOJIUMOCTD
nonynpoBogHUKOB. CBoiicTBa p—N-niepexona. [loaynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUUECKUA TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAs AUCCOLUALUS.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJIeKTpUUeCKU TOK B razax. CamMOCTOSITENIbHBIH M HECAMOCTOATEIbHBIN
paspsa. PaznuuHbie TUIIBI CAMOCTOATENBHOTO paspsaa. MomHus. [1nasma.

TexHuueckne yCTpOMCTBA M TPAKTUUECKOE MNPUMEHEHHUE: Ta3opas3psiaHbIe
JaMIIbI, DJIEKTPOHHO-Ty4YeBass TPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: ITHO/,
TpaH3UCTOp, (OTOAMOMA, CBETOAMOJ, TallbBaHWKA, padUHUPOBAHUE MEMH,
BBIIIJIaBKA AJTFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoii paspsa 1 IpOBOAUMOCTE BO3yXa.

CpaBHEHME TPOBOAMMOCTH METAJUIOB U TTOJTYIIPOBOJIHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmroienue ammekTpoimsa.

N3mepenue 3apsia OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCHUMOCTM  CONPOTHUBJIEHHUS  TEPMOPE3UCTOpPAa  OT
TEMIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3n4ecKNH NPAKTUKYM.

CnocoObl u3MepeHus: PU3NYECKUX BEIUYHMH C UCTOIb30BAHUEM aHAJIOTOBBIX
1 U(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHCTEM.
AOGCOITIOTHBIE I OTHOCHTEJIbHBIE TIOTPEITHOCTH U3MEPEHNN (DPU3UIECKUX BEIUYMH.
OueHka rpaHul] MOrPENIHOCTEM.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIECIOBAHUM  3aBUCHUMOCTEN
bu3nueckux BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BbIOOpP U3 PadoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
1abopaTopHbIC padOThHI, 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 U3YUEHUEM 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 YypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepbosna, ux rpaduku u cporicta. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKICCTBO.
BekToph! 1 MX TPOEKIIMKN Ha OCH KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYKAIOIICH CpEbl,
yTUJIM3ausl OMOOPraHUYECKOro TOIUIMBA IS BBIPAOOTKH  «TEIUIOBON» W
3JIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSHKCHHE M KaITMJUIAPHBIC SBJICHUS B TIPUPOJIC,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumun: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYIL,
MOJIb BEIIECTBA, MOJSIpHAs Macca, IOJIydeHHEe HaHOMAaTepHasloB, TEIUIOBBIC
CBOMCTBA TBEPMABIX TEII, KUIKOCTEH M Ta30B, KUIKUE KPUCTAIUIBI, DICKTPHUYECKUE
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, CTAaTHYECKHE KOHCTPYKITUU
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (THMPOCKON, BOAOMET W APYTHE), JNBHUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MAaTepUaioB, B TOM 4YHCJIE HAHOMATEpPHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
ra30pa3psIHbBIE JIAMITHI, TTOJTYIIPOBOTHUKOBBIC MPUOOPHI, TATbBAHUKA.

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 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Opcrena.

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 BeniecTse. DeppoMarHeTuky, napa- u 1MaMarHeTUKHU.



TexHuyeckne yCTpOMCTBA M TEXHOJOIMYECKUE IIPOLECCH: NPUMEHEHHE
IIOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MAarHATHOTO  MOJS  IOJOCOBOTO U
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

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

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOmronenune nBU>KeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JEUCTBUSA AIEKTPOU3MEPUTENBHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccenenoBanne NeUCTBUSA IOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

Ornpenenenre MarHMTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbl AMITepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKUMM. [IOTOK BEKkTOpa MarHUTHOM
uHaykund. OJIC wmHAaykuuMu. 3aKOH BJIEKTPOMAarHuTHOM uHAyKuuu Papazes.
Buxpesoe anekrpuueckoe nose. Toku Pyko.

O/JIC vHOyKUMM B IIPOBOAHHUKE, ABMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenna.

MuayktuBHOCTh. Karylika WHIYKTUBHOCTM B LENH IOCTOSIHHOTO TOKA.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprusi MarHUTHOTO ITOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
I1€4Yb, COJICHOMU], 3aIUTa OT JIEKTPU3ALMU TEIl IIPU ABUKEHUHA B MArHUTHOM I10JI€
3emiu.

Hemoncmpayuu.

HaGmronenue siBieHHs 3JIEKTPOMarHUTHOM WHYKITUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHIYKIINH.

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

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

Ornpeaenenre MHAYKIIMM BUXPEBOTO MarHUTHOTO TOJIS.

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 OIMMCaHUE.
DHepreTHuecKoe ONrcaHue (3aKOH COXpaHEHUsS MEXaHMYeCKOoW >Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Amvmutyna u ¢aza kosneOanuil. CBsI3b aMIUIUTYIBI KOJIEOAHUN HCXOHOM
BEJIMYMHBI C aMIUTUTYIaMU KOJieOaHUM €€ CKOPOCTU U YCKOPEHHS.

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

[Tonsarue o 3aryxaromux kKonedanusx. BeinyxaeHHble konebanus. Pezonanc.
PezonancHas kpuBas. BiusHue 3aryXaHus Ha BHUJ PE3OHAHCHOM KPUBOM.
ABTOKOJICOaHMS.

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

Hemoncmpayuu.

3anuck K01e0aTeabHOro IBUKECHHUS.

HaOmonenne He3aBUCUMOCTH MEPHOJa MaIbIX KOJIGOaHH 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 UICATbHOW MOJICTH IPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs YHEPTUU MIPH KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuona cBOOOAHBIX KOJEOAHMM HUTAHOTO U TPYKUHHOTO
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.

HccnenoBanre BEIHYKICHHBIX KOJICOaAHUH.

Tema 2. Inekmpomaznumnsle Konebanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
ujeallbHOM KoJjiebarenbHOM KOHType. Dopmyrna TomcoHa. CBsA3b aMILTUTY/bI
3apsizia KOHACHCATOpa C aMIUIUTYIOU CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHEHUS YHEPTUHU B UICATHHOM KOJIeOATeTbHOM 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 BPEMEHHM.

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

Nneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepemadya u moOTpeOieHUE
3JIEKTPUYECKON IHEPTUU.

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

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

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pe3ucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIMIT ASUCTBUS TpaHchopmaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

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

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMU IIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpaXeHHE, MpeloMIeHHe, HUHTephEpeHLUs Hu
mudpaxius.

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

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalMs BEKTOPOB B 3JIEKTPOMAarHUTHOW 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.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

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

Hemoncmpayuu.

OOpazoBaHue 1 pacnpoCTpaHEHHE MONEPEUHBIX U MPOAOIBHBIX 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 yJIbTPa3ByKa U €ro IPUMEHEHHE.

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

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

O6HapyxeHre nHOPaKpacHOTo U YIbTPaPrOIETOBOr0 U3TYUCHHUH.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuyeHne pacrpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOMU cpene. JIyd cBera.
TodeuHbIil UICTOYHHK CBETA.

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

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npesnomieHusi. OTHOCUTENbHBIN MOKa3aTenb npesiomiaeHus. [TIocTOsSTHCTBO 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 OTpakeHHe. [IpenenbHblii yroa moJHOrO 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 MPETOMIICHUSL.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

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. Pazpemraronias cnocodHOCTh. ['71a3 Kak onTuyeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTUHE OT JBYX KOT€pEHTHBIX MCTOYHMKOB. IIpuMepsl KiacCHYecKHX
UHTEPPEPECHIIMOHHBIX 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, JIyIa,
nepuckor, (oTtoanmnapaT, MHUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnegoBaHue npeioMIeHus CBETA.

HaOmroneHmne noinHoro BHyTpeHHEro oTpakeHusi. Moziesib CBETOBO1A.

HccnenoBaHne Xoma CBETOBBIX IYYKOB YEpE3  IUIOCKONAPAJLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.

Mopnenu MUKpOCKomna, TEJIECKONa.

Habmonenne natepdepeHium cBera.

HaOmronenne BETOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpmeHeHue nosIporuI0B I H3YYEHN MEXaHUYECKUX HAIPSHKCHUIM.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenue nmokasaresns NpeJoMIICHUS CTEKIIA.

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

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[TomyueHune u300pa>keHusl B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BL.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Hab6monenne nudpakinu, nHTEp)EpEHITNN 1 TTOJIAPU3AINHA CBETA.

N3ydyeHne noasipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3yuenne nuaTepdepeHINH Ja3epHOro U3MyYeHHs Ha IBYX MIETAX.

HaGmonenue nucnepcum.

HaOmonenue u uccnenopanue 1udpakiuOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON
PELIETKY.

Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuipl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEIUAIBHON TEOPUH OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHU M COKPALIEHUE JTUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C SHEPrUe U UMIYJIbCOM PENSATUBUCTCKON YaCTHUIIbl. DHEPrus
IIOKOSI.



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

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHue HMIyJbCa W DHEPrUM  PEISTUBUCTCKUX  4acTull (mo
(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.

@DOTOHBL. DHEPrUsl U UMIYJILC (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 OTpaKkaroulyro MoBepxHOCTh). Ombitel I1. 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 HEONpPeaAeEHHOCTE!
I'efizenbepra.

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

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodrPdekTa.

HccnenoBaHne  3aBUCHUMOCTHM  CONPOTUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBe uccnenoBanus hotodddexra.

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

Tema 2. @uzuka amoma.

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

[Toctrynatsl bopa. M3nydyenue u norsouieHrue (GOTOHOB MPH MEPEX0e aroma
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

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

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne muHeyaToro CexkTpa.

HccnenoBanne cnekTpa pa3peKEeHHOI0 aTOMapHOrO BOJOPOJIA M U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

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

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt maccsl aapa.

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

Merozsl peructpaiuu 1 UCCIEAOBAaHUS IIEMEHTAPHBIX YaCTHII.

OyHAAMEHTaIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

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

EnnHcTBO puznyeckoil KapTUHBI MUpA.

TexHnueckne yCTpoMCTBA U TEXHOJIOIMYECKHUE MTPOLECCHI: T03UMETP, KaMepa
Bunibcona, SiAEpHBIA  peakTop, TEPMOSAJEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpeKOB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paiioakTUBHOrO ()OHA C UCTOIb30BAHUEM JTO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHOMHH. I[IpUMEHUMOCTh 3aKOHOB (U3UKK JUIsI OOBSICHEHUS MPUPOJIBI
KOCMHUYECKUX 0OBEKTOB.

MeTtonpl aCTpOHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3mnoro nHeba. CosBe3nusi, sSpkue 3BE3MbI, IIAHETHI, MX BUIUMOC
JIBUYKECHUE.

ConHeuHas cucrema.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3]] TJIABHOM IMOCIIENOBATEIbHOCTU. BHYTpeHHEe CTpoeHue
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE NBIPBI B sapax
rajaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenust 3B€31HOTO0 HeOa HEBOOPYKEHHBIM TJIA30M C HMCIOIb30BAaHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaOmonenuss B Tenmeckon JlyHbl, TIulaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHHH.

DU3NYEeCKHUH IPAKTUKYM.

CrocoOb1 m3MepeHust (PU3NYECKUX BEJIUMYHWH C MCIOJIh30BAHUEM aHAJOTOBBIX
U [UQGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHu NOrpeNIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, MCCICIOBAHUKA  3aBUCUMOCTEM
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiax «YUYEHHYECKHH  DKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aroIee MOBTOPEHUE.



O6o00m1eHne U cucTeMaTH3alus CoJAepKaHus pa3fesoB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Pons Qusuku u acTpoHOMUM B DKOHOMMYECKOH, TEXHOJOTUYECKOM,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YeIOBEKa, pojib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAayYHOM KapTUHE MUPA, 3HAUCHUE ONMUCATEIIHLHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
dbusznueckor Teopuu, poJib GU3HMUECKON TEOPUHU B (HOPMUPOBAHHH MPEACTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABIICHUI O IPUPOJIE.

MexnpeameTHble CBA3M.

N3ydyenne kypca Qusuku yrayon€éHHoro ypoBHs B 11 kiacce
OCYHIECTBIIIETCA C YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBSA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHUE, HAy4YHbIA (PAKT, TUnore3a, (Qu3nyeckas BEIUMYHMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJACIUPOBAaHHUE, MOJENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUY ECKOE
TOXKJIECTBO. BEKTOpPBI M MX NMPOEKIMH HAa OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB.
[TpousBonnble 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEYroJIbHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: snektpuueckue SBJICHUS B KUBOM NpUpOJE, KoseOaTelbHbIE
JNBIKCHUST B JKUBOW NPHUPOAE, OHKOJOTMYECKHME PUCKU TMPU IPOU3BOIACTBE
ANEKTPOIHEPTUHU,  AIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  Cpesbl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEJIULMHE, ONTUYECKUE SBICHUA B KUBOU
PUPOJE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTYpPa TBEPIBIX
TE1, MEXaHU3Mbl O00pa30BaHUS KPUCTALIMYECKON pPEIIETKH, CIEKTPaIbHBIHI
aHaIM3.

T'eocpagpua: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX PYI,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cericmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOABUTATENb $IKOOM, TeHepaTop MEPEMEHHOI0 TOKa, WHIYKIIMOHHAS TeYb,
JIMHUHA 3JEKTPONEpPEnay, EKTPOABUTATENb, padap, paIuoONpUEMHHUK, TEIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKOBas AMArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIﬁ alrrapar, BOJOKOHHAA OIITHKA, COJTHCUHAA 6aTape$1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACpHasa SHCPICTUKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHA.



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

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mpeamera «Duszukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPaXKAAHCKOr0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCHICKOr0 OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

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 OTHOLIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OLIEHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIEC PEUICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOIO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e OCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAsA OCTETUKY HAy4YHOIO
TBOpPYECTBA, MPUCYIIETO (PU3NUECKON HAYKeE.

TPYAOBOIr0 BOCIIMTAHUS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJie CBA3AHHBIM C (U3MKOW U TEXHHUKOM, 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 AKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE ICUCTBUM B OKPYKAKOUICH Cpele Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE ONBITA JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

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

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

BBIABJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYMS B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

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

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

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HAYYHOU TEPMHUHOJIOTHEH, KIFOYEBBIMA MOHATUSIMH M METOAAMH
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
COZepKaHUsl, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHUS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U W aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTHh 3HAHMS 10 (U3HKE B MPAKTHUECKYIO O0JIaCTh
KU3HEAEIATEIbHOCTH;

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

Pabora ¢ undgopmanmeii:

BJIaJIETh HABbIKAMU MOJy4yeHUs MHGOpMaluu (PU3NYECKOTO COAEpKaHUSA
U3 UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYILECTBIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJIb30BaTh CpeACTBA HWH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOrO COAEpP’KAaHUSA B pa3IMUHBbIX (hopmaTax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIIEHHE Ha YypoKax (U3UKK U BO BHE-ypOUHOU
NEeATENbHOCTH;

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

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJMBUTYaIbHON pabOoThI;

BbIOMpAaTh TEMATHKy M METOJAbI COBMECTHBIX ACHCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JEeUCTBUH, pacIipeiessITh POJIM ¢ YUETOM MHEHHUI YUaCTHHUKOB, 0OCYXKIaTh
pe3yabTaThl COBMECTHOM paboTHI,

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

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

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

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ [MO3HABATENIbHYIO  JESATEIbHOCTh B
o0imactT (U3UKU W ACTPOHOMHH, BBISBISITH MPOOJIEMBI, CTAaBUTh H
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTABJIATDH IUIAH PEHICHUS] PACUETHBIX U KaueCTBEHHBIX
3aj71a4, TUIaH BBIMOJIHEHUS MPAKTUYECKOW paboThl ¢ Y4ETOM HMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOUTECHU;

JlaBaTh OLEHKY HOBBIM CUTYAIIHSIM;

pacliupsTh ~ paMKH  y4eOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JieJlaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO U TPOSBICHUIO JIPYAHUIIMU B 00JaCTH
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BIIAQJICTh HAaBBIKAMHU TO3HABAaTEJIbHOW pe(deKCuu Kak OCO3HaHMS
COBEPIIAEMbBIX JICMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedJIEKCUU IS OICHKH CHUTYyallid, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OILICHMBAaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PEHICHUS IO HX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MpPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITCILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

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

COBEPIIEHCTBYETCS HIMOIMOHATBHBIN UHTEJUIEKT, MIPEANOoIarafoIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHUA,  BKJIIOYAIOMIErO  CIIOCOOHOCTh  TOHUMAaTh  CBOE

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

CaMOpEryJTUPOBaHMSI, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIMOCOOHOCTH aJanTHPOBATHCA K
OMOITMOHAILHBIM HU3MEHEHUSIM W TPOSBISTH THUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICIN
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOXHOCTEH;

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

COIIMATTbHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTpaMBaTh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOHGIUKTHI.

[TPEAMETHBIE PE3VYJIbTATEI



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

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMATILHOM M ATUYEeCKOM cdepax AesaTenbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTrHOCTUYECKOW  (QYHKIUN  (QU3UYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (DM3UKH M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(GbopMUpPOBAHUY TIPEACTABICHUN O (U3UUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIECCOB  (SIBJICHWI): WHEpIHATbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCOMIOTHO yhpyras aedopmaius, 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 BCEOOIIMI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHATM3UPOBATh M OOBACHATH MEXAHMYECKHE TIPOLECChl U  SBIICHUA,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OpMYJIbl KMHEMAaTUKH PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpasoBaHus ['amuiest aii CKOPOCTH W TEPEMEIICHHS,
3akOHbl HpBIOTOHA, TIPUHUKUN  OTHOCUTEIBHOCTHM [ amuies, 3aKOH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbca 1 MEXaHUYECKOU
SHEPrUHU, CBSI3b PabOThl CHJIbI C M3MEHEHHWEM MEXaHWYECKOW HHEpruu,
YCJIOBUS paBHOBECHUsS TBEPAOro Teja), MOpU HTOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS UMIYJIbCa U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHOBHble monoxeHuss MKT u 3akoHBI MOJEKYISpHOHM (QU3HKKA U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW JHEPrued TEIUIOBOrO ABWKEHUS M KOHUEHTPALMEW €ro
MOJIEKYJI, CBA3b TEMIIEPAaTyphl BEIIECTBA CO CPEOHEW KUHETHUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABIICHUS HUICAIHHOTO
raza C KOHIEHTpAIIMEW MOJIEKYJI M €ro TEMIIepaTypol, YypaBHEHUE
Menneneesa—Knaneipona, mnepBbli 3aKOH TEPMOAWHAMUKH, 3aKOH



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

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHbBIE TIOJIO)KEHHSI M 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH KyioHa, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
MoJIEH, MPU ATOM YKa3biBas YCIIOBUSA MpUMEHUMOCTH 3akoHa KyroHna, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOLIEHUS: 3aKOoHbI OMa il ydacTka
UenyM YU JUIA 3aMKHYTOM DSJIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

OINHUCHIBaTh (PU3MYECKHUE MPOLECCHl M SBJICHUS, HCIONb3YysS BEITUYHMHBI:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJ, CHIIA,
MOMEHT CWIbI, JaBJI€HUE, MOTEHUUAIbHAs JHEPrus, KUHETUYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIA TSKECTH, CUJIA YIPYTOCTH, CHJIAa TPEHHS, MOILIHOCTD,
SHEPrus B3aUMOJCHCTBUSA Tela ¢ 3eMiI€id BONM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroil nedopManuu MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUICAbHOTO OJHOATOMHOIO rasza, pa0oTa HaealbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JIBUTATEIISA; AJIEKTPUUECKOE I10JI€, HAIPSHKEHHOCTD 3JIEKTPUYECKOIO IO,
HanpspDKEHHOCTh  MOJIE  TOYEYHOI'O 3apsA/a WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN 3JEKTPOCTATHUECKOrO IOJI,
pa3HOCTh  IMOTEHUMAJOB, JJIEKTPOABWXKYIAs CWIa, CHIa  TOKa,
HaIlpsDKEHUE, MOIIMHOCTh TOKA, DJJIEKTpUYeCKas EMKOCTh INIOCKOrO
KOHJIEHCATOpa, CONPOTUBIEHUE YYacTKa LENH C IOCJIEI0BATEIbHBIM H
NapajlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOr0 MOJIs
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOEHHOCTHM  TPOTEKaHWs  (PU3UYECKUX  SBIICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBUJKCHHE 4YacTHULl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlUs, IIJIaBICHUE U KPUCTAILTU3allHs, HAllPaBJICHHOCTh
TEIUIONEpEAAYH, IEKTPU3ALUA TeEJl, SKBUIIOTCHIIMAIBHOCTh TTOBEPXHOCTH
3apsKEHHOT O IPOBOAHUKA;

IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hpr3MUECKON BETUUYHHBI OT
Ipyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DUKCUPOBATH pPE3yNbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHAE TIpaduUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeIaTh BBIBOJBI 110 PE3YJIbTaTaM
WCCIIEI0BaHNS;

MPOBOAUTh KOCBEHHBIE H3MEPEHUsSI (U3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TUITOTE3BL: MJIAHUPOBATh
HKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIIM3UPOBATh
MOJIYUCHHbIE PE3YNbTAaThl U JENaTh BBIBOJ O CTATyce MPEAJIOKEHHOU
TUIOTE3bI;

coOJr01aTh MpaBuiia O€30MacHOr0 TpyjAa MPHU MPOBEACHUU HCCIICIOBAHUM
B paMmMKax y4yeOHOro OJKCIEpMMEHTa, MpaKTHKymMa ©  y4eOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemare pacuy€THBIE 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOpD (u3MUYECKOW MOJAENH, OTBeUarIeld TpeOOBaHWSIM  3aadH,
OpUMEHATh  (POPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTM U  IOCTYJaThl
¢u3nyecKux TEOpPUM NpU HCIOIB30BAHUM MAaTEMATUYECKUX METOOB
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
AHAIN3UPOBATH PE3YNIBTATBl M KOPPEKTUPOBAaTH METOIBI PELIEHUs C
Y4€TOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3/esioB Kypca (PU3MKH, a TaKKe MHTETpally 3HaHUN U3 JPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCy’KJI€HUI ¢ OMOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3MYecKue SBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS [ OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
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 M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JEATEIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (PU3MUECKMMM IpolLeccaMu, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
IPUPOJOIIOJIB30BAHUH, @ TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHHM
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
00I1IeCTBa;



IPUMEHATh Pa3IMuYHbIE CIOCOOBI pabOThl C MHpOpMAIMEH (PU3NIECKOTO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAaIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HayYHO-TIOMYJISIPHON MH(OpPMAIMKU, CTPYKTYPUPOBAHUS M UHTEPIIPETAIIUU
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBAaTh  MOJY4aeMylo  HMH(OpPMALMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

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, pAMOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYAllUAX, aJICKBAaTHO OLIEHMBATh BKJIAJ Ka)JOro U3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI;

MPOSBIISATh MOTUBALIMIO K OyAylieil NpoeCCHOHAIBHON AESITEIbHOCTH 1O
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xonuy oOyuenuss B 11 knacce TnipelIMETHBIE pe3ylbTaThl Ha YIrIIyOJIEHHOM
YPOBHE JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLMAIBHOM M 3TUYeCKOoU cdepax NesTeIbHOCTU YelIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAyYHOW KapTHHE MHUpPA, pOJib aCTPOHOMHH B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM PA3BUTHH, 3HAYEHUE ONMUCATEIbHOW, CUCTEMATU3UPYIOLICH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKUMI (DU3HuecKoil Teopuu —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponap (pusnueckor 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  (AIBJICHUI): OJHOPOJIHOE AIIEKTPUUYECKOE U  OAHOPOAHOE
MarHMTHOE I0JI, TAPMOHUYECKUE KOJeOaHusl, MaTeMaTUYECKUN MasiTHUK,
WJCATbHBINA TMPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJEJIM CBETA;

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



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3YSl OCHOBHBIE TIOJOXKEHHUSI W 3aKOHBl DJIEKTPOJWHAMUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuina JlopeHma, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHS]  CHJIBl  TOKa,  IOCTYJIaThl  CIEHUaJIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OWHINTEHHA IS
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIEHUsI HeompeAenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEN W DHEPrUU B SIEPHBIX PEAKIMAX, 3aKOH
PaAOaKTUBHOTO pacnazia);

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsHDKEHHOCTD 3JIEKTPUYECKOrO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MAarHUTHOTO TOJISl, MAarHUTHBIM TOTOK, CWia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacTUIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBO€ YHUCIIO U 3apsij apa, SHEPTUs CBS3H SApa;

OOBSICHATH  OCOOCHHOCTHM  TPOTECKaHUS  (PU3WYECKUX  SIBJICHUIA:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, JAUGpaKiusg, JUCHEpCHsi, TOJHOE BHYTPEHHEE OTpakKeHHE,
dbotoanexktpuueckuii 3¢dext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue saep, (PU3NYecKUue MPHUHIUIBI CIIEKTPATbHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeNATh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, cuJibl AMriepa u cuiibl JIopeHia;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJioM, TOHKOW JIMH30M,
Y PacCUMUTHIBAThH €r0 XapaKTePUCTUKH,

MPUMEHATH OCHOBOIIOJArallie ACTPOHOMHYECKUE MOHATHS, TEOPUU U
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CHCTEMAX, B MEXTaJIAKTUYECKOU
cpelie; NBMKEHUS HEOSCHBIX TeJ, BOJIIOIUH 3BE3T U BeeneHHoil;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpOBATh pe3yjbTaThl TOJYYCHHOW 3aBUCHUMOCTHU



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

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHCHIBATh METOABI MOIYYEHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPATOPHOro 000PYAOBaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nuecKol MOJENbI0: Ha OCHOBAaHMM aHajiW3a YCIOBUS BbIOMpATh
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3UYECKUX TEOPUU
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACUETHl HA OCHOBAHUM UMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

peliath KauyeCTBEHHbIE 3a/layd, TpeOyroliyue MNPUMEHEHHUs] 3HaHUW U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETUYECKHE 3HAHMS [ OOBSICHEHUS OCHOBHBIX
NPUHILIUTIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBATh MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
NESATENIbHOCTH 4YeJIOBeKa, CBSI3aHHOW ¢ (PM3MYECKUMHU MpOIeccamH, ¢
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOIOINONIB30BAHUHU, @ TAKKE Pa3syMHOM HCIIOJIIb30BAaHUU JOCTUKEHUN



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 JJIl TIOUCKa, MepepadOTKH W TpeAbsSBICHUS Y4YeOHOH u
HAy4YHO-IOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALlUN
uH(pOpMAIMU, TOMYyYEeHHOW W3 pPa3IMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

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

paboTare B TpYIIE C HCIOJHEHUEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJeKBaTHO OIEHUBATh BKJAJ KaXJOTO M3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIIATh MOTUBALIMIO K OyAymied npoecCuOHAIbHON EATEIbHOCTH 10
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasnsie | IlpakTuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIM METO/I IIO3HAHUSA ITPUPO/IbBI
1.1 Hayunblii MeTO MO3HAHUS TIPUPOJIBI 6
Hroro no pazueiy 6
Pa3znen 2. MEXAHUKA
2.1 Kunematnka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpAOro Tena 5
24 3aKOHBI COXPAaHEHUS B MEXaHUKE 10
Hroro no pasaeny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPHH 15 1
3.2 Tepmonunamuka.TemioBbie MalIMHBI 20 1
33 ArperatHbie cocTosiHUS BeniecTBa. Pa3oBbie 14 1
Hepexoabl
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNEeKTpUYECKOE Mojie 24 1
4.2 [TocTOsIHHBIN IEKTPUYECKUI TOK 24 1




4.3 Toku B pa3iaMuHBIX cpenax 6
Uroro no pazneny 54
Paznen 5. PUSUNUYECKH IPAKTUKYM
5.1 ®uznyecknil MpakKTUKYM 16 16
Hroro mo pazaeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANHAMUKA
1.1 MaruuTtHoOe€ 1osue 14
1.2 DNEKTPOMArHUTHAS] MHIYKIIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue Kouebanus 10
2.2 OneKTpoMarHuTHbIE KojeOaHus 15
53 MexaHU4ecKHe U AIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Onruka 25 1
Hroro mo pazneny 60

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1 Ocnosel CTO 5 1
Hroro no pasaeny 5
Pazgen 4. KBAHTOBAS ®U3UKA

41 KopryckynsapHo-BOIHOBOM Jyanu3m 15

4.2 dusuka aToma 5

43 dwu3rka aTOMHOTO SJIpa U DJIEMEHTapHBIX 5
' 4aCTHUI]




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DJeMEHThI aCTPOHOMUH U aCTPODU3UKHI 12
Wroro no pazneny 12
Paznen 6. PUSHUECKHUA TPAKTUKYM
6.1 dusnueckuil IpakTUKYM 16 16
Htoro no pazgeny 16
Paznen 7. OBOBLIAIOIEE IIOBTOPEHHUE
Cucremartuszanusa U o0001eHne
71 MPEAMETHOT'O COJIEPIKaHUS U OIbITa 15
' NeITeIbHOCTH, TIPHOOPETEHHOTO MTPH
u3ydeHuu kypca ¢usuku 10 — 11 xnaccon
Wroro mo pazneny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTtpoJibHbIe
padoThI

IIpakTnuyeckue
padoThI

DJIEKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

JlonoiHUTEIBLHAA
uHpopmanus

®duzuka — pyHgaMeHTaIbHas HayKa O
npupogae. Macrpykrax mno Th.

CrapToBast KOHTPOJIbHAS
paborta.Hayunslit MeTOA MO3HAHUS U
METO/Ibl UCCIEOBAHUS (PU3UUECKUX
SIBJICHU I

DKCIepUMEHT U TEOpHs B Mpoliecce
no3HaHus npupoasl. Habmronenue u
9KCIEPUMEHT B (hPH3HKE

Crioco6s! n3MepeHust pu3nuecKux
BCIINYHUH

AOcomoTHAs U OTHOCUTENbHAs
MIOTPELIHOCTU U3MEPEHUI
(bM3HYEeCKUX BEIMYUH

MonemupoBanue B ¢usuke. Ponb u
MecTO GU3UKH B (GOPMHUPOBAHUH
COBPEMEHHON HAYyYHOU KapTUHBI
MHpPA, B IPAKTUYECKON 1€ TETbHOCTH
NI

Mexannueckoe nmxenue. Cucrema
orcuera. OTHOCUTEIBHOCTD




MEXaHHYECKOTO IBIKeHUs. [Ipsmas n
oOpaTHas 3aJa4l MEXaHUKHU

Pannyc-BekTop MaTepualbHON TOYKH,
€ro MPOEKIMN Ha OCH KOOPAHHAT.
Tpaekropus. [lepemenienue.
CxkopocTts. MX mpoekuuu Ha ocH
KOOpauHAT

PaBHOMEpHOE NpsIMOSIMHENHOE
IBUXKeHUeE. ['paduueckoe onucaHue
PaBHOMEPHOTO MPSIMOJIMHEHHOT O
JIBUKEHUS

10

CroxeHue rnepeMenieHuii u
ckopocreil. Pemenue 3a1au

11

HepaBHOoMepHOE nBUKEHUE.
MrHoBeHHasi CKOPOCTb. Y CKOpEHHE.
[IpsimonnHeHOe ABUXKEHUE C
ITOCTOSIHHBIM YCKOPEHHEM

12

I'padmueckoe onucanue
MPSIMOJIMH EHHOTO JIBHXKEHUS C
MOCTOSIHHBIM YCKOPEHHEM

13

CBoboaHoe naseHue. Y ckopeHue
CBOOOJIHOT O MaieHus. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHHU U UX Ipaduku

14

JIBm>xeHue Tena, OpOIISHHOT O IO/
YIJI0M K TOPU30HTY

15

KpuBonuHeitHoe 1BU>XEHHE.
JIBMKEeHNE IO OKPYKHOCTU. YTIIOBas




U JTMHENHas cKkopocTsk. [lepuon n
yacrora. LlenTpocTpemuTenbHoe u
MOJIHOE YCKOPEHUE

16

KonTtponbshas paborta o reme
"Kunematuka"

17

ITepsbliif 3akoH Hpr0TOHA.
HNuepunanbHbie CUCTEMBI OTCYETA.
[IpuHuun otHocuTensHOCTH ["anmnes.
HeunepuuanbHble cucTemMbl OTCUETA

18

Cwia. PaBHOelicTByIOMIIAs CHJIA.
Bropoii 3akon HetoTona. Macca

19

B3aumoneiictBue ten. TpeTuil 3akoH
HeroToHa

20

[IpuHIUI Cyneprno3uLNK CUJL
Pewenue 3a1au Ha npuMeHeHUE
3ak0HOB HproTOHA

21

3aKOH BCEMUPHOIO TATOTCHMUS.
DKBUBAJEHTHOCTh IPAaBUTAIIMOHHON U
MHEPTHON MaCcChl

22

Cuiia TSHKECTH U YCKOpPEHHUE
CcBOOOIHOrO MaieHUs

23

JIBrxeHne HeOECHBIX Tel U UX
HNCKYCCTBCHHBIX CITYTHHUKOB. HepBasI
KOCMHYECKAsi CKOPOCTb. 3aKOHBI
Kennepa

24

Cuna ynpyrocru. 3akon ['yka. Bec
Tena

25

Cuna tpenus. [Ipupona u BUabI cuil




TpeHud. [[BuxkeHue B )KUIAKOCTU U
rase ¢ y4éTom CHJIbl COIIPOTUBIIEHUS
cpensbl

26

Jasnenue. ['mapocratuueckoe
nasienue. Cuna Apxumena

27

AOCOIIIOTHO TBEPAOE TEIIO.
ITocTynarenbHOE U BpallaTelIbHOE
ABWIKCHUC TBEPAOIro TCJia

28

MOMEHT CHUJIbI OTHOCUTEIIHBHO OCH
BpallCHHA. IIneuo cuibl

29

CrnoxxeHne Chll, TPUJIOKEHHBIX K
TBeproMy Teny. LleHTp Tskectu Tena.
VYcnoBusi paBHOBECHUSI TBEPOro Teja.
Bunel paBHOBECHS

30

Penitenne 3amau

31

KonTtponbshas paborta o reme
"Iunamuka. CtaThka TBEpIOro Tena"

32

NMmynbc MaTepHaIbHOM TOYKH,
CHCTEMBI MAaTEPUAIIbHBIX TOUYEK.
IlenTp Macc cucTeMbl MaTepHAIIBHBIX
To4yek. Teopema o IBHKEHUH LIEHTpa
macc

33

I/IMHy.TIBC CHUJIbI U UBMCHCHHUC
HMITYJIbCA TeJa. 3aKOH COXPAHECHMS
HUMITyJIbCa. PeaxktuBHOEC JABUXXCHUC

34

MoMEHT uMITyJibca MaTepPUATIbHOMN
Touku. [IpencraBieHue o COXpaHEeHUHU
MOMEHTA UMITYJIbCa B LIEHTPAIBHBIX




TII0JIAX

35

Pemenue 3agau

36

PaGoTa cuJel Ha MaJIoM | Ha
KOHEYHOM IepEeMEeNIeHUH.
I'paduueckoe npeacTaBiacHUE PabOTHI
criIbl. MOITHOCTE CHIIBI

37

Kunernueckas sneprus. Teopema 00
MU3MEHEHUHN KHHETUYECKON SHEPruun
MaTepUAIbHON TOYKH

38

HOTGHI_II/IaJIBHBIC 1 HEIIOTCHIIMAJIbHBIC
CHIJIBI. HOTGHLII/IaJ'IBHaﬂ SHCpPrus.
Bropas xocmudeckast CKOpocThb

39

Tperbst kocMHuueckasi CKopocTb. CBsi3b
paboThl HEMOTEHLUAJIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKON YHEPruun
CHCTEMBI TeJl. 3aKOH COXPAHEHMS
MEXaHUYECKON IHEPTUHU

40

Yrupyrue v Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHyum 11 neanbHon
KUIKOCTH

41

Kontponbshas pabota o reme
"3aKOHBI COXpaHEHUs B MEXaHHUKeE"

42

Pa3BuTHne npeacrasienuii o npupoae
TerJI0TEI. O CHOBHBIE MOJIOKCHUS
MKT. quddyszus. bpoynosckoe
JBH)KCHHUC

43

Ctpoenue ra3o00pa3HbIX, )KHIKUX U
TBEPABIX TeJ. XapakTep ABUKEHUS U




B33.PIMOI[CI>'ICTBI/I$I JacTull B€IICCTBa

Macca u pazMepbl MOJIEKYJ (ATOMOB).

44 KomnaectBo Bemectsa. [locTossHHas
ABorajpo

45 Temneparypa. TennoBoe paBHOBECHE.
[IIxana I[enbcus

46 Pentenune 3amau

47 WneansHE1ii ra3. 'a30BEIe 3aKOHBI

48 YpaBHeHune MeHieneeBa-
Kunaneitpona. Pemenue 3agau

49 AOcoimoTHas TemMneparypa. 3akoH
Hanbprona

50 H3omnporieccel B uaeaabHOM raze ¢
IOCTOSSHHBIM KOJIMYECTBOM BeEIlIeCTBA
I'paduueckoe npencraBieHne

51 M30IPOIIECCOB: U30TEPMa, U30X0Pa,
nzobapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemrenue 3agau
CBs13b a0COIOTHOM TEMITEPATYPhI
TEPMOANHAMUYECKON CUCTEMBI CO

54 CpenHel KUHETHYECKOW SHEePrueH
MOCTYNaTEIbHOIO TEIJIOBOI'O
JNIBUYKEHUS €€ YaCTUIL]
O0o001IeHe U CUCTEMAaTU3aIHs

55 . " "
3Hauui 1mo Teme "OcaoBel MKT

56 KontponbsHas pabota o reme

"OcuoBsr MKT"




S7

TepmoauHamMuueckas cucTema.
3amaHue BHEMIHUX yclIoBui it T/
cucTeMbl. BHellIHME U BHYTpEHHUE
napameTpsl. [Tapamerpsr T/l cuctemsl
KaK CpeHue 3HaAUEHUsI BEJIMUMH,
OIMCBIBAIOIIMX €€ HA
MHKPOCKOIIUYECKOM yPOBHE

58

HyneBoe Hauano TepMoIMHAMUKHY.
CamonpousBodbHas penakcauus T/
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Moneins uaeansHOro rasa B
TEPMOAUHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TOH MOJAEIIN

60

VYpaBuenue MenpeneeBa-Knaneiipona
Y BBIPA)KEHUE 1151 BHYTPEHHEN
SHEpPruu

61

BeIpasxenue 1 BHyTpeHHER 3HEpruu
OJIHOATOMHOTI'0 UJ1€aJIbHOTO Ta3a.
KBasucratnyeckne U HECTATUYECKUE
IIPOLECCHI

62

DneMeHTapHas pabora B
TepMOJUHAMUKE. Brrancienue
paboThI Mo rpaduky npoiecca Ha PV-
JrarpaMme

63

Tennonepenaua kak crnocod
U3MEHEHUs BHyTpeHHel saHeprun T /]
cHCTEeMbI 0e3 coBepIIeHHUS pabOThI

64

KoHnBek1us, TenaonpoBoIHOCTb,
U3JIy4ECHHE




65

KomuectBo TermnoTel. TenimoéMKoCTh
Tena. YaenbHas U MOJISIpHast
TEIJIOEMKOCTH BeIeCTBA. Y ACIbHas
TETJIOTa CrOPaHUsI TOMJINBA

66

Pacuér xonnuecTBa TEMIOTH MPH
TeIuIonepeaade

67

[TonsiTne 00 agrabaTHOM TIpOITECcCe.
[IepBblil 3aKOH TEPMOIAUHAMUKHA

68

KomnuecTBo TeninoTsl U paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEH
sneprum T/ cuctemMbl

69

Bropoii 3aKk0H TEpMOJUHAMUKH IS
PaBHOBECHBIX 1 HCPABHOBCCHBIX
nporieccoB. Heobpatumocts
IIPUPOJIHBIX MPOLIECCOB

70

ITpuHUMTIBI AEH CTBUS TETJIOBBIX
mamuH. KT/

71

Maxkcumanpaoe 3Hauenne KIT/. [ukn
Kapuo

72

Pemenne 3agau

73

DKOJIOTUYECKHUE ACTIEKThI
WCIIOJIb30BAHUS TEIIOBBIX
JaBuratenen. TermnoBoe 3arpsi3HEHNE
OKpPY’KAIOIIEH CpeIbl

74

Pemenue 3agau

75

O06001IeHne U cucTeEMaTU3aIUs
3HaHUM no TeMe "TepMoaMHaAMUKA.
TemnoBrie MaIIHBL"




76

KonTtponbehas pabora o reme
"Tepmogunamuka. TenaoBsie
MaIIuHb!"

77

[TapooOpa3oBaHue 1 KOHICHCAITHSI.
Ucnapenue u kunenue. Y ienbHas
TErJI0Ta napoodpa3zoBaHus

78

HaCBIH_ICHHBIe 1 HCHACBIIIICHHBIC
HapBI. Ka‘-IGCTBCHHaH 3aBUCUMOCTH
IIJIOTHOCTHU U JABJICHUS HACBIILICHHOT O
rapa OT TeMIIEpaTyphl, UX
HE3aBHCUMOCTL OT 00BbEMa
HACBIIICHHOT0 TIapa. 3aBUCHMOCTh
TeMnepaTypH KHUIICHUSA OT JaBJICHUA B
JKHIKOCTH

79

BrnaxxnocTh Bo3nyxa. AOCONMIOTHAS U
OTHOCHUTENBHAS BIAXXHOCTD

80

Pemenune 3amau

81

Teépnoe Teno. Kpucrannnueckue u
amopdHbIe Terna. AHU30TPOIHUS
CBOMCTB KpHCTaJJIOB

82

[InaBiieHne U KpyCTAIN3AIINS.
VY aenpHas TEIUIOTA TTABIICHUSI.
Cyb6numanms

83

Jedbopmarnuu TBEPIOTO TENA.
Pactsoxenne u cxxatue. CaBur.
Monyns FOnra. IIpenen ynpyrux
nedopmarui

84

TennoBoe pacIMpeHUe KUIKOCTEN 1




TBEPIBIX TeJN. AHTAPMOHU3M
TEMJIOBBIX KOJIEOAHUN YaCTHUIL]
BEIlEeCTBA

85

[IpeobpazoBanue 3Hepruu B (pa3oBbIX
nepexomax

86

VYpaBHeHue TeroBoro damaHca

87

Pemenne 3amau

88

IToBepXHOCTHOE HATSKECHHUE.
Kanunnspusie sanenus. /laBienue
IIOJ1 ICKPHUBJICHHON ITOBEPXHOCTBHIO
xunkoctu. opmyna Jlannaca

89

O0001Ie e U cucTEMaTU3aLus
3HaHUM Mo TeMe "ArperaTHbie
cocTosiHUA BeliecTtBa. Da3oBrie
nepexoJibr"

90

KonTtponbshas paborta o reme
"ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbie nepexoan!"

91

DNeKTpU3alus TeJl U €€ MPOSBIICHHUS.
DnekTpudeckuii 3apsaa. JlBa Buaa
AIIEKTPUYECKUX 3apsJIOB.
[IpoBOIHUKY, TUITEKTPUKH U
MOJIYTIPOBOAHUKH

92

DneMeHTapHbIN IEKTPUIECKUN
3apsAl. 3aKOH COXPAHEHUS
JIEKTPUYECKOr 0 3apsja

93

B3aumoneiictue 3apsaoB. Toueunsie
3apsabl. 3akoH Kynona




94

Perenue 3amau

95

DnekTpudeckoe nojie. Ero neiicteue
Ha 3JIEKTPUYECKUE 3apsiabl

96

HanpspkEHHOCTB 2IEKTPUUYECKOTO
nonst. [Tpo6uetii 3apsn. Jluauu
HaNPsLKEHHOCTH 3JIEKTPUYECKOr O
nosisi. OJTHOPOAHOE IIEKTPUUECKOE
oJIe

97

IToTenuanbHOCTD
QJICKTPOCTATHUYCCKOI'O ITOJIA. Paznocth
IOTCHIMAJIOB U HAIIPAKCHUC

98

[TorenunanbHas sHEprus 3apsjaa B
JEKTPOCTATUYECKOM II0JIE.
[ToTennuan 3MeKTpOCTATHYECKOTO
T10J151

99

CBs13b HaNPsHKEHHOCTH TOJIS U
Pa3HOCTU MOTEHIMAIIOB JJIsI
3EKTPOCTATUYECKOIO OIS

100

[IpuHnun cyneprno3uuuun
JNEKTPUYECKUX MTOJIEH

101

Pemenne 3agau

102

[Tone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsKEHHON cepbl

103

[Tone paBHOMEPHO 3apsHKEHHOIO 11O
00béMy mapa. [Toyie paBHOMEPHO
3apsHKEHHON OCCKOHEUHOMU TJI0OCKOCTH

104

[IpoBOTHUKH B 3JIEKTPOCTATHYECKOM
nose. Y CJIOBUE PAaBHOBECHS 3apsOB




I{I/ISHGKTpHKI/I U IMOJYIIPOBOJHUKHU B

105 3JIEKTPOCTATUYECKOM T10JIe
Konpencarop. Di1ekTpoéMKOCTh

106 KOHJIEHcaTopa. DIeKTPOEMKOCTD
MIJIOCKOTO KOHJICHCaTopa

107 [TapannensHoe coeanHEHNE
KOHJICHCAaTOPOB

108 IlocnemoBarenpHOE COETUHEHHE
KOH/IEH CaTOPOB

109 DHeprus 3apspKEHHOr0 KOHJIeHcaTopa

110 Pewmenue 3amay

111 JBrm>keHue 3apsyKEHHOM 4acTULBI B
OJTHOPOAHOM DJIEKTPUIECKOM TTOJIE

112 Pewenue 3anau
O0001IeHEe U CHCTEMATU3AIIHS

113 3HAHUM MO TeMe "DIEKTPUYECKoe
noine"

114 KonTtponbHas pabora o reme
"OnekTpuueckoe noiue"
Cuna toka. ITIoCTOSHHBIN TOK.

115 YcaoBus CymecTBOBaHUS
MTOCTOSTHHOT'O SJIEKTPUYECKOTO TOKA

116 Hcrounuku Toka. Hanpsbkenue u
OJIC

117 3akoH Oma i1 yyacTKa LeMu.
DIEeKTPpUYECKOE CONPOTUBIICHUE

118 3aBUCUMOCThH CONTPOTUBIICHUS

OAHOPOAHOI'O ITPOBOAHUKA OT €TI0




JJIMHBI U TJ10IAaa IOIepeYHoro
CCUCHUA

VnearHOE COITPOTHUBJICHUC BCUICCTBA.

119
Pemenne 3anau
[TocnenoBarenbpHOE, MapaIeIbHOE,

120 CMEIIaHHOE COEAMHEHNE
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX

121 aNeKTpuUecKuXx 1ernei. [IpaBuna
Kupxroda

122 Pemenue 3anau

123 Pabora s5ekTprueckoro Toka. 3aKoH
Jxoyns —Jlenna

124 Pewenne 3anau
MOIIHOCTh MEKTPUIECKOTO TOKA.

125 TeroBast MOIITHOCTD, BRIACIIsIeMast Ha
pe3ucrope

126 Pentenune 3amau

127 O/1C u BHYTpEHHEE CONPOTUBIICHHE
HCTOYHHKA TOKA

128 3akon Oma Jij1s1 TOJIHOM (3aMKHYTOM )
3IEKTPUYECKON LIenn

129 Pewmenue 3amay

130 MoUHOCTh UCTOYHHUKA TOKA

131 KopoTtkoe 3amMbIkaHu e

132 KonencaTop B 1€y MOCTOSIHHOTO

TOKa




133

Perenue 3amau

Pemenune 3agay no teme

134 "ITocTOSTHHBIN 371EKTPUYECKUHN TOK"

135 Pentenne 3amau mo treme
"[locTosTHHBIN 7IEKTpUYECKUNA TOK"

136 Pemienue 3aa4 o teme
"I[locTOSTHHBIN 371E€KTPUUYECKUI TOK"
O060011eHNE U cucTeMaTU3aIus

137 3HaHui 1o Teme "[locTosHHBIN
BIEKTPUYECKUI TOK"

138 KontponbHas pabora 1o reme
"[TocTOSIHHBIN 2JIEKTPUYECKUM TOK"
DnexTpuyecKast IpoOBOJIUMOCTb

139 pa3IUYHBIX BEIIECTB. DICKTPUUECKUN
TOK B MeTaJulax. CBEpXIpOBOAUMOCTh
DNEeKTpUUYECKUI TOK B pacTBOpax U

140 pacIiaBax 3J1€KTPOJIMTOB. 3aKOHBI
®dapajes 17151 IEKTPOIH3a

141 DnexkTpu4eckuil Tok B razax. [lnmazma

142 DNEeKTpUYECKUI TOK B BaKyyMe.
BakyyMHbIe TprOOpEI

143 DJIEKTPUYECKUN TOK B
MIOJTyTIPOBOAHUKAX

144 [TonynpoBOIHUKOBBIE TTPUOOPBI
@u3HYeCKHl MPAKTUKYM I10 TEME

145 "N3mepenne cuiIbl TOKa U

HampsH>KCHUS B LEMU ITOCTOAHHOI O
TOKa ITIpU IMOMOIIHX aHAJIOTI'OBBIX U




U (HPOBBIX U3MEPUTEITbHBIX
npubopoB" i "3HAKOMCTBO ¢

1 poBoii maboparopueit mo pusuke.
[Tpumepst u3MepeHus: PU3NIECKIX
BEJIMYUH MPHU TOMOIIN
KOMITBIOTEPHBIX TaTYUKOB"

146

DuU3NYECKUN NPAKTUKYM I10 TEME
"U3y4yeHne HepaBHOMEPHOT O
JBUKEHUS C LEJbI0 ONPEeIeHUs
MTHOBEHHOM CKOPOCTH"

147

@u3nYeCcKHil MPAaKTUKYM I10 TEME
"N3mepenne ycKopeHus Ipu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
NBIDKEHUY 110 HAKJIOHHOM INTIOCKOCTH"
nm "HccienoBanue 3aBUCUMOCTH
NyTU OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBUXEHUU"

148

DU3NYECKUN NPAKTUKYM I10 TEME
"N3mepeHne yCKOpeHHs CBOOOIHOTO
najgeHus" numm "M3ydenne 1BHKEHUS
TeJa, OPOIIEHHOr 0 TOPU30HTAIbHO"

149

@u3nYecKHuil MPAaKTUKYM 110 TEME
"N3ydenue nBUKEHUS Tela 10
OKPYKHOCTH C ITIOCTOSIHHOM 110
MOJYJIKO CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMOCTH
nepuosa oopamieHuss KOHUYECKOro
MasiTHUKA OT €ro napaMeTpoB"

150

Pu3nYECKU IPAKTUKYM I10 TEME




"U3MepeHne paBHOAEH CTBYIOLIEH
CHUIBI IIPH IBMDKEHUH OpycKa Mo
HAKJIOHHOM IJIOCKOCTH" WUJTH
"[IpoBepka runoTessl 0
HE3aBUCHUMOCTH BPEMEHHU JBUKEHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

151

Duznuecknil MPaKTUKYM IO TEME
"HccaeqoBaHue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOBHUKAIOIIUX B IPYKUHE
U pEe3MHOBOM 00pa3siie, OT X
nepopmanun” win "M3yuenue
JBUKEHUS CUCTEMBI TeJl, CBA3aHHBIX
HUTHIO, TEPEKUHYTON Uepe3 NErKui
610K"

152

DU3NYECKUN IPAKTUKYM I10 TEME
"U3mepenne kodpdunmenta TpeHus
10 BEJIMYUHE YTI0BOT0

ko3 (punumenra 3aucumoctu Frp(N)"
nnu "UccinenoBanune IBUKEHUS
Opycka 110 HaKJIOHHOM MJI0CKOCTH C
IIEpEMEHHBIM K03 PULIMEHTOM
TpeHus" ninm "V3ydeHue qBUKECHUS
rpy3a Ha Bally ¢ TpeHueM"

153

Du3nuecKnil MPaKTUKYM I10 TEME
"UccnenoBanue ycaoBuil paBHOBECHS
TBEPAOTrO TeJa, UMEIOIIIEr0 0Ch
Bpamienus" unm "KonctpyupoBanue
KPOHIITEHHOB U pacyéT CUJl




ynpyroctu" nin "HU3yuenue
YCTOMUYMBOCTU TBEPJIOTO TENA,
HMMEIOIIIEro IJI0MAb Omoph"

154

®u3znueckuil MPakTUKYM 10 TeEME
"N3mepenne uMmyJsbca Tena mno
TopMO3HOMY yTu" uimu "Msmepenue
CHJIBI TATH, CKOPOCTH MOJIEIH
ANIEKTPOMOOMIIS U MOLITHOCTHU CHJIBI
Taru" uiam "CpaBHEHUE U3MEHCHUS
MMITyJIbCa TeJla C UMITYJIbCOM CHJIbI"
nmu "MccnenoBanue coxpaHeHuUs
UMITyJIbCA [IPU YIPYIOM
B3aumojiercTBuun" win "M3mepenue
KMHETUYECKOW SHEPrUU Teja Mo
TOPMO3HOMY IyTH"

155

DU3NYECKUN IPAKTUKYM I10 TEME
"N3y4eHne n30TepMUYECKOTO
nporecca (peKOMEHI0BaHO
Ucroib30BaHue nudpoBoi
nabopatopun)" wim "M3yuenune
M30XOPHOTO mporecca’ uim
"N3yuenue nzobapHoro mnporecca"
nimm "[IpoBepka ypaBHeHUs
cocTOsIHUA"

156

Du3nuecKnil MPaKTUKYM I10 TEME
"U3Mepenue ynenpHou
tertoémkoctr'" minu "McciaeqoBanue
mpoiiecca OCThIBAHMS BelllecTBa" MK
"UccnenoBanue agnabaTHOTO




npouecca" uim "M3yyenue
B3aMMOCBSI3U SHEPTHH
MEXMOJIEKYJIIPHOTO B3aHMOIeHCTBUS
U TEMIEPATYPbl KUTICHUS KUJIKOCTEeH"

157

@u3nUeCcKHil MPAaKTUKYM I10 TEME
"N3yueHne 3aKOHOMEPHOCTEN
UCIIApPEHMS JKUJIKOCTEeH" nin
"U3MepeHue yieabHON TEMIOThI
nyaByieHus Jpaa" i "M3yuenue
CBOMCTB HACBIIIEHHBIX MMAPOB" UK
"N3mepenne abCoMOTHOMN BIaXKHOCTH
BO3/lyXa U OLICHKA Macchl 1apoB B
nomenienun". U3mepenue

K03 (h(PUILIMEHTA TOBEPXHOCTHOT'O
HATsHKEHUS

158

DU3NYECKUN IPAKTUKYM I10 TEME
"HabmoieHue npeBpaieHus SJHeprun
3apsHKEHHOT0 KOHJIEHcaTopa B
SHEPrUI0 U3Iy4yeHus cBeroaunoa”
nim "M3yuenune npoTekaHus TOKa B
LIeTH, CoJeprKalleld KouaencaTop"
niu "Pacnipenenenue pasHOCTH
MIOTEHIUAJIOB (HaNpsKEHUs ) IpU
10CJIEI0BATEIbHOM COEIMHEHUH
KOHJIEHCaTOpOB"

159

Du3nuecKknil MPaKTUKYM I10 TEME
"HccaeqoBaHue CMEIAHHOIO
COEIMHEHUSI pe3UCTOPOB" UITH
"U3MepeHne ynenbHoro




COIIPOTHUBJICHUS IPOBOJHUKOB" MIIN
"HccaeqoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HAMPSHKEHUS 7S JTaMITbI
HakKaJuBaHus"

160

@u3nUeCcKHil MPAaKTUKYM I10 TEME
"Habnronenue anekTponu3a’ win
"N3mepenne 3apsaa OJHOBAJICHTHOTO
noHa" nin "MccieqoBanue
3aBUCUMOCTH COIIPOTUBIICHUS
TEPMOpE3UCTOpa OT TeMIlepaTypbl"”
iy "CHsITHE BOJbT-aMIIEPHOU
XapaKkTepUCTUKHU nuozaa"

161

Pe3epBHbIii ypok. O6001ICHNHE 1
CHCTeMaTH3allusl 3HAHUM 110 TEMeE
"KunemaTuka"

162

Pe3epBHbIii ypok. O0001IeHNE U
CHCTEMaTH3allusl 3HAHUU 110 TEMe
"Iunamuka"

163

Pe3epBHbIii ypok. O00011IeHNE U
cHCTeMaTh3alus 3HaHUH 10 TeMe
"Cratuka TBEeproro tenaa"

164

PesepsHbIii ypok. O6001ICHHE 1
cHCTeMaTH3alus 3HaHU 10 TeMe
"3aKOHBI COXpaHEHUs B MeXaHHUKe"

165

PesepBHbIii ypok. O0001ICHNHE 1
CHCTeMaTH3allusl 3HAHUMU 10 TEMeE
"OCHOBBI
MOJIEKYJIIPHO-KUHETHYECKO Teopun"

166

Pe3epBHblii ypok. O00011eHNE U




CHCTEMATHU3ALMS 3HAHUH 110 TEME
"Tepmogunamuka. TenaoBsie
MAaIHe!"

PesepBHbIii ypok. O0001ICHNHE 1
CUCTEMaTu3anus 3HAHUH 110 TEME

167 " 1
ArperatHble COCTOSHUS BEIECTBA.

dazoBble mepexon”
PezepsHbIii ypok. O0001IeHNE U

168 CHUCTeMaTH3alUs 3HAHUU 10 TEMe 1
"DIIeKTPUYECKOE MOJIE,TOCTOSTHHBIN
BIEKTPUYECKUIN TOK"

169 Hrorosast KoHTposIbHAS paboTa 1
PesepBHbIii ypok. O0001ICHNHE 1

170 CUCTEMATH3alLUs 3HAHUM 110 TEME 1
"Toku B pa3nu4HbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KUIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne uugposbie JdomosHuTebHAsA
n/n Tema ypoxa Bcero Konrpoansie | Ipaxririeckie oOpa3oBaTe/ibHble | HHpOpPMALMA
padoThI padoThI pecypesI
NucrpykTax no Th.CraproBas
KOHTpOJIbHAs paboTa.
1 BsauMoeiicTBUE TOCTOSHHBIX 1 1
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarunutHoe nose. ['unoreza Amnepa
BexkTop MarHuTHOW HHIYKLIUH.
2 [TpyHIMI Cyneprno3uy MAarHUTHBIX 1
nojen. JINHUM MarHUTHOW MHTYKIIUU
3 MaruuTtHoe€ 1oJjie TpoBOJAHUKA C 1
ToKOM. OnBIT DpcTena
4 Cuna Amnepa, e€ HanpaBJlieHUE U 1
MOy b
5 Pemenue 3amay 1
6 IIpumenenue 3akoHa Ammepa. 1
DNEeKTPOU3MEPHUTENIbHBIE TPUOOPHI
Cuuia Jlopenna, e€ HampaBjieHUE U
7 MOJyJb. [IBUXKeHue 3apssKeHHON 1
YacTULIbl B OTHOPOJHOM MarHUTHOM
noie
Pemenne 3amau 1
Pa6oTa cuier JIopenia
10 Pemenue 3amag 1




MarsguTHoe noJie B BEIIECTBE.

11 deppoMarHeTHKH, rapa- u
JaMarHEeTUKHU
OCHOBHEIE CBOICTBA

12 ¢deppomarnetuxos. [Ipumenenue
(beppoMarHeTHKoOB

13 Pemenune 3amad mo TeMe "MarautHoe
moje"

14 Pemenune 3amau no teme "MarautHoe
mojie"
SIBneHME 3JIEKTPOMarHUTHOU

15 nHaykuuu. Ilotok Bekropa
MarHUTHOW MHIYKIIUH

16 OJ1C unaykuumn

17 3aKOH JIEKTPOMArHUTHOW WHYKITUU
Qdapanes

18 BuxpeBoe anekrpuueckoe noine. Toku
dyko

19 OJIC MHAYKIMYU B JBHOKYIIHAXCA
MIPOBOTHUKAX

20 Pemenue 3amay

21 [TpaBuiio Jlenua
NunykTuBHOCTE. KaTymika

22 WHIYKTUBHOCTH B IIEIH MTOCTOSIHHOT'O
TOKa

93 SBnenne camonnaykuuu. 3/C
CaMOWHTYKITUHT

24 DHeprusi MarHUTHOTO NOJIS KaTyIlIKH




C TOKOM. 3HGKTpOM&FHHTHO€ I10JIC

25 Pewenue 3anau

26 O06o0mIeHne U CUCTEeMaTH3aAUS
3HaHUH Mo TeMe "DIeKTpoJuHaMuKa"

97 KonrtponsHas paborta o reme
"OnekTponrHaMuKa"
KonebarensHas cuctema. CBOOOTHBIC

28 kosiebanus. ["TapMoHMueckue
Kosie0aHust

29 KunemaTtnueckoe 1 TMHAMUYECKOE
OIHcaHue KonedaTenbHbIX IBUKEHUN
DHepreTuyeckoe onucanue. BeiBog
JUHAMHUYECKOTO OIUCAHUS

30 rapMOHUYECKUX KOJIEOAaHUH U3 UX
SHEPreTUYECKOr0 U KHHEMATHIECKOTO
OIMHCAHUS

31 Amniuryzaa u ¢asa koneOaHui
ITepron n yacrora KojaeOaHMIA.
[Teprox MabIX CBOOOTHBIX

32 KOoJIe0aHUI MaTEeMaTHYECKOTO
MasiTHHKA. [leprnon cBOOOTHBIX
KOJICOAHWH MPYKUHHOT'O MasiTHUKA

33 3aryxaroiue KonebaHus.
Brinyxnennslie konebanus. Pezonanc

34 ABTOKOJICOAHUS

35 Pewenue 3anau

36 VYpok-koH(pepeHuus "MexaHuueckue

KoJieOaHUs B MY3BIKaJIbHBIX




UHCTpyMeEHTax"

O0600111eHIE U CUCTEMATH3AIHS

37 3HaHU Mo TeMe "MexaHn4yeckue
koneOanms"

38 DJEeKTpOMarHUTHBIE KOIeOaHUsI.
KonebatenbHbIil KOHTYD
®opmyna Tomcona. CBs3zb

39 aMIUIUTY/IbI 3apsiia KOHJIEHCATOopa C
aMIUTUTYJIOM CUJIBI TOKA B
KoJIe0aTEeIbHOM KOHTYpE

40 3aKOH COXPaHEHMs SHEPrUuu B
UJeTbHOM K0JIeOATEIIbHOM KOHTYPE
3aTyxaro1ue 3JIeKTPOMarHUTHBIE

41 KoseOaHusl. BeIHYKeHHBIC
AIIEKTPOMATrHUTHBIE KOJICOAHHUSI
Ilepemennslii Tok. Pesucrop n

42 KOHJICHCATOp B L[N IEPEMEHHOr 0
TOKa

43 Karymika uHIyKTUBHOCTH B LI€NIH
MepEeEMEHHOr 0 TOKa

44 3akoH Oma 1151 SIEKTPUUECKON LIeTH
MEePEeMEHHOr 0 TOKa
MoIHOCTh TEPEMEHHOT0 TOKA.

45 AMIUTUTYTHOE U ICHCTBYIOIIEE
3HAaYeHHE CUJIBl TOKA U HAIPSKEHUS

46 Pe3onaHc B 371€KTpHUYECKOM LIenn

47 Pemenune 3amau

48 WneanbHb1id Tpanchopmatop.




[IpousBoncTBo, nepenayva u
noTpedIeHHEe AICKTPUIECKOI
SHEPIruu

DKOJIOTHYECKHUE PUCKH NTPU
IIPOU3BOJICTBE IEKTPOIHEPTUU.

49 Kynberypa ucnons3oBanus
9JIEKTPOIHEPTUH B TTOBCETHECBHOM
KHU3IHU

50 Permenue 3amau

51 Pewenue 3amay
O6o0mIeHne 1 cucTeMaTH3aUs

52 3HaHUH 10 TeMe "DIEKTPOMAarHUTHbIE
KoneOanms"

53 MexaHuuecKrEe BOJTHBI.
XapakTepUCTUKN MEXaHUIECKIX BOJH

54 CBolicTBa MEXaHUYECKUX BOJH

95 3ByK. XapaKTEepUCTUKU 3BYKa

56 Wudpa3syk u yabTpa3syk. [llymoBoe
3arpsI3HEHUE OKPYKAKOIICH CPEIIbI

57 Pemenue 3amau

58 DJIEeKTpOMarHUTHbIE BOJIHBI.
W3nyyeHne 3eKTpOMarHUTHBIX BOJIH

59 DHeprus 31eKTPOMArHUTHBIX BOJH.
CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH
[IIkana 37eKTPOMarHUTHBIX BOJIH.

60 [TpuMeHeHue 3J1IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

61 [TpUHLIUIIBI PaIUOCBS3H U




TeaeBUAcHUS. Panqyorokarms.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYXaroIeu cpesbl

62

KonrtponsHas paboTta o teme
"Konebanus u BoiHbI"

63

Caert. 3aKOH NPSMOIMHENHOTO
pacrpocTpaHeHHsI CBETa

64

Pemenue 3agad Ha IIPUMCHCHUC
3aKOHa HpHMOHHHeﬁHOFO
pacipoCTpaHCHUsA CBETA

65

Otpaxxenue ceeta. [Lnockoe 3epkaio.
Cdepuueckoe 3epkaio

66

[Tpenomnenue cBera. AGCOJIIOTHBIN U
OTHOCUTEJIBHBIN MOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHEe
orpaxeHue. lIpenenpHblil yroiu
IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

67

Pemienne 3aJ1a4 Ha IPUMCHCHUC
3aKOHOB OTPAXCHUA U MPCITIOMIICHUA
CBCTa

68

Xop mydel B mpusMe. Jducrnepcust
ceta. CIOXHBIN cocTaB 0enoro
cBera. L{BeT

69

JInn3zel. DoKycHOE pacCcTOsSHUE U
ONTHYECKAS CUJIA JINH3BI

70

[TocTpoeHne N300pa)KEHUI B JIMH3AX
Y UX CUCTEMAX. YBEIUYEHUE JIMH3BI

71

Pemienne 3a1au Ha mocTpoeHue




M300pakeHUH, OIy4aeMbIX C
IIOMOIIIBIO JIMH3

72 I'ma3 kak onTuyeckas cucrema
Pewenue 3anau. [Ipenensl

73 MPUMEHUMOCTH F'€OMETPUY €CKON
OITUKHU

74 CKOpOCTh CBETa 1 METOJIBI €€
U3MEpeHus

75 Hucnepcus ceta

76 WNurtepdepenmnus cBera
KorepeHnTHble HCTOYHUKU. Y CITOBUSA

77 HaOIIOACHHS] MAKCUMYMOB 1
MUHUMYMOB

78 Pewenue 3anau

79 [Tpumenenue uHTephepeHnu

80 Hudbpakuus cBera

81 Hubpakunonnas pemérka. Y cioBue
HaOJI0ICHHS TJIABHBIX MAKCUMYMOB

82 Permenue 3amau

83 [ToriepedHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemenue 3anau

85 CBeTOBBIC SIBJICHUS B IIPUPOJIC

86 O60061eHrE U cucTeMaTH3aIs]
3HaHui no teme "OnTHka"

87 KonTtponeHas pabota o teme

«OnTukKa




I'paHnLIBI NPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKU. 3aKOHBI

88 ANMEKTPOAUHAMUKH M IIPUHITATT
OTHOCHTEILHOCTH

89 ITocTynaTsl criennagbHON TEOPUN
OTHOCHTEIBLHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [Ipeobpasosanus Jlopenna.

90 VYcnoBue NPUYNHHOCTH.
OTHOCHTENBHOCTH OTHOBPEMEHHOCTH.
3amensieHne BpEMEHU U COKpAIeHUE
JUIAHBI

01 DHEprusi U UMITYJIbC PEIIITHBUCTCKON
YaCTHIIEI
CBs13b Macchl ¢ SHEpPruen u

92 MMITYJIbCOM PEISATUBUCTCKOMN
YaCTHUIIBI. DHEPTHUs TTOKOS

93 PaBHOBECHOE TEIIIOBOE U3ITYUCHHE

94 3akoH cMmenieHus Buna

95 I'mmoresa M. IInanka o kBaHTax.
DOTOHBI

96 DHeprus ¥ UMITYJIbC POTOHA
dororddext. OnbiTh A. T

97
CroneroBa. 3akoHbl poTtorddexra
VYpaBHeHue DUHIITENHA 115

98 dotorddexra. "Kpacnas rpanuma"
doTtorhdekrta

99 Jasnenue ceera. OnbiThl I1. H.




JleGeneBa

100 BoJiHOBBIE CBOMCTBA YaCTHILL
Bonnsl ge bpoitnisi. JliimHa BoIHEI 1€

101 Bpoiins u pazmepsl o01actu
JIOKaJIM3alliy ABYKYIIEH CS YaCTUIIBI

102 KopnyckynsipHO-BOJIHOBOM Ayanu3m

103 Judpaxiyst 31eKTPOHOB Ha
KpHCTaJIax
Crenuduka n3mepeHuii B

104 Mukpomupe. COOTHOIICHUS
HeomnpenenéHHocrel ['eizenoepra

105 Pemenue rpadpuueckux 3agaq

106 Pemenune pacuétHbIxX 3a1a4
KontposnpHas pabota 1o remam:

107 "OcnoBbl CTO", "KopmyckynsipHo-
BOJIHOBOM Ayanu3m"
OMBITHI 110 UCCIIEOBAHNIO CTPOCHUS

108 atoMa. [Imanerapnas monens aTroma
Pezepdopna

109 IToctynater bopa

110 Bunel cnextpoB. CriekTp ypoBHE#H
SHEPruM aToMa BOAOPOIa

111 CrnioHTaHHOE U BBIHYKICHHOE
U3y4eHHe CBEeTa

112 Jlazep
Hyxnonnas monens siapa

113 I'eiizenGepra-lBanenko. 3apsan u

MaccoBO€ YHCIIO sapa. M3oromsl.




PagnoaktuBHOCTH

114

3aKOH paJuOaKTUBHOIO pacnaa.
CBolicTBa HOHU3HPYIOILETO
u3iydyeHus. BiusHue
paavOaKTUBHOCTH HA KUBBIE
opraHusMsl. JlozumeTpus

115

OHeprus CBs3U HYKJIOHOB B S7pE.
SAnepnsie cuibl. JlegekT Maccsl sapa.
SInepHble peakuuu. SnepHsie
peakTopsl. [Ipobiemsl ynpaBiseMoro
TEPMOSZIEPHOTO CHUHTE3A.
DKOJIOTHYECKHE ACTIEKThI Pa3BUTUS
AJIEPHON SHEPreTUKHU

116

MeToabl perucTpanuu u
UCCIIEIOBAHUS 3JIEMEHTaPHBIX
yactull. DyHnamMeHTaIbHbIC
B3aUMOJIENCTBUS. baproHbI, ME30HBI
u nentonsl. [Ipencrasienue o
CranpaptHoit monenu. KBapk-
[JIFOOHHASI MOJIENb aIpOHOB

117

dusuka 3a npeaenamu CraHaapTHON
monemu. TémuHas maTepust U TEMHAs
sHeprus. EnnncrBo ¢pusnueckoit
KAapTUHBI MUpa

118

Drarbl pa3BUTUS ACTPOHOMUMU.
3HaYeHHe aCTPOHOMUHU

119

[TpruMeHUMOCTb 3aKOHOB (DPU3HUKH JIJIS
00BSICHEHHS TPUPOIBI KOCMHUUECKHUX
00BEKTOB. MeToabl




ACTPOHOMMYECKUX M CCIIEIOBAaHUI

120

CoBpeMeHHbIE ONTUYECKHE
TEJIECKOIbI, PaInOTENECKOIbI,
BHeaTMoc(hepHast aCTPOHOMUS

121

Bun 3sé3guoro Heba. Co3pesaus,
SIpKHE 3BE3/1bI, TUIAHETHI, UX BUAUMOE
JBIDKEHHE

122

Conneynas cucreMa. CoJHIle.
CosHeyHas aKTUBHOCTE. M cTOYHUK
sHepruu CoJHIa U 3BE3]1

123

3BE3IBI, X OCHOBHBIC
XapaKTEepUCTUKU. J[narpamma
"CreKTpajbHbII KJIACC — CBETUMOCTD "

124

3Be3bI [NIaBHOH
[IOCJIEN0OBATEILHOCTH

125

BryTpenHee cTpoeHue 3BE31.
CoBpeMeHHBbIE IPEACTaBIECHUS O
MPOUCXOXKIEHUH U Bomonnu CoHIla
1 3BE3]1. DTanbl KU3HU 3BE3]

126

Mieunsiii [IyTe — Hama ['amakTuka.
Twunel ranakTuk. YEpHbIE NBIPHI B
A]Ipax rajlakTHK

127

Bcenennas. Pacimmpenue BceeneHnHoil.
3akoH Xa606ma. Teopus bonbuioro
B3pbIBa. PenMKTOBOE M3ITydeHHE

128

MacmrabHas cTpykTypa BeeneHHou.
MeraranakTuka

129

Hepeménnasie mpoOaeMbl aCTpOHOMUM




130

@u3nyecKkuil MPaKTUKYM 10 TEME
"NccnenoBaHre MAarHUTHOT'O OJIS
IMOCTOSIHHBIX MAarHUTOB' MJIN
"UccnemoBaHnue CBOMCTB
(beppoMarHeTHKoB" HIIN
"UccnenoBanue JeHCTBUL
MOCTOSTHHOT'O MarHUTa Ha PaMKy C
TOKOM"

131

DU3NYECKUIN TPAKTUKYM IO TEME
"N3mepenue cuibl AMnepa" uiu
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa oT cuiibl TOKA" UK
"OnpeneneHne MarHuTHON UHYKITUU
Ha OCHOBE U3MepeHUs cuiibl Amrepa"

132

du3nyecKkuil MPaKTUKYM 110 TEME
"UccnenoBaHue ABIEHUS
AJIEKTPOMArHUTHOM MHIYKITUU'" UITH
"Onpenenenre HHIYKIIUU BUXPEBOTO
MarHuTHOro 1moJisg"

133

DuU3N4ECKUN MPAKTUKYM 110 TEME
"NccnenoBaHue sIBJICHUSI
camonHaykuu" uimm "Coopka
MOJ M JIEKTPOMArHUTHOT O
reHepaTtopa"

134

@u3nyecKknii MPaKTUKYM 110 TEME
"N3mepenne nepuoaa cBOOOIHBIX
KoJIEOaHUIM HUTSHOTO U MIPYKUHHOTO
MasiTHUKOB"

135

Pu3nyecKnil MPaKTUKYM 110 TEME




"IIpeoOpa3oBanme SHEPTUH B
MPY>KUHHOM MasiTHUKe"

136

Pu3nuecKknii MPaKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOro Toka
yepe3 MOCe10BaTeNbHO
COeIMHEHHBIE KOHIEHCATOP, KaTyIIKy
u pesuctop" nim "Hccnenoanue
pabOoThl ICTOYHUKOB CBETA B IIEMHU
MEePEMEHHOr o ToKa"

137

@u3nyecKkuil MPaKTUKYM 110 TEME
"M3yuenue napamMmeTpoB 3ByKOBOHI
BOJIHBI"

138

DU3NYECKUIN TPAKTUKYM I10 TEME
"N3mepenue mokaszaTens
MIPEJIOMIICHHS CTEeKIa" UK
"TTosryuenne u300pa’keHusl B CUCTEME
13 MJIOCKOTO 3€pKaja U JUH3bI"

139

Pu3nueCcKuil MPAaKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOT O pacCTOSIHUSI OT BEILIECTBA
(Ha mpuMepe KUAKUX JIUH3)" UIH
"N3MepeHne pOKyCHOr 0 pacCTOSHUSA
paccenBarOIMX JUH3"

140

DU3NYECKUIN TPAKTUKYM IO TEME
"HaGnroaenue nudpakiuu,
uHTep(hHEepEHIINH U OIS PU3AUU
cBera"

141

®u3nueckuii MPakKTUKYM 10 TEME
"Onpenenenne NMITyJbca U SHEPrUu




PEIITUBUCTCKUX YaCTHII (I10
doTorpadusamM TPEKOB 3apsHKCHHBIX
YaCTHUIl B MAarHUTHOM T10J1e)"

142

du3nuecKkuii MPaKTUKYM 10 TEME
"N3mepenne nocrossHHou [11anka Ha
OCHOBe ucclienoBanus Goroddpdexra"
i "MccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA 4epe3 CBETOUO OT
HanpsoKeHus "

143

@u3nyecKkuil MPaKTUKYM 110 TEME
"UccnenoBanue conekTpa
pa3peKEeHHOr 0 aTOMapHOr0 BOAOPOIa
U U3MepeHue nocrosiuuoi Punbepra"

144

DU3NYECKUIN TPAKTUKYM I10 TEME
"UccnenoBanue paanoakTUBHOTO
($oHa C UCITOJIB30BAHHEM J103UMETpa "
i "M3yyenue nornoieHus o6era-
JaCcTHUL] AIIOMAHHEM"

145

Pu3nyecKuil MPaKTUKYM 110 TEME
"Habmonenus 38E31H0r0 Heba
HEBOOPYKEHHBIM I'JIa30M C
MCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH IS ONIPECIICHUS
MOJI0KEHUS HEOCCHBIX 00hEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ust CeBepHOro noyrymapus u
spkue 38E31b1" nim "Habmonenus B
teneckon JIyHbl, TIJIaHET,
TYMaHHOCTEHN U 3BE3THBIX




ckomieHuit"

146

O0600111eHIE U CUCTEMATH3AIHS
3HaHUU. Ponb Gpu3uKy U acTpoHOMUU
B DKOHOMMYECKOM, TEXHOJIOTHUECKOI,
COIIMAJIbHOM U 3THYeCcKol chepax
JIeSITEIbHOCTH YEIOBEKa

147

O06o0mIeHne 1 cucTeMaTH3aIHs
3HaHud. Ponb u Mecto pusuku u
aCTPOHOMMH B COBPEMEHHOW Hay4HOU
KapTUHE MUpa

148

O0001IeHNE U CUCTEMAaTH3aLU
3HaHu#. Poib (usndeckoil Teopuu B
(bopMUpOBAaHUY TPEACTABIECHUH O
bu3ndecKkoii KapTHHE MUPA, MECTO
($u3HYeCKOi KapTUHBI MUpPa B 00IIIEM
psIly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MIPEACTABICHUIN O TIPUPOIE

149

O0001LIEHUE U CUCTEMATU3ALUA
3Hagui mo reme "Kuunemartuka"

150

O0001IeHrE U CUCTEMAaTH3aLH
sHaHui 1o teMme "Kunematuka"

151

O0o01IeHNe U CHCTeMaTH3AIS
3HaHu# 1o teme "Jlunamuka"

152

O0001IeHNE U CUCTEMAaTH3aLH
3HaHui 1o Teme "CraTuka TBEpAOro
Tena"

153

O60061eHue U cucTemMaTH3aus
3HaHUH 1O TeMe "3aKOHbBI COXpPaHEHUs




B MexaHuke"

154

O0600111eHIE U CUCTEMATH3AIHS
3HaHu# 110 TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETHYECKO Teopun"

155

O00011IEHNE U CUCTEMATH3AIHS
3HaHui 1o Teme "TepMoauHaAMUKa.
TenmoBbie MaIMHBL"

156

O00011IEHHE B CUCTEMATHU3ALIMS
3HaHUM 1Mo TeMe "ArperaTHbie
cocTosgHuA BenrecTBa. Pa3oBbIe
nepexo/b"

157

0O0001IeHnE U CHCTEMAaTU3AIH
3HAHUM 10 TeMe "DIIEKTPUUECKOE
none"

158

O00011IEHNE U CUCTEMATH3AIHS
sgagui o teMme "TlocTosTHHBIH
ANEKTpUY ECKUH TOK"

159

O06o0061eHue u cucTemMaTH3aus
3HaHui 1o Teme "TOKM B pa3IMuHbIX
cpenax"

160

O0001IEeHNE U CUCTEMAaTU3aLHs
3HaHUH 110 TeMe "Marautsoe noJe"

161

PesepBubiii ypok. O600meHue u
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"DneKTpoMarHuTHast HHAYKIUS"

162

PesepBHbIii ypok. O0o01meHne u
cHCTEMAaTH3aIMs 3HAHUI 110 TEME
"Mexanndeckue konedanus"




163

PesepBHbiii ypok. O6o01meHue u
CHCTEeMaTH3allus 3HAHHUH 110 TeMe
"DnekTpoMarHuTHbIE KojebaHus"

164

PesepBHbiii ypok. O600meHue u
CUCTEeMaTH3alusl 3HAHUM 10 TeMe
"MexaHn4eckue u
AJIEKTPOMAarHuTHbIE BOJIHBI"

165

PesepBHbiii ypok. O0001mieHue 1
CHCTEeMAaTU3allus 3HAHHUH 110 TeMe
"Onrrka"

166

PesepBHbiii ypok. O0o01eHue u
CHCTeMaTu3allus 3HaHUH 110 TeMe
"OcuoBsl CTO"

167

PesepBubiii ypok. O6001meHue u
cUCTeMaTu3allys 3HaHUM 1o Teme
"KopnyckyJisspHO-BOJIHOBOI
Jyanu3m"

168

PesepBHbIii ypok. O0o0menue u
CUCTEMAaTH3aINs 3HAHHH 110 TeMe
"®uzuka atoma"

169

Htorosast KOHTpoJbHas paboTa

170

PesepBHbIii ypok. O0o01meHue u
CHCTeMaTu3allus 3HaHUH 110 TeMe
"DmeMeHThl acTpodu3uKu"

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®dwuszuka 10 kmacc: ydeOHUK JIsi 001Ie00pa30BaTEIbHBIX YUPEKICHUI: 0a30BbIN U
poOUITLHBIN

ypoBau/I". . Msikumie, b.b.byxosuies, H.H.Corckuii; mon pen. B.M. Hukonaega,
H.A.ITapdentreBoit, - 18- uznanue — M: Ilpocsemenune, 2019 — 336¢.

2. ®usuka 11 knace: yueOHUK 17151 001e00pa30BaTEIbHBIX YUPEKICHUI:
0a30BbIil ¥ TPOYUITHHBIN

ypoBuU/I". . Msixumes, b.b.byxosues, B.M.Yapyrun;; noa pea. B.M.Hukonaesa,
H.A.ITapdentreBoii, - 18- uznanue — M: [Ipocsemenne, 2019 —399c.

3. ®usuka. 3agaynuk 10 — 11 knaccel: mocodue a1t 0011eo0pa3zoBaTEIbHBIX
YUPEKICHUI/

A.TlL.PeimkeBud. — 15-¢ m31., crepeoruriHoe M. JIpoda 2011 — 188c.

METOAUYECKHUE MATEPUAJIBI JIJISA YYUTEJISA
1. Caypos 1O. A. ®uzuka B 10 kmacce: Mmomenu ypokoB: kKH. 11 yaurtens / 10, A.

Caypos.

[IpocBenienue

2. Caypos 1O. A. ®u3suka B 11 knacce: Mmonenu ypokoB: KH. st yuutens / FO. A.



CaypoB. — M.:

[IpocBenienue

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HHTEPHET

https://m.edsoo.ru/7f416194

http:/class-fizika.narod.ru

https://resh.edu.ru/

https://infourok.ru/

https://multiurok.ru/






