


HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOI oOpa3oBaTeibHOM mporpammel, mnpenacraBieHHbix B ®I'OC COO, a
Takke ¢ yu€toMm QeaepanbHOil pabodeil mporpammbl BociuTanusi U KoHuenuuu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit  ®eneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHbIC
IPOrpaMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJEA0BATEILHOCTh NU3YYEHUSI TEM M Pa3JEioB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma mo ¢usuke AaET TPEACTaBICHHE O LENIX, COJIEpP)KaHWUU, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3ydenne kypca ¢GU3MKK YriayOJEHHOTO YpPOBHS IMO3BOJISIET peain30BaTh
3aJ]aul NpOoQPecCHOHAIBHON OPUEHTALIMU, HANPAaBJICHO HA CO3/IaHME YCJIOBUH Ui
MPOSBIICHUS] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaKIbIM
Oo0Oy4aroumMMcsi, KOTOpble HEOOXOIUMBI JJIsl NPOAOJDKEHUS OOpa3oBaHUSA B
OpraHu3aiusix MnpodecCHOHANBHOIO O00pa3oBaHUsl MO pa3IU4YHbIM  (PU3UKO-
TEXHUYECKUM U MH)XEHEPHBIM CHELUATBHOCTSM.

B nmnporpamMe 1o (¢u3uke oOnNpeAensiorcs IJIAaHUPYEMble pe3yJbTaThl
OCBOEHUS Kypca (PU3UKHU HAa YPOBHE CPEIHETO 00111er0o 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTKu TpeOOBaHUUA K JUYHOCTHBIM,
METalnpeMETHBIM U TPEAMETHBIM pe3yibTaTaM OOy4aloUIMXCs, OCBOMBILHX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOiaEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma no (pusmKe BKITIOYAET:

IUIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSA Kypca (U3MKM Ha YriayOnEHHOM
YpPOBHE, B TOM UYHCJIE MIPEIMETHBIE PE3yIbTaThl IO TOJjaM 00yUeHUS;

coJiepskanue yueOHoro npeamera « Pu3nkay 1o rogam oOydeHus.

[Iporpamma 1o ¢u3uke HUMEET NPUMEPHBIH XapakTep U MOXKET ObITh
MCITIOJIb30BaHa YYUTEISIMU (DU3UKHU JJIsl COCTABIEHUSI CBOMX PA0OUHX MPOrPaMM.

[TporpamMma 1o (u3HKe HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUHUTENCH U
OPEIOCTABISIET BO3MOXKHOCTU JUIA pealu3al[iy  PA3UYHbIX METOAUYECKUX
NOJIXOM0B K TMPENoJiaBaHHi0 (U3MKM Ha YIIIYyOJIEHHOM YPOBHE NpU YCIOBHHU
COXpaHeHus 00s3aTeIbHON YacTH COJIepKaHus Kypca.



®dusrka Kak Hayka O HamOojee OOLMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroIui
JUTSL €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBJICHUN, H3y4yaeMbIX XHUMHUEH, OUOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
npuMeHeHnue (GU3NUECKUX 3HAHUN OINpeAeNusio XapakTep u OypHOE pa3BUTHE
pazHOOOpa3HbIX TEXHOJIOTMM B cQepe HSHEPreTuKd, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TMOJYy4YE€HHUsI HOBBIX MAaTEPUAIOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYyYHOM
KapTUHBI MHUpa 00ydaromierocs, B popMUpoBaHUE YMEHHI MPUMEHSITh HAyYHBIN
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMH YYEOHBIX UCCIEIOBAHUM.

B ocHOBY Kkypca (hu3MKy Ha ypoBHE CpeIHEro o01Iero o0pa3oBaHus MOJOKEH
pAI Uaeh, KOTOpPbIe MOYXKHO PacCMaTPUBATh KAaK MIPUHIUIIBI €0 MOCTPOCHUSL.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepuai U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DMU3UKH.

Hoea zenepanuzayuu. B COOTBETCTBUM C HEW Marepuall Kypca (pusuku
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaiiusg NOpeanosiaracT HMCIOIb30BaHUE
T'YMaHUTApHOTO TMOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIIEHHUE CBSI3U Pa3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOIIECTBa, a TakXke C MHUPOBO33PEHUYECKHMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuknaonount nanpagiennocmu. Kypc pusznku yriy0iaEHHOTO YPOBHS
peAnoaraeT 3HaKOMCTBO C ITUPOKUM KPYTOM TEXHUUYECKUX M TEXHOJIOTHYECKHUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOT U U.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHHS JJIEMEHTOB
COJICpP)KAaHMSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHUEM TEXHHKU U TEXHOJIOTHH, a TaKXe OOCYKICHHS
Ipo0JIEM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

OcBoeHue coaepkaHusl MporpaMmbl 1Mo GU3UKE JOKHO OBITh MOCTPOCHO Ha
MPUHIIMIIAX CUCTEMHO-AESITEIbHOCTHOTO moaxonaa. s ¢u3uku peanusanus dTUX
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro (Qakropa ydeOHoro mpornecca. st yriay0aEHHOro
YPOBHA — 3TO CHCTEMAa CaMOCTOSTEIBHOIO YYEHHYECKOIO HKCIIEPUMEHTA,



BKJTIOYAIOMIETO (POHTAIBHBIE YUYEHHYECKHE OIBITHI TPH H3YUYEHUU HOBOTO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
nBa crocoba peanuzanuu  (U3HMYECKOro TMpakTUKymMa. B mepBom ciyuae
MPaKTUKYM mpoBoautTcs oo B koHie 10 u 11 kmaccos, MO0 mocie nepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IPOBOJATCS B Ipouecce u3ydeHus paszznena (temsl). Ilpum stom mon paboramu
NPaKTUKyMa MIOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo (Qu3mke cucTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
1a00paTOpHBIX PabOT U MPAKTUKyMa TPEJCTaBIEHA €IUHBIM TepeduHeM. Brioop
TEMaTHKU JUI1 3TUX BUJOB YUYEHHUYECKHX MPAKTUUYECKHX pabOT OCYILECTBISETCS
y4acTHHUKaMHU 00pa30BaTEIBHOTO MPOIIecca UCXOsl U3 0COOEHHOCTEH MOYypOYHOTO
IUTAHUPOBAHMUS U OCHailleHusi kabunera Qusuku. [Ipu sTOoM obGecneunBaeTcs
OBIIQJICHHE OOYYArOIIMMHCS YMEHHUSMHU TPOBOJIUTH TMPSIMBIE W KOCBEHHBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTIBITOB MO MPOBEPKE MPEIT0KEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KauyeCTBEHHBIX
3amad. Ilpu 3TOM 1St pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33/Ja4d C SBHO
3aJJaHHON U HESIBHO 3a/IaHHOM (PM3MYECKON MOJENbIO, MO3BOJIAIONINE PUMEHSAThH
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HaHUM U3 Pa3HbIX pa3fenoB. [[J1s KadyeCTBEHHBIX 3a7a4
OPUOPUTETOM SIBJSIFOTCSL 3a/laHusl Ha OOBsSCHEHHE/NpeACKa3aHue MPOTEKAHUS
(¢u3nUecKuX SIBJICHUI M MPOLIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyrolue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECHEUeHHI0 Y4eOHOro mpolecca Kypc (pU3MKH yriayOnE€HHOro
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
n1abopatopHOoe O0OpYAOBAHWE MJI BBIMOJTHEHHS YKa3aHHBIX B MPOTPAMME TI0
¢u3nMKe YICHHUECKHX OIBITOB, JIAOOPATOPHBIX PadOT W PabOT MPAaKTHKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PYA0BaHNUE.

JlemoHcTpalinoHHOe  0o0opynoBaHue (OpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTAaHOBKY
MEPEYUCIICHHBIX B TporpaMMe MO (HU3MKE KIIOUEBBIX JIEMOHCTpAlUNA st
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OSMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe o00opyaoBaHUE [JISi YUYCHHUECKHUX TMPAKTUUYECKUX padoT
(dopmupyeTcst B BHJIE€ TEMaTHUYECKMX KOMIUIEKTOB M 00eCHeuMBaeTcs 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
U3MEPUTEIHLHBIX CUCTEM B BUJE LU(PPOBBIX J1aOOpATOPHIl.

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

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

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJE MO3HaHWS U (POPMHUPOBAHME
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHuEe HaydHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa U3y4€HHUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHuE YMEHUN OOBSICHSITH SABJICHUS C UCIOJIb30BAHUEM (PU3NYECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

pa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  cepax  Oynymiei
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHEHIIeMy OO yIEHHUIO B 9TOM HaIpaBICHHUH.

JlocTmkeHne 3TUX Leneld oOecreurBaeTcs PEIICHUEM CIEAYIOIUX 33134 B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

MpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUsX,  BKIOYAs  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
AEKTPOINHAMUKY, KBAHTOBYIO (DU3HKY U 3JI€MEHTHI aCTPODHU3HKHY;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
Gu3nYecKuX SBICHUN B TPUPONE W JIsA NPHUHATHS TMPAKTUYECKUX PEIICHUN B
MMOBCEJHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS Ppa3MUYHbIX 3a7ad C SBHO 3a/JaHHOU
busznueckol MOMENbI0, 3a/lay, MOAPA3yMEBAIOIIMX CAMOCTOSTEILHOE CO3/IaHHE
¢u3nyeckoil MOJAENTH, aJeKBAaTHOM YCJIOBUSIM 3ajadyd, B TOM 4YHCIE 3ajad
UHKEHEPHOT'O XapaKTepa;

NOHUMaHWE (U3MYECKUX OCHOB U TPUHLHUIIOB JEHUCTBUS TEXHHUECKUX
YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO CPELY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(GU3NYECKUX  OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHOopMaIiH,
OIpeIeICHUs IOCTOBEPHOCTH MOJyYEHHOIO PE3yJIbTaTa;

CO3[IJaHUE YCJIOBUW MJIsi Pa3BUTHUS YMEHUW MPOCKTHO-HCCIIEIOBATENbCKOM,
TBOPUYECKOMN AEATEILHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydeHus: ydyeOHoro mpeamera «@Du3uka» Ha YpPOBHE CpEIHEro OOIIEero
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

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

[Ipennmaraemerii B mporpamMme 1o (DU3UKE IEPEUYCHb J1A0OPAaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BhIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHAWBUIYATHHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pa3znen 1. Hayunblii MeTOx MO3HAHUS IPUP OAbI.

®duszuka — QyHIaMeHTabHAA Hayka o mpupoje. HaydHblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

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

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
U3MEpUTEIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuil  (pu3myeckux BenuuuH  (abcomoTHass U
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLECCOB (MaTepuaibHas TOYKA,
a0CoONIOTHO TBEPAOE TENOo, HACabHAS >KUAKOCTb, WACAIBbHBIA Tra3, TOYECUHBIN
3apsn). ['unoresa. @u3nuecKkuil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTH. Du3nueckas
TEOpHSI.

Poms u mecro ¢usuku B (HOpMHUPOBAaHWU COBPEMEHHOW HAay4YHOW KapTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKAa W HalpsSOKEHUS B LENH IOCTOSIHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO C LHU(PoBOil 1aboparopueil no ¢usuke. [Ipumepsl n3MepeHus
(u3MYEeCKUX BETUYUH MPU MOMOIIHA KOMIBIOTEPHBIX JATUYHUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe nBHKeHHE. OTHOCHTEIBHOCTh MEXAHMYECKOTO JIBH)KECHMSI.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aja4u MEXaHUKHU.

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

[lepemelienne, CKOpoOCThb (CpemHsii CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHUE MaTepHalbHOM TOYKH, UX MPOECKIMH HA OCH CHUCTEMBI KOOPAHWHAT.
CioxeHune nepeMenieHuii U CI10)KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIIMHENHOE NBUKEHUE. 3ABUCUMOCTh
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U IIyTH MAaTepUaIbHOW TOYKU OT BPEMEHU U HX
rpaduxmu.

CBoOogHoe TajeHue. Y CKOpeHHe CBOOOJHOrO TmajeHus. [[BrkeHue Tena,
OpOILIEHHOIO0 TOJl YIJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHUSI MaTepUaIbHON TOYKH OT BPEMEHH U MX IpaduKu.



KpuBonuHueiiHoe  nBMKeHWE. J[BUJKEHHE  MATEpUalbHOM  TOUKH  TIO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
LenTpocTpemMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TAaHT€HUUAIBHOE) U MOJHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JNBIKCHUE CHapsJOB, IEMHbIC, MIEeCTepEHYAThie UM PEMEHHbIC IepeayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

CriocoObI uiccreIOBaHuS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTRE.

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

HanpaBiieHre cCKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBoil 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 yckopeHus: TIpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKECHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH TYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKCHUU.

N3mepenue YCKOPEHUS CBOOOAHOTO  TAaJCHHS (pEeKOMEH0BAHO
UCIIO0JIb30BaHME 1ITU(POBOI 1abopaTopun).

W3ydenne nBWKEHUS Tela, OpPOIIEHHOro Tropu3oHTambHO. [IpoBepka
TUIIOTE3bl O MPSAMOM NPOMOPUMOHAIBHOM 3aBUCUMOCTH MEXKIY JaJbHOCTBIO
MOJETA ¥ HAYAJIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.

HccnegoBanre 3aBUCUMOCTH TepuoAa OOpallleHUsi KOHUYECKOTO MasTHHKA
OT €ro MapaMmeTPOB.

Tema 2. /lunamuxa.



ITepBeiii 3akoH HproTona. HMHepuuanbHbie CUCTEMBI OTcuéra. [lpuHUMT
oTHOcuTeNnbHOCTH ['aymunes. HemHepuuanbHble CUCTEMBI OTCUYETA (ONpEIEIICHHUE,
MIPUMEDBI).

Macca tena. Cuia. [IpuHIMIO Cynepno3suuuu CUil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHMPHOI'O TATOTEHUSA. OKBUBAJICHTHOCTh TI'PAaBUTALMOHHOM U
WHEPTHON MacCCHhI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJ€HHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThl W OT Treorpapuyeckol MmuUpoThl. JIBHKeHHe
HEOECHBIX Tell M UX CyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckas CKOPOCTb.

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

Cuna tpenust. Cyxoe tpenue. Cuila TPEHHUSI CKOJIBXKEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cusia CONpPOTUBICHUS TMPH JABMKCHUU Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKEHHS.

Jasnenue. I'mapocratuueckoe napienue. Cuiia Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHl: MOALIUITHUKY,
JNBHKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HaGmronenue qBUKEHUS TeJl B MHEPUUATIbHBIX U HEMHEPLHAIBLHBIX CUCTEMAX
OTCYETA.

[TpyHUOMIT OTHOCUTEIBHOCTH.

Kauenne nByX HLWIMHAPOB WM INAPOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBLHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOACHMCTBYIOLIEW  MPUIIOKEHHBIX K  Tely CHI  C
IIPOU3BEICHUEM MACCHI T€Jla HA €r0 YCKOPEHUE B MHEPLIMAIbHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOZHUKAIOIIMUX B PE3YJIbTATE B3AUMOACHCTBHS TEIN.

N3mepenne Macc no B3auMOJIEUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpOoOS)KHBIC MEXaHU3MBI.

CpaBHeHUE CUIJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

N3MepeHre paBHOACHCTBYIOIIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHHU JABWKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €T0 MAaCCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIHUX B IPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3yyeHne NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4YEpe3
NErKui OJIOK.

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

HccnenoBanue OBUXEHUS OpycKa MO0 HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHUS.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAoe Teno. llocTymarenbHoe M BpaliaTesbHOE JABHKEHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCHM BpamieHus. [Inedo cuibl.
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

Y cnoBus paBHOBECHUS TBEPIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIM KpaH, PEIIETYATHIE KOHCTPYKIIUU.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILICHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3y4yeHne ycTOMYMBOCTH TBEPIOTO TEJA, UMEIOLIETO IIOMAaAb OIOPHI.

Tema 4. 3akonsl coxpanenus ¢ mexanuke.

NMirynsc MaTepranbHOM TOUYKH, CUCTEMBI MaTepUaIbHbIX TOYeK. LlenTp Mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MMITysibC CHITIBI M U3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT umIlynbca MarepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJIAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
MIpe/ICTaBJICHUE PaOOThI CUJIBI.

MoO1HOCTb CUIIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPIUU MATEPUAIILHON TOUKH.



[loTeHIMaIBHBIE W HENOTCHIMAJIbHbIC Cuibl. lloTeHnManpHas 3Heprus.
[ToreHuumanbHas sHEPrust ynpyro nehopMHpoBaHHOM npykuHbl. [loTeHnumanbHas
SHEprusa Tejaa B OJHOPOJHOM TIpaBUTALMOHHOM moje. lloTeHiuanbHas 3HEprus
TeJla B IPAaBUTAI[MOHHOM I10J€ OAHOPOAHOIO IIapa (BHYTpPU U BHE 1uapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

Cesi3p  paOOTBl HEMOTEHIHAIBHBIX CHJI C HM3MEHEHHEM MEXaHHYECKOM
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUs MEXaHUYECKON YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXpaHEHHSI MEXaHUYECKOW SHEPTHH.

TexHuyeckne ycTpocTBa M TEXHOJIOIMYECKUE MPOLECCHI: TBU)KEHHUE PAKET,
BOJIOMET, KOMEp, MNPYKUHHBIM MHUCTOJET, THUPOCKON, (UrypHOEe KaTaHHE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCa.

PeakTnBHOE BHKEHUE.

N3mepenne MOITHOCTH CUIIBL.

M3meHeHune sHepruu Tena npy COBEPIIEHUH paOOTHI.

B3anMHble NpeBpanieHruss KWHETHYECKOM WM IOTEHUHMAIBHOW HSHEPIrUM IpU
JEHUCTBUU HA TEJIO CWJIBI TSHKECTH M CHJIBI YIPYTOCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nadopamopnusie padomol, NPAKMUKYM.

M3MepeHne nMIrysbca Tejaa o TOpMO3HOMY ITYTH.

W3MepeHre cuibl TSITH, CKOPOCTH MOJEIU 3JIEKTPOMOOMIS M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHUs UMITYJbCa PU YIPYrOM B3aUMOJICHCTBUU.

N3mepenne KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME M3MEHEHUS OTEHIMAIBbHON 3HEPIUU NPYKUHBI C PaOOTON CHJIBI
TPEHMUSL.

Omnpenenenue paboThl CUIBl TPEHUS NpU JBMKEHHM Teja 10 HAKJIOHHOW
IJTIOCKOCTH.

Pasznea 3. Mouieky/sipHast (pU3HKa ¥ TEPpMOAMHAMHUKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeEOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4yeckoil teopun (MKT), wux
onbITHOe obocHoBanue. Juddys3us. bpoyHoBckoe aBmkeHue. Xapakrep
JIBUKEHUS M B3aMMOJECHUCTBUS YacTHI] BewlecTBa. MojeNu CTPOECHHs Ta30B,
KUIKOCTEH M TBEPIBIX TEN U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX



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

TerioBoe paBHOBecue. Temmeparypa u crnocodbl €€ u3mepenus. I[llkana
temnepatryp Llenbcust.

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

['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiiecch B
U7calIbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBsi3b  MEXIy [JIaBJICHMEM W  CpelHEW KHUHETHUYECKOHM  DSHepruewu
MOCTYNAaTEAbHOTO TEMJIOBOTO JBHXKEHHUSI MOJIEKYJ HUJEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBsi3b a0COTIOTHON TEMITepaTyphbl TEPMOIMHAMUYECKON CUCTEMBI CO CPETHEN
KMHETUYECKOW SHEPrUeH MOCTYNATENbHOrO TEMIOBOTO ABUKECHUS €€ YaCTHII.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
O6apoMeTp, MoJlyueHHe HAaHOMATEPHUAJIOB.

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Monens 6pOyHOBCKOTO JABUKECHHUSI.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTen.

Mogens onbita TepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rcciegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomoul, npaKkmuxKym.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEIJIO00MEHE MEXIY ropsueil U X0JI0JHOU BOJIOMN.

WN3ydyeHne W30TEpMUYECKOro IMpolecca (PeKOMEHAOBAHO HCMIOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30XopHOro mporecca.

W3yuenue nzobapHOro mporecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TI]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJIUHAMHUYECKON CUCTEMbI KAK CPEIHUE 3HAYEHUSI BEJIMYMH, ONMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



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

Mogens wuaeaNbHOrO ra3a B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
VYcioBus NPUMEHUMOCTH 3TOM MOJEIU: HU3KAs KOHLIEHTPALUs YaCTHI], BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBazucrarnueckue u HECTaATUUECKHUE MTPOLIECCHI.

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

Temmonepenaya  kak  cmoco0  W3MEHEHUsS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuectBo Tertorel. TennoéMkocTh Tena. YaenbHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TEIUIOTa CropaHUs
ToruiBa. Pacy€r KommyecTBa TEIUIOTHI TIpW  Terwionepenade. [lorstue 00
aanabaTHOM ITpoliecce.

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

Bropoli 3akOH TEpMOAMHAMUKK [JII PABHOBECHBIX IPOIECCOB: YEpE3
3aJIJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKONM CHUCTEMBI IPOXOAUT
eAMHCTBEHHAs afanabara. AGCOMOTHAS TeMIepaTypa.

BTtopoii 3aKOH TEPMOAWHAMUKM UII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXXHO TEpeiaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tela K OoJjiee HarpeToMmy 0e3
komneHcaiuu (Knaysuyc). Heoo6paTuMOCTh MPUPOIHBIX MTPOLIECCOB.

[TpuHuMbe! necTBus TerioBbix MamuHd. KIT/.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

DKOJIOTMYECKHUE ACIIEKThl MCIOJIb30BAaHUs TEIUIOBBIX JBUTrareneil. TemioBoe
3arpA3HEHUE OKPYKAIOLIEH CPEbL.

TexHnueckne yCTpOHCTBA W TEXHOJOTMYECKHE NPOLECCHI: XOJOAWIbHUK,
KOHJUITMOHED, NHW3CNbHBIA W KapOIOpaTOPHBIN NBHUTATeNd, IMapoBas TypOuWHa,
MOJYyYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TEIIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3aymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPrUu.

Hccnenoanue aanadbaTHOTO Mpoliecca.

KoMnbroTepHble MOJIETN TEMJIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenne yaenbHON TEMI0EMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJCUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanue u KoHneHcanus. VcmapeHue W KumeHue. Y AelibHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpimieHHple W HEHachllleHHblE mnapbl. KaudecTBEeHHas 3aBUCUMOCTH
IJIOTHOCTU W JABJEHUS HACBIIIEHHOTO Mapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS! OT AaBJICHUS
B KUJIKOCTH.

Brnaxxnocts Bo3nyxa. AOCOMIOTHASI U OTHOCUTENbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammueckue u aMmopdHbie Tena. AHHU3OTPOIUS CBONCTB
KpuctaiioB. [lnaBieHue W KpuCTaUIM3alMs. Y AeldbHAas TEIJIOTa IUIaBJICHUS.
CyOaumanus.

Hedopmannu tBEpAoro tena. Pactspkenne u cxxarue. Casur. Moaynes FOHra.
[Ipenen ynpyrux aedopmariuii.

TemmoBoe pacmmpenne KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JTMHEHHOE
pacuupeHue. AHrapMOHHU3M TEIJIOBBIX KOJIE€OAHUIM YaCTHUIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEpruu B (Ha30BBIX MEPEXOAAX.

YpaBHeH#He TerIoBoro OaiaHca.

[ToBepxHocTHOEe HaTspkeHHe. Kod(ppuimeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumnspusle siBnenus. JlaBineHue noa UCKPUBIEHHON NOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHIILICHHBIX MapOB.

Kunenue. Kurnenue npyu noHW>KEHHOM JaBICHUMU.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTbHBIMU TUIEHKAMHU.

CmauuBanue.



KanumisipHele ssBIeHUS.

Mopen HEHBIOTOHOBCKOM KUIKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3y4yeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILECHHBIX I1aPOB.

N3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa MU OLIEHKa MacChl MapoB B
ITIOMEILECHNH.

N3mepenue korduiieHTa moBepXHOCTHOI'O HATSKEHUS.

N3mepenue moxyns FOHra.

HccnenoBanue 3aBucuMocTd  JedopMmaliid  pe3ruHOBOro obpasua ot
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznea 4. diekrpoainHaMuKa.

Tema 1. dnekmpuueckoe noJe.

OnekTpu3anus Tell U €€ NPOsSBICHUA. ODJNEKTpUYECKH 3apsa. /lBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IHMDJIEKTPUKA U IIOJIYNPOBOJHHUKHU.
DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsAl. 3aKOH COXPAHEHUS BJIECKTPUYECKOTO
3apsja.

B3anmoperiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KyoHa.

DnekTprueckoe nose. Ero neicTBue Ha dIEKTPUYECKUE 3apsIbl.

Hanpsok€aHocte  anmekTpuueckoro  mods.  [IpoOwerit  3apsin.  Jluaum
HaIPSHKEHHOCTHU AJIEKTPUYECKOro noJist. OZHOPOAHOE DIIEKTPUUECKOE TIOJIE.

IToTeHIMATBHOCTD AJIEKTPOCTATUYECKOro noiid. Pa3HOCTH MOTEHLMANOB U
HanpspbkeHue. lloreHnmanpHass 3HeEprus 3apsga B IJIEKTPOCTATUYECKOM IIOJIE.
[ToreHunan »neKTpocTaTHYecKoro nojsi. CBsi3b HANPSKEHHOCTU MOJS U PA3HOCTH
MOTEHIMAIOB JUISl 3JIEKTPOCTATUYECKOrO IOyl (Kak OJHOPOJHOIO, Tak M
HEOJTHOPOHOTIO).

[IpyHOMT CyIIEpHO3UIIUHU IIEKTPUYECKUX TTOJIEH.

[Tome Toueunoro 3apsma. [lome paBHOMepHO 3apstkeHHOW cdeprl. [lome
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN Hanps>KEHHOCTH 3THX TOJEH H
OKBUIIOTEHLIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATHYECKOM ITOJIE. Y CJIOBHE PABHOBECHS 3aPSII0B.

JnanexTpuku B DJIEKTPOCTaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. IDJAEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOe coeIMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOe COeNMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHnueckrne yCTPOMCTBA MU TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOIL,
AJIEKTPOMETP, DJICKTPOCTATHUECKas 3allliTa, 3a3eMJICHUE DJICKTPOIPUOOPOB,
KOHJICHCATOpHhI, reHeparop Ban ne ['paada.

Hemoncmpauuu.

Y CTpONCTBO M NMPUHIUII IEUCTBUS JEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Mopnens snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

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

DHeprus 3JEKTPUUECKOr0 MO 3aPS)KEHHOT0 KOHAEHCATOPa.

3apsiaKa U pa3psziKka KOHIECHCATOpa 4YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

O1neHKa CUJl B3aMMOICHCTBUA 3aPSAKEHHBIX TEJL.

Hab6mtonenue npeBpaiiieHust YHEPTUU 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUI0
U3JIy4eHUSI CBETOAMO/A.

N3yuenune npoTekaHus TOKA B LEMH, COACPKAIIEH KOHIAEHCATOP.

Pacnipenenenue Pa3HOCTH MMOTEHIIMAJIOB (HampsKEeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHAEHCATOPA YE€pe3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VYciioBHS CyIIECTBOBAaHUS MOCTOSIHHOTO 3JICKTPUYECKOrO0 TOKa. McTouHuKM
toka. Hanpsokenne U u DJ1C &.

3akoH Oma aJisl yyacTKa LeTu.

DIIEKTPUUECKOE COIIPOTHUBJICHUE. 3aBUCHUMOCTh COTNIPOTHUBIICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JJIUHBI WU IUIOIIAJA MONEPEYHOrO CEYCHHS.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MApAILIETBHOE, CMENIAHHOE COCAUHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBnEHHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akon [[xoynsa—Jlenna.

MOIIIHOCTD 3JIEKTPUYECKOTO TOKA. TerioBas MOLIHOCTb, BBIAEIAEMAasl Ha
pe3ucrope.

O/JIC m BHYTpEHHEE CONPOTUBIIEHHWE MCTOYHMKA TOKa. 3akoH Owma i
MOJIHOM  (3aMKHYTOM) dJIEKTpUUECKOM 1enu. MOIHOCTh MCTOYHHUKA TOKa.
Koportkoe 3ambikanue.

KoHnaeHcaTop B 1ienu MoCTOSHHOIO TOKA.

TexHnueckne yCTPOWCTBA M TEXHOJIOTMYECKHE TIPOLECCH: aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYUETUUK DJEKTPUUECKON SHEPIHH.

Hemoncmpauuu.

M3MepeHne cuibl TOKa U HAIPSKEHHUSL.

HccnenoBanne 3aBHCHMOCTHA CHJIBI TOKa OT HANpSOKEHUsS I PE3UCTOpa,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTb COIPOTUBIIECHUS LUJIUHAPUYECKUX HPOBOJAHUKOB OT JUIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsHKEHUU.

[Ipsimoe uzmepenne D1C. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObI coeiuHeHusT UCTOUHUKOB Toka, DJIC GaTapei.

HccnenoBanrue pa3HOCTH MOTEHIMAIOB MEXKIY MOJOCAMH HMCTOYHUKA TOKA
OT CUJIbI TOKA B LIEIIN.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKmMuKym.

HccnenoBanrue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHne yeapHOro COnpoTUBIIEHUS TPOBOJHUKOB.

HccnenoBanve 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS Ui JIaMITbI
HaKaJIMBaHUA.

VYBenuueHue npejena u3MEpeHus amnepMerpa (BoJIbTMETPa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBIICHHUS] UCTOYHUKA TOKA.

UccnenoBanne 3aucumoctd DJ[C raabBaHHYECKOrO 3JIEMEHTA OT BPEMEHU
P KOPOTKOM 3aMbIKaHUU.

HccnenoBanrne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJOCAMH HCTOYHUKA TOKA
OT CUJIbI TOKA B LEIIH.

HccnenoBanne 3aBUCUMOCTH ITOJIE3HOM MOITHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznuunslx cpeoax.

OnekTpuyeckass MPOBOAUMOCTb  PA3MYHBIX  BEUIECTB.  JJIEKTPOHHAas
IPOBOJAMMOCTD TBEPJBIX METAIOB. 3aBUCHUMOCTb CONPOTUBIIEHUS METAJUIOB OT
Temrieparypsl. CBEpXIpOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonyrpoBOAHUKH. CobctBeHHas u MpUMECHAast MIPOBOJIUMOCTD
nonynpoBogHUKOB. CBolicTBa P—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

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

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuueckrue yCTpOMCTBA M TPAKTUUECKOE MNPUMEHEHUE: Ta3opas3psiaHbIe
JaMIbl, DJIGKTPOHHO-Ty4YeBas TPyOKa, MOJYMPOBOAHUKOBEIE TMPUOOPHI: TUO,
TpaH3UuCTOp, (OTOAMOM, CBETOAMOJ, TallbBaHWKA, paduHUpPOBaHUE MEIH,
BBITIJIaBKA AJIFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH NEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoit paspsa 1 IpOBOAUMOCTD BO3yXa.

CpaBHeHUE TPOBOAMMOCTH METAJUIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HaGmroienue amexkTpoiusa.

N3mepenue 3apsia OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCHUMOCTM  CONPOTHUBJIICHUST ~ TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHe BONIBT-aMIIEPHON XapaKTEPUCTUKHU JUOJA.

Pu3n4ecKNH NPAKTUKYM.

CniocoOb1 n3MepeHusi GU3NYECKUX BEIMYUH C MCIOIb30BAHHEM aHAJIOT OBBIX
U UQPPOBBIX U3MEPHUTEIBHBIX MPHUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOITIOTHBIE I OTHOCHUTEJIbHBIC TTOTPEIIHOCTH U3MEPEHUN (PM3UIECKUX BEIIMYHWH.
OueHka rpaHul NOrPEeNIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCIEIOBAHUM  3aBUCUMOCTEU
bu3nueckux BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BbIOOpP U3 PadoT,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feiax «YUYCHUUECKUUA  IKCIICPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBS3H.

WN3ydyenne kypca Qusuku yrayonénHoro ypoBHs B 10  kjacce
OCYHIECTBIIAETCS C YUETOM COJIEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMH
MaTreMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3HaHuA: SIBJICHUE, HAy4YHbId (akT, rumoresa, Qu3nyeckas BeIUMYHHA, 3aKOH,



TEOpHsl, HaOJIOJIEHUE, SKCIEPUMEHT, MOJACIUPOBAHHUE, MOJIEIb, W3MEpPEHUE,
HOrPELTHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, LU(poBast 1abopaTOpHsL.

Mamemamuxka: penieHue cucTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napaboia, runepoosna, ux rpaduku U cBoMCTBa. TpuroHomerpuyeckue QyHKIIHMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
BekTopbl ¥ MX IPOEKIIUU Ha OCH KOOPJUHAT, CI0)KEHHE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpepbl,
yTUIM3alUsi OMOOPraHMYECKOTO TOIUIMBA [JJIs1 BBIPAOOTKU  «TEIUIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKCHNUE U KAMMJUIAPHBIC SBJICHUS B TIPUPO/IL,
AJIEKTPUUECKHE SIBICHUS B KUBOU MPUPO/IE.

Xumusa: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpPHAs Macca, IOJy4E€HUE HAHOMATEpUasoB, TEIJIOBbIE
CBOWCTBA TBEPHBIX TEM, KUIKOCTEH U Ta30B, KUAKUE KPUCTAIUIBI, dJIEKTPHUUECKUE
CBOWCTBA METAJIOB, JIEKTPOJIMTHUECKAs AUCCOLMALINS, TalbBaHUKA, AJIEKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodpazoBaHUE JIBUKEHUN C MCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M IKUAKOTO TPEHUSI B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHILTEHH, peléTdyarble KOHCTPYKIMM), HCIIOJIb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHWKH B TEXHHKE (THPOCKOI, BOJOMET W JPYTHE), IBUTATENh BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOIHH
NOJYyYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHCJIE€ HAaHOMAaTepuasjoB, WU
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHHE JJIEKTPONpHOOpPOB,
ra3opaspsAHble JIAMIIbI, TOJYTIPOBOJHUKOBBIE TPUOOPHI, FaJIbBAHHUKA.

11 KVIACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Maznummnoe noane.

B3anmopelicTBUe TOCTOSSHHBIX MAarHMTOB M IPOBOJHHUKOB C TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHomn cynepno3nnuun
MAarHUTHBIX TTOJIEN. JINHUM MarHUTHOW MHAYKIWU.

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

Cuna AMnepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlIeHUE U MOIYJb. [[BUKEHHE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJTHOM MarHuTHOM Tone. Pabora cuibl Jlopenta.

MaruauTtHOe nose B BeniecTse. DeppoMarHeTuky, napa- u THaMarHeTUKHU.



TexHnueckre yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL: MPHUMEHEHHE
MOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

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

Kaprrna nuHMA MarHMTHOW MHIYKIIAM TIOJISL JNIMHHOTO TIPSMOIO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOTHUKA, KATYILIKH C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

HaOmronenune nBU>KeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD NENCTBUS AJIEKTPOU3MEPUTEILHOTO npubopa
MAarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOMCTB (peppOMArHETHKOB.

HccnenoBanne NeUCTBUSA ITOCTOAHHOIO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenue cunel Amiepa.

M3ydyeHune 3aBUCHMOCTH CUIIBI AMIIEpA OT CHJIBI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBiieHME 3JIEKTPOMAarHUTHOM MHAYKUMU. [IoTOK BekTOpa MarHUTHOU
uHaykund. OJIC wmHaykuuu. 3akoH DIEKTPOMAarHMTHOM uHAykunu Papanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJIC mHAYyKUMHA B NPOBOAHUKE, NBUXKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
oJIE.

IIpasuio Jlenna.

NupyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMH NOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. 9J{C caMOMHAYKIIHUH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: WHIYKIIMOHHAS
I1€4Yb, COJICHOMU], 3aIUTa OT JIEKTPU3ALMU TEIl IIPU ABUKEHUHA B MArHUTHOM I10JI€
3emiu.

Hemoncmpayuu.

HaGmronenue siBieHHs 3JIEKTPOMarHUTHOM WHYKITUH.

HccnepoBanne 3aBucumoctd DJIC MHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOI'O IIOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHIYKIINH.

UccnepoBanue 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTHU M3MEHEHUS
CHUJIbI TOKA B L[ETIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OrnpeneneHne HAYKIUA BUXPEBOTO MArHUTHOTO TOJIS .

HccnenoBanue siBICHUS CAMOUHIYKIIUH.

COopka MoJienH 3JIEKTPOMAarHUTHOrO reHepaTopa.

Pasznen 5. KoneOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe ¥ TUHAMUYECKOE OMMCaHUE.
DHepreTuuecKoe OMucaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KUHEMAaTU4YECKOIO OMKCAHUS.

Amvmutyna u ¢asza kosneOanuil. CBA3b aMIUIMTYAbl KOJ€OaHUM HCXOIHOMN
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[leprion u yacrora koneOanuii. [leprom Manbix CBOOOJHBIX KOJ€OaHUMN
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonsitue o 3aryxaromux kKonedanusx. BeiHyx)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKOJICOaHMS.

TexHuueckrue ycTpoMCTBa U TEXHOJOTHUYECKUE MPOLECChl: METPOHOM, YaChI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuce K01e0aTenbHOro IBUKEHUS.

Habmronenre He3aBUCUMOCTH TEpUOa MAIbIX KOJeOaHuii rpy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnenoBanue 3aTyxaronux KojieOaHUi U 3aBUCUMOCTHU NTEPHOJ1a CBOOOIHBIX
KOJIe0aHHUIl OT COMPOTUBIICHHUSL.

HccnenoBanue kojiebaHUil Tpy3a Ha MACCUBHOM TIPY)KHHE C LETIbIO
dbopMUpoBaHUs MPEACTABICHUMN 00 HeaTbHON MO NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHs YHEPTUU MPU KOJICOaAHUAX TPy3a Ha MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.



N3mepenue mnepuona CBOOOAHBIX KOJNEOAHUI HUTSHOTO W MPYKHUHHOTO
MasITHUKOB.

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

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYbI 3aTYXAIOMUX KOJICOAHHIA.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. InekmpomazHumnsle Konedanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsijia KOHACHCATOpa C aMIUIMTYION CHJIbI TOKA B KOJIEOATETLHOM KOHTYPE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JCHCTBYIOICE 3HAYCHHWE CHUJIBI TOKA W HANPsDKCHHUS TpU PasIudHOr (popme
3aBUCHUMOCTHU MIEPEMEHHOT O TOKA OT BPEMEHHU.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHAYKTUBHOCTH B IIEMH CUHYCOMJAIBLHOTO MEPEMEHHOr0 TOKa. PE30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpanchopmatop. IlpousBonctBo, mepegada U MoTpedieHUE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKH TIPU MPOM3BOJACTBE 3JIeKTposHepruu. KynbTypa
VCTIOJIb30BAHUS SJIEKTPOIHEPTUU B MIOBCEITHEBHOM JKU3HU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUU AJIEKTPONEPEAY.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXarONUX YJIEKTPOMArHUTHBIX KOJICOAHU.

Mopenb 3JIEKTPOMarHUTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pesucrop, karyiika MHIYKTUBHOCTH M KOHJIEHCATOP B LIENU NEPEMEHHOTO
TOKa.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHITUTT ACHCTBUS TpaHCPopMaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnegoBaHne NMEpeMEHHOrO TOKa Yepe3 IOCIENO0BATENbHO COEAUHEHHBIC
KOHJEHCATOP, KaTYILIKY U PE3UCTOP.

HabGmroenne seKTpoOMarHuTHOTO PE30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
IpOJI0JIbHBIE BOJIHBL [lepuoj, CKOpOCTh pacHpoOCTpaHEHUsST U JIJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKUX BOJH: OTpPaKEHHE, MpeOMJICHHE, WHTEephEpeHIUs |
mudpaxius.

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

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTanys BEKTOPOB B AJIEKTPOMAarHUTHOW BOJTHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJIH:  OTPAXKEHUE,  MPEIOMIICHUE,
noJisipu3anus, uHTephepeHus u qudpaKims.

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

[TpuHIMIIBI pagUOCBI3U U TeNEeBUACHUS. Pagunonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEb.

TexHnueckne yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
MHCTPYMEHTHI, pagap, paAuoNpUEMHUK, TEIEBU30p, aHTeHHA, TeedoH, CBY-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIMHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 pacIPOCTPaHEHUE TIOTIEPEYHBIX U TPOJTOIBHBIX BOJH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

Habmronenne oTpakeHus v MPETOMIICHUS MEXaHUIECKUX BOJTH.

Ha6monenue uarepdepeniinu u qudpakiiny MEXaHUYeCKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIPpUMEHECHUE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
YacTOTOM KOJIEOaHUH.

HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKE€HUe,
peoOMIICHHE, MOJSIpU3aLys, TUPpaKkus, UHTEpEPEHIIHS.

O6HapykeHne HHOPaAKPACHOTO U yIbTPa(PHOJIETOBOIO U3TyUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuenue pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsamonrHEHOE pacipOCTpaHEHUE CBETA B OJAHOPOJAHOU cpexde. JIyd csera.
TodeuHbIil UICTOYHHK CBETA.

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

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomMiieHusi. OTHOCUTENbHBIN MOKa3aTeNb npeaomiieHus. [IocTOSSHCTBO 4acTOThI
CBETa M COOTHOUIECHHWE JUJIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHUECKOTO CBETA
yepes rpaHully pas/esa IByX ONTHYECKUX CPE.

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

IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHpI yroy MOJHOr0 BHYTPEHHETO
OTPaXKEHUS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosHUE M ONTHYECKas CHUja TOHKOW JIMH3BL. 3aBHCUMOCTH (DOKYCHOTO
pacCTOSHUSI TOHKOU c(EepUUecKorl JTUH3bI OT €€ T€OMETPUM U OTHOCUTEJIBHOTO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyiia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xopa Jiyda, MPOLIEANIETO JIMH3Y IOJ MPOWU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

OnTuyeckue npudopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOU ONTHUKH.

BonnoBas ontuka. Wutepdepennms cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KApTUHE OT [JBYX KOT€pEHTHBIX MCTOYHMKOB. [IpuMepsl KiaccMuecKux
UHTEPPEPESHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[JIaBHBIX ~MAaKCHMYMOB TIpM  MAJACHUA MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIHOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: OYKH, JyIa,
nepuckor, (oTtoanmnapat, MHUKPOCKOIN, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaYKEHUSI CBETA.



HccnegoBaHue npeioMIeHus CBETA.

HaOmronenune noinHoro BHyTpeHHEro orpaxkeHus. Mojienb cBeToBoja.

HccnenoBaHne Xoma CBETOBBIX IYYKOB YEpE3  IUIOCKONAPAJLIEIbHYIO
IUTACTHHY U IIPU3MY.

HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIIA.

Habmonenne natepdepeHium cBera.

HaOmronenne nBeTOB TOHKUX TUIEHOK.

Habmonenne nudpakium creta.

N3ydenune nuppakimOHHON PEIIETKH.

HaGmonenne nudpakiilmoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpumeHeHue noasIporuI0B I H3YYEHN MEXaHUYECKUX HAPSKCHUM.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenune nmokasaresns MpeJoMIICHUS CTEKIa.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSAHMSI OT BellecTBa (Ha
OpUMepe KUIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tomyuenune u300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKaja U JMH3BL.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CUCTEM.

Habmonenue nudpakinu, nHTEpYEpEeHIINN 1 TTOJIIPU3ALINNA CBETA.

N3ydyeHne noaspusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHUKA.

N3yuenne unTepdepeHIINH Ja3epHOro U3TYUEHHs Ha ABYX LIEIAX.

Hab6monenue nucnepcum.

Habmonenne n iccnenoBanue TUQPaKIMOHHOTO CIIEKTPA.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue crieKTpa U3IY4EHHsS] CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON
PELIETKY.

Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHvipl  NPUMEHUMOCTH  KJacCuyeckod  MexaHuku.  [loctynarsl
CIEHUAIBHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPALICHUE JIJIUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULBI.

CBs13b MacChl C JHEPrUEN U UMITYJIbCOM PENSITUBUCTCKOM YAaCTULBI. DHEPIrus
IIOKOSI.



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

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHue UMNOyJIbCa MW DHEPrUM  PEISITUBUCTCKUX  dYacTuil (IO
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIOBOE M3NIydeHUEe (M3JIydeHUue aOCOIOTHO YEPHOTO Tea).
3akoH cMmemienus: Buna. 'unoresa [nanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMIYJILC (HOTOHA.

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

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpaKarollylo mnoBepxHocTh). OmbiTel 1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pasMepsl  00JacTH  JIOKAM3aluu  JABWKYIIEHCsS dYacTuiel. KoprmyckymspHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Crneunduka nzmepeHuil B MUKpoMupe. COOTHOLIEHUSI HEOMpPeneaEéHHOCTEN
I'efizenbepra.

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

Hemoncmpayuu.

®otoddheKT Ha YCTaHOBKE C IIMHKOBOMW TJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO (oTo3ddexTa.

HccnenoBaHnne  3aBUCHMOCTHM  CONPOTUBIIEHUS — MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

CBeronunoy.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poTope3ucTopa.

N3mepenue noctostHHOM [Imanka Ha ocHOBe uiccnenoBanust hotodddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOAUO] OT HANPSKEHU.

Tema 2. @uzuka amoma.

OneITHl IO HCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. U3nydyenue u noriomeHue GOTOHOB MpU MEPEXO/ie 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 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTEP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETYMKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne nmuHeiyaToro CrexkTpa.

HccnenoBanue criekTpa pa3pe:Ke€HHOIO aTOMAPHOrO BOJAOPOAA U U3MEPEHUE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHHIX YACMUY,.

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

PagmoaktuBHOCTh. Anbda-pacnaa. DJIEKTPOHHBIH WU TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOAKTUBHOIO pacnajga. PaamoakTUBHBIE HM30TONBI B MPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUE paJlOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrecTBenHbli (poH uznydenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl aapa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YOPaBIIIEMOIO0 TEPMOSAIEPHOTO CHUHTE3a. JKOJIOTMYECKHUE AaCIMEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

MeTtoibl perucTpalnuy U UCCIECIOBAHUS SJIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npenenamu CrtangaptHord mozaenu. TémHas marepust U TEMHas
SHEprusl.

EnnncTBO Qu3nueckoi KapTUHBI MUpA.

TexHnyeckrue yCcTpoucTBa U TEXHOJOTMYECKUE TPOLECCHL: JO3UMETpP, Kamepa
Buiibcona, SAEpHBI  pEakTOp, TEPMOSAJEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCTIOJIb30BAHUEM JI03UMETPA.

N3ydyenue normiomieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. JieMeHTBI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHoMHUHU. [IpuMEHUMOCTh 3aKOHOB GU3UKK i OOBACHEHHUS MPUPOJIBI
KOCMHYECKHX 0OBEKTOB.

Meroasl acTpoHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

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

ConHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3] TJIABHOM IOCJEAOBATEIBHOCTU. BHYTpeHHEe CTpoeHue
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTaNbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lonoxxkenue u nBukenue CoJiHIAa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE OBIPHI B sapax
rajakTHUK.

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

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenus: 3B€31HOr0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIOIb30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eieHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaOmonenuss B Tenmeckon JIyHbl, IUlaHeT, TyMaHHOCTEH M 3BE3IHBIX
CKOIIJICHUH.

DuU3NYECKHUH PAKTUKYM.

CrocoOb1 m3MepeHus: (PU3NYECKUX BEJIUMYHMH C MCIOJIh30BAHUEM aHAJIOTOBBIX
U [UQGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOITIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHMH.
OueHka rpaHui] HOrPEeIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICIOBAHUNA  3aBUCUMOCTEH
(u3MUEeCKUX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUIOTE3 (BbIOOpP W3 PadoT,
ONMCAaHHBIX B  TEMATUYECKUX  pasleliax «YUYEHUYECKUU  OKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aro1Iee MOBTOPEHUE.



O6o00m1eHne U cucTeMaTu3alus CoJAep KaHus pa3fesoB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Ponsr Qusuku u acTpoHOMUHM B DIKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMAIILHOM U ATUYECKOM cepax AesTEIHLHOCTU YeI0OBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAayYHOM KapTUHE MUPA, 3HAUCHUE ONMUCATEIIHLHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIbHOM M  MPOTrHOCTUYECKOW  (DYyHKLMIA
dbusznueckor TeOpuu, poiib GU3NUECKON TEOPUHU B (HOPMUPOBAHUM TPEACTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE.

MexnpeameTHble CBA3M.

N3ydyenne kypca Qusuku yrayonéHHoro ypoBHs B 11 kjacce
OCYHIECTBIIIETCS C YUETOM COIEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcaMHU
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MENO008 HAYUHO20
nO3HAHUA: SBJICHUE, HAy4HbIH (akT, TUroTe3a, (Qu3uveckas BeIMUYMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: pEUICHUE CUCTEMBl YpaBHEHUH. TpUIrOHOMETpHUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO. BEKTOpPBI M MX NMPOEKUHWH HA OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoanbie 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEyroJIbHUKOB,
onpeJieNIeHUE TIOMIaAN TUIOCKUX PUryp u o0bEma Tel.

Buonozua: snektpuueckue SBJICHUS B KUBOM NpUpOJE, KoseOaTelbHbIE
JNBIDKCHUST B JKMBOW MPUPOJAE, OHKOJOTUUYECKHUE PHUCKH TP TPOU3BOJICTBE
3JIEKTPOSHEPTUM,  DBJIEKTPOMArHUTHOE  3arpsi3HCHUE  OKPYXKAKOIIEW  Cpexsl,
yJIbTPa3BYKOBasi JHArHOCTHUKAa B MEJUIIMHE, ONTUYECKUE SBIEHUS B KUBOU
IPUPOJE.

Xumusn: CTpOEHHE aTOMOB ¥ MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTYpa TBEPABIX
TE1, MEXaHU3Mbl O00pa30BaHUS KPUCTALIMYECKON pPEIIETKH, CIEKTPaIbHBIHI
aHaIM3.

T'eocpagpua: marHUTHBIE TOMIOCA 3€MJIM, 3aJ€KA MAarHUTHBIX PYI,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHUE IIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHWUTOB,
aNeKTpoABUTaTeNb SIkoOu, TeHepaTop MEPEMEHHOTO TOKA, WHIAYKIIMOHHAs TIeYb,
JIMHUHA 3JEKTPONEpPEnay, EKTPOABUTATENb, padap, paIuoONpUEMHHUK, TEIEBU30D,
anteHHa, TtenepoH, CBY-neuyb, ynbTpa3ByKoBas JAMArHOCTUKAa 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 CPEIHEI'O OBIIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VYJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOEHUS YyueOHOoro mnpenmera «Duznkay
JOJDKHBI OTPa’KaTh TOTOBHOCTh U CIIOCOOHOCTHh 00YYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
OIBbITA W OIbITA JEATEIBHOCTU B IPOLIECCE Peaau3alid OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIIbHOW JESATEIIbHOCTH, B TOM YHCJIE B YACTH:

IPAKAAHCKOr 0 BOCIIUTAHUSA

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'yMAHUCTHUECKUX M
JIEMOKPAaTUYECKHUX IECHHOCTEW;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAX TPAXKJTAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUHM B  00pa3oBaTEIbHOU
OpraHHu3alNu;

e YMEHHE B3aWMMOJECHUCTBOBATH C  COLMAJIBbHBIMU  HWHCTUTYTaMHU B
COOTBETCTBUU € UX (DYHKIUAMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM NESTENBHOCTH.

NATPUOTUYECKOr 0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUHCKOU TPaXK1aHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOLIEHUE K I'OCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUHCKUX YUYEHBIX B 00JaCTH U3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIIOCOOHOCTH OIICHWBATH CUTYAIIMIO M TIPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYAICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJla B MOCTPOCHUE YCTOMYHUBOrO OYIYIIETO.

3CTETUYECKOr0 BOCIIUTAHUA:

e DOCTETHYECKOE OTHOLICHHWE K MHPY, BKIIOYAsg OSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIEro (PU3NIECKOI HAYKeE.

TPYAOBOI'0 BOCIIUTAHMS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJIe CBA3AHHBIM C (U3UKOW W TEXHUKOM, YMEHHE COBEpIIAThH
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(hOpMUPOBAHHOCTh YKOJOTHYECKOM KYJIbTYpPhI, OCO3HAHUE TJI00ATHHOTO
XapakTepa dKOJIOTHUECKUX IIPOOIeM;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMS LIEJIEW YCTOMYMBOIO PA3BUTHSI YEIOBEUYECTBA,;

paCIIMPEHHUE ONBITA JEATENBHOCTA 3KOJOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (hU3BHKE.

HEHHOCTH HAYYHOI'O NO3HAHMUA:

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

OCO3HAHME LEHHOCTH HAy4YHOU JEesATENbHOCTH, FOTOBHOCTh B IpoOLECCE
U3Y4YeHUS] (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HCCIEIOBATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Bba3oBrble Jornueckue a1ecTBUA:

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

OIpeNeNsITh LEAH JEATENIbHOCTH, 33[JaBaTh MapaMeTpbl U KPUTEPHUH HX
JOCTHKEHHUS;

BBISBIISITH 3aKOHOMEPHOCTM U TNPOTUBOPEUHST B paccMaTpUBAEMbIX
busnyecKux ABICHUIX;

pa3pabaThIBaTh MJIAH PEHICHUS MPOOJIEMBI C YYETOM aHAIN3a UM EIOLUXCS
MaTepUaIbHBIX U HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTb, OIICHUBATH COOTBETCTBHUE
pe3yabTaTOB LIEJSIM, OIICHUBATh PUCKU MOCTEICTBUN ACSITEILHOCTH;
KOOPAMHHUPOBATh W BBINOJHATH pPadOTy B YCIOBUAX PEATHHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE TTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBHA .

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBBIMU TOHSATUSMUA U METOJaMU
(bu3HUeCcKOl HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZIepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHMUS;

BJAJIETh BHUAAMH JEATEILHOCTA MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJIATh TMPUYMHHO-CJIEJCTBEHHBIE CBS3M W aKTyaJIM3HpPOBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ peleHus, HaXOAUTh apryMEHTHl IS
JI0Ka3aTesIbCTBa CBOMX YTBEPXKICHHM, 3a/aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, MPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOMN
JESITeIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTHh 3HAHMS 10 (U3HKE B MPAKTHUECKYIO O0JIaCTh
KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAOIME alIbTEPHATUBHBIC PELICHMUS.

Pabora ¢ undgopmanmei:

BJaJIeTh HABbIKAMHU TONy4yeHHUs MHGOpManuu (PU3HUECKOTO COAEpHKaHUS
U3 HWCTOYHHMKOB PA3HBIX TUIIOB, CAMOCTOSITEIbHO OCYILECTBIATH MOUCK,
aHallu3, CHUCTEMAaTH3alMI0 M HMHTEPHOpPETAlUi0 MUH(YOpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJb30BaTh CpeACTBA HWH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PELICHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHU3allMOHHBIX 33Ja4 C COONIOJeHUEM TpeOOBaHUI APrOHOMHKH,
TEXHUKH O€30MacCHOCTH, THUTHEHBI, pPecypcocOepexeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COAEpPN AHUS B pazIU4HbIX (opmarax ¢
y4€éTOM Ha3Ha4eHUs HMH(OpPMalLKMKU M LEJNEBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:



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

pacrno3HaBaTh NPEANOCBUIKM KOH(JIMKTHBIX CUTyallMdi M CMAr4aTh
KOH(DITUKTHI;

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

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJUBUTyaJIbHON pabOThI;

BbIOMpAaTh TEMATHUKy M METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAXKIOT0 YJIEHA KOJIJIEKTHUBA,;

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

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

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJIEH C MO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B PA3IMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpakeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ [MO3HABATEJIbHYIO  JESATENbHOCTh B
obmactu (UMK M AaCTPOHOMHUH, BBISIBIATH MPOOJIEMBI, CTaBUTh H
dbopMyupoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIIECHMS] PACUETHBIX U KaYECTBEHHBIX
3aj71a4, TUIaH BBIMOJIHEHUS MPAKTUYECKOW paboThl ¢ Y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paclupaTh  paMKd ~ y4eOHOro IpeaMera Ha  OCHOBE  JIMUHBIX
IIPEATIOYTEHNM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (DOPMUPOBAHUIO U NPOSBICHUIO 3PYIULUU B O0JIACTH
(U3HKH, TOCTOSSHHO MOBBIIIATH CBOW 0Opa30BaTENIbHBIA W KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEJIEKT:



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

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

HCIIOIBh30BaTh MPUEMBI pedJIEKCUU IS OICHKH CHUTYyallid, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OILICHMBAaTh PUCKU W CBOEBPEMEHHO NPUHUMATHh PEIIEHUS MO HX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITCIILHOCTH;

MpPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITEILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporiecce MOCTHXKEHUS! JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI IO
¢usznke I YpOBHA cpenHero oOmero o6pa3oBaHHMs Yy OOydaroluxcs

COBEPIIEHCTBYETCS HIMOIMOHATBHBIN UHTEJUIEKT, MIPEANOoIarafoIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHUSA,  BKJIIOYAIOUIETO  CIIOCOOHOCTh  TMOHUMAaTh  CBOE

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

CaMOpEryJIUPOBAHUSI, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHUE, CIOCOOHOCTH aJanTHPOBATHCS K
OMOITMOHATILHBIM W3MEHEHUSIM U TPOSIBISITH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHUMATh  DMOIMOHAIBLHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTBH K COYYBCTBHUIO U CONIEPESIKUBAHUIO;

COLIMATILHBIX ~ HABBIKOB, BKJIIOYAIOIINX CHOCOOHOCTh  BBICTpaMBaTh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniatbh KOHGIUKTHI.

[TPEAMETHBIE PE3VYJIbTATEI



K xonny oOyuenuss B 10 kaacce mpeIMeTHbIE pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMAIbHOW M ATUYECKOM cdepax JesTeTbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTHOCTUYECKOW  (QYHKIUN  (U3UYECKOM TEOpHUHM —  MEXaHHUKH,
MOJICKYJISIPHOM (DMBUKU M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(dhopMUpOBAHUY TIPEICTABIICHUN 0 (U3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MpOIeCCOB  (SIBJICHWI): WHEpIHATbHAS CHCTeMa OTCYETa, aOCOOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCOMIOTHO yhpyras naedopmarus, aOCOIIOTHO
yIpyroe 1 abCOMOTHO HEYNMPYroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KPUCTAIUIMUECKOr0) Tela, UleabHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

pa3nuyath yYCIOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIUN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE IIPOLECChl U  SBIICHUA,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKECHHS, (OpMYJbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
JBIDKEHUA, TpeoOpasoBaHus ['anmuiess Jii CKOPOCTH W TEPEMEIICHHS,
3akoHbl HproTOHa, TIpUHIMII OTHOCUTENbHOCTHM [anmunes, 3akoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbca 1 MEXaHUYECKOU
DHEPIruH, CBSI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHMYECKOW HHEPruu,
YCJIOBUSl paBHOBECHUsS TBEPAOro Tejla), MOpU ITOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBaHuil ["anumnes, BToporo
U TPEThETrO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS HUMIYJbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIONb3YS
ocHoBHble TmoNokeHHs MKT u 3aKkoHBI MONEKYISIpHOW (GU3UKH U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW SHEPrued TEIUIOBOrO JABMIKEHUS M KOHLIEHTpPAUHMEH €ro
MOJIEKYJI, CBs3b TEMIIEPAaTypbl BELIECTBA CO CPEIHENM KUHETUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABIICHUS HUICAIHHOTO
raza C KOHUECHTpPAIIMEW MOJIEKYJI M €ro TEMIIEpaTypoHl, YypaBHEHUE
Menneneesa—Kmaneiipona, mNepBbld 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHHUS HPHEPrUu B TEIUIOBBIX MPOIECCAX), MPU ITOM HCIIOIb30BATh
MaTeMaTu4YecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH KyioHa, MTOTEHIIMAIIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
MOJIEH, MPU ATOM YKa3blBas YCIOBUSA MpUMEHUMOCTH 3akoHa Kysona, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILUEHMS: 3aKOHbI OMa Juid ydacTka
Lenu U U1 3aMKHYTOM DJIEKTPUYECKOW Lenu, 3akoH J[xoymsa—Jlenua,
npaBwita Kupxroda, 3akonsr apajest ai1st d71€KTPOIN3a);

OINHUCHIBaTh (PU3MYECKHUE MPOLECCHl M SBJICHUS, HCIONb3YysS BEITUYHMHBI:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JIaBJIEHWE, MOTEHUUAJIbHAs DJHEPIus, KUHETHYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIA TSKECTH, CUJIA YIPYTOCTH, CHJIAa TPEHHS, MOILIHOCTD,
SHEpPrusl B3aUMOACHCTBUA Tena ¢ 3emuéil BONIM3UM €€ MOBEPXHOCTH,
HEpPrus ynpyroil nedopManuu MOPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUICATbHOTO OJHOATOMHOIO rasza, pa0oTa HJealbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JBUTATEIISA; AJIEKTPUUYECKOE I10JI€, HANPS)KEHHOCTh 3JIEKTPUYECKOrO IO,
HaNpspDKEHHOCTh  TOJIE TOYEYHOI'O 3apsAja WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUAPJIEKTPUKE, MOTEHLUHAN 3JIEKTPOCTATHUYECKOro IO,
pa3HOCTh  IMOTEHUMANOB, JJICKTPOABMXKYIAs  CHJIA, CHJIA  TOKa,
HampspDKeHUE, MOIIMHOCTh TOKa, dJEKTpUYecKas EMKOCTb IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHHE Y4YacTKa LENU C MOCIEAOBATENbHBIM U
NapajlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOr0 MOJIs
KOHJIEHCATOPa;

OOBSICHATHL ~ OCOOEHHOCTHM  NPOTEKaHWs  (PU3UUYECKUX  SBIICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBHJKCHHE 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHME, nuddys3us, ncrnapeHue,
KHIIEHUE U KOHJEHCAlWs, IIJIaBJICHHE U KPUCTAILTU3AllHs, HAllPaBJICHHOCTh
TEIUIONEpEAAYH, IEKTPU3ALUA TeEJl, SKBUIIOTCHIIMAIBHOCTh TTOBEPXHOCTH
3apsHKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3UYECKOM BEITHMYUHBI OT
Ipyrod C  UCHOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUMpPOBaTh YCTAHOBKY, (DUKCHUPOBATH pPE3YNbTAaThl MOJYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEJIUYMH B BHAE TIpadUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeaTh BBIBOJIbI IO pe3ybTaTaM
UCCIIEI0BAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (UBUYECKUX BEJIMYMH, IMPU STOM
BBIOMpPATh ONTUMAJILHBIA METOJ] U3MEPEHHs, OIEHUBAaTh aOCOIIOTHBIE U
OTHOCUTEJIbHBIC MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI: IAHUPOBAThH
AKCIIEPUMEHT, COOMPATh HKCTIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIYyUCHHBIE PE3YNbTAThl U JeNaTh BBIBOJ O CTAaTyce MPEaJIOKEHHOU
TUIIOTE3BI;

coOJr01aTh MpaBuiia O€30MacHOr0 TpyjAa MPHU MPOBEACHUU HCCIICIOBAHUM
B paMKax y4eOHOTO DJKCIIEpPUMEHTAa, TMpakTUKymMa W  y4eOHO-
UCCIIEIOBAaTENbCKOM W IMPOEKTHOW JIE€ATEIbHOCTH C HCHOJIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemiate pacy€THBIE 3a7a4u C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOp (U3MUYECKONW MOJENTH, OTBEUANOIIed TpPeOOBaHHWSAM  3aadud,
OPUMEHATH  (DOPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
bu3MUeCKuX TEOpUH MpPU MCIHOJHL30BAaHUM MATEMATHUYECKUX METOJI0B
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
aHAJIU3UPOBATh pE3yJAbTAaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

peliath KadyeCTBEHHBbIC 3a/laud, TPeOyrolIue MNpPUMEHEHHUS 3HAHWK U3
pa3HbIX Pa3esioB Kypca (pU3MKH, a TaKKe WHTErPALMK 3HAHUM U3 JPYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY pacCyKJIE€HUI ¢ ONOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hu3nYecKue SIBICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHWUS I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOThI M3MEPUTEIBHBIX MPHUOOPOB, TEXHUYECKUX yYCTPONCTB
Y TEXHOJIOTHYECKUX MTPOILIECCOB;

NPUBOAUTH TPUMEPHI BKJAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIEIO
MHpPA, B PA3BUTUE TEXHUKHU U TEXHOJOTHIA;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUK 3KOJOTUYECKON 0€30MaCHOCTH, MPEACTABIECHUN O PALIMOHATIBHOM
MIPUPOJONOJIB30BAHNM, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUUN
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
o0I111eCTBA;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HayYHO-TIOMYJISIPHOM MH(OpMAaLNK, CTPYKTYPUPOBAHUS U UHTEPHpPETAUN
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh  MOJY4aeMylo  HH(OpPMALMIO UM OUEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

IIPOSIBIISITh OpraHU3allOHHBIE 17} IT03HABATEIIbHBIC YMEHUS
CaMOCTOATEJILHOTO  NPUOOpPETEeHUs] HOBBIX 3HAHUM B  Mpolecce
BBITOJIHEHHUS TPOEKTHBIX U y4€OHO-UCCIIEI0BATENbCKUX pPadoT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUTAHUPOBATH Pa0OTY TPYIIIbI, PAIIMOHATIBHO PACHpPENesITh NeATeIbHOCTh
B HECTaHJApTHBIX CHUTYalMsX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHHUKOB I'PYIIIbI B PELIEHUE pacCMATPUBAEMON MTPOOIEMBI;

IPOSIBISITH MOTHBAIMIO K Oyayimiel mpodecCHOHaNbHON AEATEIbHOCTH 10
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xoniy obyuenuss B 1l kaacce mpeIMeTHbIE Pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JOKHBI OTPaXkaTb CPOPMUPOBAHHOCTH Y OO0 yUAIOITUXCS YMEHUM:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMATILHOM M 3TUYECKON cdepax AEsITeIbHOCTH YeIOBEKa, POJIb U MECTO
GU3NKKN B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJb AaCTPOHOMHH B
MPAKTUYECKON  JEATEIBbHOCTH YEJOBEKAa W  JAJbHEHIIEM Hay4HO-
TEXHUYCCKOM PAa3BUTHH, 3HAYCHUE ONMUCATEIHHOW, CUCTEMATHU3UPYIOIICH,
OOBSICHUTEIPHOM U TMPOTHOCTUYECKOW (PYHKIMN (U3MUECKOW TEOpUH —
ANEKTPOAMHAMUKH, CIEIHATLHON TEOPHUH OTHOCUTENBHOCTH, KBAaHTOBOM
¢busuku, ponb (puznyeckoil Teopur B (HOPMUPOBAHUU TPEACTABICHUN O
¢busnyeckoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTUHBI MUpPa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIC;
pa3nuyarh YCJIOBHS TMPUMEHHMOCTH Mojeleld (U3HYECKUX Tel W
MPOLIECCOB  (SABJIGHUM): OJHOPOJHOE DIJIEKTPUUYECKOE U  OJHOPOJHOE
MarHuTHOE TOJIsI, TAPMOHUYECKHE KOoIeOaHusl, MaTeMaTUYECKUM MasiTHUK,
WJCATbHBINA TPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJEJIM CBETA,

pa3nuyarh yCIOBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W
OTPaHMYCHHOCTH UCIOJIb30BAHMS YaCTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHHUSI W 3aKOHBl JJIEKTPOJWHAMUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsnaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLUHH B DJIEMEHTE DJJIEKTPUYECKOW MEeNH CO CKOPOCTBIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHHUS]  KBaHTOBOM  (u3uku  (ypaBHEHUE  DUHIITEHHA I
dororddexra, mepBpi W BTOpodM TocTymatel  bopa, mpuHIUI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 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, MOTEHIUAT 3JIEKTPOCTATUYECKOTO
MOJIA, PA3HOCTh MOTEHIMAJOB, JJEKTPOABIXKYIIAs CHJIA, WHIYKIUS
MarHuTHOTO TIOJII, MarHUTHBIA TOTOK, cujia AMIEpa, UHIAYKTUBHOCTb,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI HWMIYJIbC, IIOJHAs DSHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MaccOBO€ YHCJIO U 3apsl SApa, SHEPTUs CBSI3U SA1pa;

OOBSICHATH ~ OCOOCHHOCTHM  MPOTEKaHUS  (PU3UYECKUX  SIBJICHUIMA:
ANIEKTPOMAarHuTHasi UHIYKIHUS, CAMOMHYKIUS, pE30HAHC, MHTepdepeHus
BOJIH, Ju(pakuusi, JAUCIIEpCHUs, TIOJHOE BHYTPEHHEE OTpa)KeHHE,
dbotoanektpuueckuii 3¢ddext (borodddext), anbda- u Oera-pacrajbl
anep, ramMmMma-usnydeHue saep, (PU3MYecKue MPUHIHIMBI CHEKTPATBHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeIATh HANpPaBJICHHE WHAYKIMM MAarHUTHOTO MOJs MPOBOJHHUKA C
TOKOM, criibl Amniepa u cuiisl JlopeHua;

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

NPUMEHATH OCHOBOIIOJAraKIIe ACTPOHOMHYECKUE MOHATHS, TEOPUU W
3aKOHBl JJIi aHajiu3a W OOBICHEHUS (U3NYECKUX IIPOLIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3IHBIX CHCTEMAX, B MEXTAJIAKTUUYECKOU
cpeze; NBUKEHUSI HEOECHBIX Tell, 3BOIIOINH 3BE3] U BeeneHnnoii;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MNpU HTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJIYYEHHOM  3aBUCHMOCTHU



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

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpATh ONTUMAJIbHBIA METOJ M3MEPEHMs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METO/BI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U J1a0OpaTOPHOro 000PYAOBaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
¢usnyeckoil MOJAENBIO: HAa OCHOBAaHUM AaHAJM3a YCIOBUS BHIOMpAThH
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYNAThl (PU3NYECKUX TEOpUI
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METONOB peUIeHUs 3ajad,
MPOBOAUTH PACUETHl HA OCHOBAHUM UMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3yJIbTATOB;

peliath KauyeCTBEHHbIC 3a/ayd, TpeOyrollue NPUMEHEHUsT 3HaHUN U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIECHUI ¢ OMOPON HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
INPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTUYECKHUX ITPOLIECCOB;

NPUBOJIUTH TPUMEPHI BKJAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOIONOJIB30BAHUHU, a TAKXKE Pa3syMHOM HCMOJIb30BAHUU JTOCTHKEHUI



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHATh pPa3IUYHbIe CIOCOOBI PadoThl ¢ MHpOpMaUUen (PU3NUECKOTrO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUW, MPU 3TOM HCIOJB30BATh COBpPEMEHHBbIE MH(GOPMAIIMOHHbBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-TIOMYJISIPHOM MH(OpMAaLIUY, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uH(popMalK, MOIYYEHHOW U3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK M HA OCHOBE
aHaJin3a UCTOYHHKA UH(POpMAIIHH;

MPOSIBIISATH OpraHu3alHOHHBIE 17} IT03HABATEJIbHBIE YMEHUS
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIE0BATENBCKUX PadoT;

paboTath B TpYIIE C MCIOJHEHUEM pA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTaHJAPTHBIX CHUTYalUsX, aJI€KBATHO OLIEHHBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIISATh MOTUBALIMIO K Oyaynied npodeccuoHaNbHON AESTENbHOCTH MO
CHELMATBHOCTAM (PU3HKO-TEXHUUYECKOT O IPOPUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos DJIEKTPOHHBIE
No HaumeHoBaHue pa3ienoB U TeM (uudposbie)
Konrpoasbnsie | IlpakTnueckue
n/n NporpaMmsl Bcero o0pa3oBaTte/bHbIe
padoThI padoThI
pecypchbl
Pazgen 1. HAYUHBIA METO/I TIO3HAHUSA TPUPO/IBI
1.1 Hay4Hblil MeTOX TO3HAHMS IPUPOJBI 6
HTtoro no pazaeny 6
Paznen 2. MEXAHUKA
2.1 Kunematnka 10 1
2.2 JnHamuka 10
2.3 CraTuka TBEpAOrO TENa 5 1
24 3aKOHBI COXPAaHEHHUS B MEXaHUKE 10 1
Hroro no pasaeny 35
Paznen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOH Teopun 15
3.2 Tepmoaunamuka. T eroBbie MalIMHBI 20
33 ArperaTHble cocTosiHUA BenecTBa. da3oBbie 14 1
HepexoIbl
Hroro no pazneny 49
Pa3znea 4. JIEKTPOJJUHAMUKA
4.1 DNEeKTPUYECKOE MMoJie 24 1
4.2 ITocTOsIHHBIN AIIEKTPUYECKUM TOK 24 1




4.3 ToKHU B pa3aMYHBIX Cpeaax 6
Wroro no pazneny o4
Paznen 5. PUSHUYECKHUA ITIPAKTUKYM
5.1 dusnuecknii IpakTUKYM 16 16
Hroro mo pazaeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KUIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
HauMmeHoBaHMe pa3iesioB U TeM uugpoBbie
Ne ni/m P KonrTpoasnbie | IlpakTuyeckue (ucbp )
NpOrpamMMsl Bcero o0pa3oBaTte/bHbIe
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANHAMUKA
1.1 MarnutHoe nose 14
1.2 DnexTpoMarHuTHas UHAYKLUS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHnndeckue KouebaHus 10
2.2 DneKTpOMarHuTHbIe KojaeOaHus 15
53 MexaHU4YecKHe U IEeKTPOMarHUTHbIE 10 1
BOJTHBI
24 Orntuka 25 1
Hroro no pasaeny 60

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1 Ocnosst CTO 5 1
Hroro no pazaeny 5
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 KoprmyckynsipHO-BOJIHOBOM yaau3m 15

4.2 ®duznka aToma 5

43 ®dwu3uKa aTOMHOTO sI/Ipa U AJIEMEHTaPHBIX 5

qacTHuIl




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DeMEHTbl aCTPOHOMHUH U aCTPO(UZUKH 12
Nroro no pazneny 12
Paznea 6. ®USNYECKUIN MPAKTUKYM
6.1 Du3nYECKUil MPaAaKTUKYM 16 16
Htoro no pazgeny 16
Paznen 7. OBOBLIAIOIEE IIOBTOPEHHUE
CucremaTtusanus u 06001eHNE
71 MPEIMETHOT'O COJICPIKAHMS U OITBITa 15
' NesITeIIbHOCTH, TIPUOOPETEHHOTO ITPU
n3ydeHuu Kypeca ¢pusuku 10 — 11 xnaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne ara udpossbie
n/n Tema ypoxa Bcero Konrpoaitbie | - Hpakririeckie 124[3yqennﬂ :6[()1)211;0B3T6J1]>Hble
padoThI padoThI pecypent
1 ®du3uka — pyHraMeHTaIbHas HayKa o 1
Ipupoae
9 HayuHb1il MeTOZ TO3HAHUSA U METOJIBI 1
UCCIIEI0BaHUS (PU3HUECKUX SIBJICHUM
DKCIIEpUMEHT U TEOPHS B IIPOIECCE
3 no3HaHus npupoasl. Habmonenue u 1
9KCIEPUMEHT B (PU3HKeE
4 CriocoOs1 u3MepeHust pU3NIeCcKuX BEeIHINH 1
AOGCOIOTHAs U OTHOCUTEINIbHAS
5 MOTPEITHOCTH U3MEpEeHHH (pr3ruecknx 1
BEJIUYNH
MopenupoBanue B ¢pusuke. Poib u mecro
6 ¢u3uku B GopMUpOBaHUM COBPEMEHHON 1
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOU
JESATEIbHOCTH JIIOAEH
Mexanunueckoe nBuxeHne. Cucrema
7 orcuera. OTHOCUTENBHOCTh MEXaHUUECKOTO 1
nswxenus. Ilpsamas u oOpatHas 3agauu
MEXaHHUKHU
8 Pannyc-BexkTop MarepruanbHON TOYKH, €ro 1

IMPOCKIKUHU HA OCHU KOOpJAHUHAT. TpaCKTOpI/IH.




[Tepememenue. Ckopocth. X nmpoekiuu Ha
OCU KOOpJIHMHAT

PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHE.
I'padpuueckoe onucanre paBHOMEPHOTO
MPSIMOJINHEUHOTO IBU>KEHHUS

10

CrnoxeHue nepemMeIieHnii 1 CKOpoCcTeu.
Pemenne 3agau

11

HepaBHomepHoe nBukeHne. MraoBeHHast
CKOpOCTh. Y ckopenue. [Ipamonuneirinoe
JBU>KEHUE C MOCTOSIHHBIM YCKOPEHUEM

12

I'padmueckoe onucanue MPIMOIUHEHHOT O
JBUKEHUS C TIOCTOSIHHBIM YCKOPEHHEM

13

CBoboaHoe nazieHue. Y CKopeHue
CBOOOJIHOT O MaieHus. 3aBUCUMOCTb
KOOp/MHAT, CKOPOCTH, YCKOPEHHSI OT
BpPEMEHHU U UX Tpaduku

14

JIBuxkeHue Tena, OpoLUIeHHOT 0 O/ YTIIOM K
TOPU30HTY

15

KpuonuneitHoe nBuxenue. J[BuxkeHue no
OKPYXHOCTH. YTJIOBasi U TUHEHHAS
ckopocTtsb. [lepnon n yacTora.
LeHTpoCcTpeMUTENBHOE U MTOJTHOE
YCKOpEHHE

16

KontponpHas pabora o reme
"Kunematuka"

17

IlepBbiif 3akoH HeroToHa. HEpumanbsHble
cucteMbl oTcuéTa. [IpuHunn
OTHOCHTENLHOCTH ["ammies.




HeunepiumnanbHble CUCTEMBI OTCUETA

Cuia. PaBHOzeHCTBYIOIAs cuina. Bropoi

18 3akoH Herotona. Macca

19 Bzaumoneiicteue ten. Tperuil 3akoH
Hprorona

20 [IpuHnun cynepnozuuuu cuil. Penienue
3aJ1a4 Ha IpUMEHeHue 3akoHoB HploToHA
3aKOH BCEMUPHOI'O TATOTEHHUSI.

21 OKBUBAJIEHTHOCTh I'PaBUTALIMOHHOMN U
MHEPTHON MaccChl

99 Cuna TsXecTH U yCKOpeHHe CBOOOIHOTO
naJieHus
JIBuKeHne HeOEeCHBIX Tell U UX

23 HCKYCCTBEHHBIX CIIyTHHUKOB. [IepBas
KOCMHYECKasi CKOpPOCThb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u Buas! cui

25 TpeHus. J{BU>KEHUE B )KUJKOCTH U Ta3e C
y4€TOM CUJIBbI CONIPOTUBIIEHUS CPEb

26 JaBnenue. I'mapocratuyeckoe 1aBieHUE.
Cuna Apxumena
AOGCOIIFOTHO TBEPAOE TEIIO.

27 [TocTynarenbHo€ U BpaliaTeabHOe
JBUKEHUE TBEPOIO Teja

28 MoMEHT CHIIBI OTHOCUTEIBHO OCH
Bpaiienus. [1neqo cubl

29 CrnoxeHnue cui, NPUIOKEHHBIX K TBEPAOMY

teny. LlenTp TsoKecTr Tena. Y cioBus




paBHOBECHS TBEpIOro Tesa. Bubl
paBHOBECHS

30

Pemrenune 3amay

31

KonTponbsHas pabora o Teme "/[nHaMuka.
CraTuka TBepaoro tena"

32

HMMiynbc MaTepUaIbHOM TOYKH, CUCTEMBI
MaTepHalbHBIX TOYeK. L{eHTp mace
CHCTEMBI MaTepUalIbHBIX TOUeK. Teopema o
JBUKEHUHU LIEHTPA MACC

33

Nmnynbc cuiibl ¥ M3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEHUs UMM YJIbCa.
PeakTnBHOE IBUXKEHUE

34

MoMEHT umItyJibca MaTEPUAIILHON TOUYKH.
[IpeacraBienue 0 coxpaHeHUH MOMEHTA
HMMITYJIbCA B [IEHTPAJIBbHBIX TOJISIX

35

Pemenue 3amau

36

Pabora cuisl Ha MajJoM M Ha KOHEYHOM
nepemernenuu. I'paduyeckoe
npecTaBIeHNe paboThl Critbl. MOIIHOCTD
CHJTBI

37

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KHHETHYECKOH 3Hepruu
MaTepHalbHONU TOUYKH

38

[loTennunanbHble U HENOTEHIMATbHBIE
cunebl. [lorennuansHas 3neprus. Bropas
KOCMHYECKasi CKOPOCTh

39

Tperbst kocMHuueckasi CKopocTb. CBs3b
paboThl HEMOTEHIUABHBIX CUJI C




M3MEHEHUEM MEXaHUYECKOM 3Hepruun
CUCTEMBI TeJl. 3aKOH COXPAHEHMS
MEXaHUYECKON dHEPTUHU

Yrupyrue u Heynpyrue CTOJIKHOBEHHS.

40 VYpaBHeHue bepHyum 1J1s1 ueanbHOR
KUTKOCTH

41 Kontponbshas pabota no Teme "3aKoHBI
COXpaHEHHS B MEXaHUKe"
Pa3BuTHe npeacrasieHuii o npupoae

42 TeroThl. OcHOBHbIE MOJI0keHuss MKT.
Hudodysus. bpoyHoBckoe nBmxeHue
Crtpoenue razoo0pa3HbIX, KUIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKEHUS U
B3aMMO/ICHICTBHS YaCTHUII BEIIECTBA
Macca u pazmepsl MOJIEKYJT (ATOMOB).

44 KomnuectBo BemecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TermmoBoe paBHOBECHE.
IlIxana [enbcus

46 Pemenue 3amau

47 Wneanpubii ra3. I'a3oBble 3aKOHEI

48 VYpaBuenue Menaeneea-Knaneiipona.
Pemenne 3agau

49 AbconroTHas TeMieparypa. 3aKoH
JanpTOHa

50 N3omporieccsl B naeaabHOM rase ¢

IIOCTOAHHBIM KOJIMYCCTBOM BCIIIECTBA




51

I'padmueckoe npencraBieHue
M30MPOIIECCOB: U30TEPMa, H30X0Pa,
n3obapa

52

OcnoBHoe ypaBHeHne MKT

53

Pemenune 3amau

54

CBs13p a0CONMIOTHOI TeMIepaTypbl
TEPMOJAMHAMUYECKOW CHCTEMBI CO CpeHen
KUHETHYECKOI SHeprueil mocTynaTesbHOro
TETJIOBOTO JIBHXKEHHS €€ YaCTHUIL

95

O00011IEHNE U cCUCTEMATU3AaLAA 3HAHWI IO
teme "OcHoBer MKT"

56

Kontponwsnas padora o teme "OCHOBBI
MKT"

S7

TepmonnnaMuyeckas cucrema. 3agaHue
BHEIIHUX ycsoBul it T /I cuctemsl.
BuemHue u BHyTpeHHUE TapaMeTpBbI.
ITapametps! T/l cucTeMBl Kak CpeHHE
3HAaYEHMs BEJIMYMH, ONMCHIBAIONINX €€ Ha
MHUKPOCKOIIMYECKOM yPOBHE

58

HyneBoe Hauano TepMOINHAMUKHY.
CamonpousBosbHas penakcanus T /1
CHCTEMBI K TEIJIOBOMY PaBHOBECUIO

59

Mopenp uaeajabHOro rasa B
TepMOAUHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
3TOU MOJEN

60

VYpaBuenue Menneneesa-Knaneiipona u




BBIpaKEHUE 11 BHYTPEHHEN SHEPruun

61

BeIpasxenue 1 BHyTpEHHER SHEPruu
OJJHOATOMHOT'0 UJI€AJILHOTO ra3a.
KBasucratnueckue U HeCTaTUYECKHE
IIPOLIECCHI

62

OnemeHTapHasi paboTa B TEPMOJINHAMUKE.
Brruncnenne paboTsl o rpaduky mporecca
Ha pV-nuarpamMmme

63

Tennonepenava kak cnocod U3MEHEHHUs
BHyTpeHHel sHepruu T/l cuctemsl 0e3
COBEpILIEHUs padOThI

64

Kongekuusi, TENI00pOBOJHOCTD,
U3Ty4YEeHUE

65

KommuectBo TennoThl. TemmoéMKOCTh Tena.
VaenpHas 1 MOJIIpHAs TEINIOEMKOCTH
BEIIeCTBa. Y ielbHas TEMJIOTa CrOPaHus
TOILIIMBA

66

Pacuér konnyecTBa TEIIOTHI TPH
TenJjonepeaaye

67

[TonsiTre 06 aguabaTHOM TIpoIIecce.
IlepBbIii 3aKOH TEPMOJAUHAMUKHA

68

KoanuecTtBo TenioTsl U paboTa Kak Mepsl
U3MEHEHUS BHYTpeHHeN sHeprun T /]
CHCTEMbI

69

BTopoii 3aK0oH TepMOJUHAMUKH JJIS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTuMocTs MpupoIHBIX
MPOIIECCOB




70

ITpuHUMTIBI AECTBUS TEMJIOBBIX MAIVH.
KITJI

71

Maxkcumanbpaoe 3Hauenne KIT/. [ukin
Kapnuo

72

Pemenune 3amau

73

DKOJIOTMYECKUE aCIEKTHI MCITOJIb30BaAHUA
TEIJIOBBIX ABUTraTeyei. TeminoBoe
3arpA3HEHUE OKPYKAKOIIEH CPEIbI

74

Pemenne 3agau

75

O06001eHre U cCUCTEMATH3aIAA 3HAHUH 110
teme "Tepmoaunamuka. TennoBsie
MaIHe!"

76

KontponpHas pabora o reme
"Tepmoaunamuka. TennoBbie MavHb!"

77

[TapooOpa3oBaHue ¥ KOHJICHCAITHS.
Hcnapenue u kureHue. Y aelbHas TemioTa
napooOpa3oBaHUs

78

HaCBIIJ_IeHHbIe 1 HCHACBIIICHHLBIC MTaphbI.
KauecTBennas 3aBUCHMOCTD IIJIOTHOCTH U
AABJICHU HACBIIICHHOI'O Mapa OT
TEMIIEPATYPBI, UX HE3aBUCUMOCTb OT
00bEMa HACKIILIEHHOT 0 NTapa. 3aBUCUMOCTh
TEMIICPATYPhI KUIICHUSA OT JAaBJICHHA B
KUJIKOCTU

79

BnaxxnHocTh Bo3ayxa. AOCOIIOTHAS U
OTHOCHTENbHAS BIAXKHOCTD

80

Pemenne 3anau

81

Teépnoe Teno. Kpucrannuueckue u




amop¢HbIe Tena. AHU3OTPONHS CBOWCTB
KpHUCTaJJIOB

82

[InaBnenue u kpuctam3anus. Y 1eabHast
TeruioTa niuasieHus. Cydiumanus

83

Hedopmanuu BEpaoro Tena. Pactsokenne
u cxatue. Casur. Moayns FOnra. [1penen

ynpyrux aedopmanuit

84

TennoBoe pacmmpenue :KUAKOCTEN U
TBEPABIX TEJI. AHTaPMOHM3M TEIJIOBBIX
KoJIe0aHUH YacTUL BEILECTBA

85

[IpeobpazoBanue 3Hepruu B (ha3oBbIX
nepexoaax

86

YpaBHEHUE TEIIOBOro OanaHca

87

Pemenue 3amau

88

[ToBepxHOCTHOE HaTskeHUE. Kanuuispablie
siBJIeHUS. JlaBlIeHUE 1101 UCKPUBIIEHHOU
MOBEPXHOCTHIO kuAKocTr. Dopmyna
Jlannaca

89

O06o00meHne 1 cucTeMaTH3alus 3HaHUH 110
Teme "ArperatHbie COCTOSIHUS BEIIECTBA.
®da3oBbIe nepexonsr"”

90

KonTponpHas pabora 1o Teme
"ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe nepexon!"

91

DneKTpu3aius Tea U €€ MPOosIBJICHUS.
DnekTpudeckuii 3apsa. JlBa Buna
AIEKTPUYECKUX 3apsAnoB. [[poBoIHUKH,
JUAJIEKTPUKH U TIOTYTTPOBOIHUKH




92 DneMeHTapHbIN 3IEKTPUUECKUN 3apsl.

3aKOH COXpaHEHUs JIEKTPHUIECKOro 3apsaa

93 B3aumoneiictBue 3apsaoB. Toueunbie
3apsael. 3akoH KynoHa

94 Pentenue 3amau

95 Dnextpuueckoe mojue. Ero neficteue Ha
3IEKTPUYECKUE 3apsiibl

HanpskE€HHOCTD 3JIEKTPUYECKOrO MOJISL.
[TpoGHEIit 3apsz. JInHuK HANPSHKEHHOCTH
aneKkTpuyeckoro nojs. OnHoponHOE
ANEKTPUYECKOE TTOJIE

96

[ToTeHManbHOCTh AJAEKTPOCTATHY ECKOTO
97 noJst. Pa3HOCTh MOTEHIINAJIOB U
HanpsoKeHU e

[loTenumanbHas 3Heprus 3apsaa B
98 anekTpocraTuyeckoM noste. [lorennman
ANIEKTPOCTATUIECKOTO OIS

CBs13p HaNPSHKEHHOCTH MOJIS U Pa3HOCTH
99 NOTEHLMAJIOB I DJIEKTPOCTATHYECKOI O
0JIst

100 [IpuHIUI CynIepnO3HIMH dIEKTPUIECKUX

noJien

101 Pewenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMepHO

3apsHKEHHOM chepsl

[Tone paBHOMEpPHO 3apsHKEHHOTO MO
103 00bEéMy 1mapa. [Tone paBHOMEpHO
3apsHKEHHOM 0E€CKOHEUHOM MITOCKOCTH




[TpoBOAHUKH B SIEKTPOCTATUY €CKOM TIOJIE.

104 VYcnoBue paBHOBECHU S 3apsAI0B

105 JIMBIEeKTPUKH U TOJTYTIPOBOJHUKH B
3JIEKTPOCTATUYECKOM TOJIE
Konnencarop. D1eKTpoéMKOCTh

106 KOH/IEHCaTOpa. DJIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCcaTopa

107 [TapamenpbHOE COEUHEHUE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COEMHEHHE
KOHJIEHCaTOpOB

109 DHeprus 3apspKeHHOro KOHJIeHcaTopa

110 Pemenue 3anau

111 JBM>KeHUE 3apsKECHHON YaCTUIBI B
OJHOPOJHOM 3JIEKTPUYECKOM I10JI€

112 Pemenne 3anau

113 O0001IeHrEe U cCUCTEMATH3aIiA 3HaHUH 110
TeMe "DiekTpuyeckoe mosue"

114 KonTtponbHas pabora 1o reme
"DnexTpuueckoe nojue"
Cuna Toka. [locTosiHHBII TOK. YcloBUS

115 CYILLIECTBOBAHMS IIOCTOSHHOI'O
IIEKTPUYECKOT0 TOKA

116 Ucrounuku Toka. Hanpsoxkenne u 9J1C

117 3akoH Oma JJ1sl y4yacTKa L EeIH.
DIJIEKTPUYECKOE COPOTUBIICHUE

118 3aBHUCHMOCTb CONPOTUBIICHUS

OJHOPOJHOI'O MPOBOAHHUKA OT €ro AJIMHBI 1




Iiomaay rnmornepeyHoro CCUYCHMA

VnearHOE COITPOTHUBJICHUC BCUICCTBA.

119 1
Pemrenue 3amau

120 [TocnenoBarensHOE, MapaIeTbHOE, 1
CMEIIAHHOE COEAMHEHNE TPOBOHUKOB

121 Pac4ér pa3BeTBIIEHHBIX 2JIEKTPUYECKUX 1
neneit. [IpaBuna Kupxroda

122 Pemenue 3amau 1

123 Pabora asekTprueckoro Toka. 3aKoH 1
Hxoynsa —Jlenna

124 Pemenune 3amau 1
MOIIHOCTB AIEKTPUYECKOro TOKa.

125 TennoBast MOIITHOCTB, BEIJIC/IIEMast Ha 1
pe3ucrope

126 Penenne 3amau 1

197 O/1C 1 BHyTpeHHEE CONPOTUBJICHUE 1
HCTOYHHKA TOKA

128 3akoH Oma /71 oHOU (3aMKHYTOM) 1
AIEKTPUUECKON LIeTH

129 Pemrenue 3anau 1

130 MoIIHOCT, UCTOYHUKA TOKA 1

131 Kopotkoe 3ampIkanme 1

132 KonneHcaTop B 11€1H MOCTOSTHHOTO TOKA 1

133 Pewenue 3amau 1

134 Pemrenue 3agad mo teme "IlocToSHHBIN 1
AIEKTPUYECKUN TOK"

135 Pemrenue 3aga4 mo teme "l1ocTOSHHBIN 1




AIEKTPUYECKUN TOK"

136

Pentenue 3amad mo teme "I1oCcTOSIHHEIN
JNEKTPUYECKUH TOK"

137

O06o01menue 1 cucTeMaTU3anus 3HaHUH 1Mo
teme "I1oCTOsSHHBIN ANIeKTpUYecKUil TOK"

138

KonTtponbsHas pabora 1o reme
"ITocTOSIHHBIN AJIEKTPUUECKUI TOK"

139

DnexTpudecKas IPOBOJIUMOCTb Pa3IMUHbIX
BEIIECTB. DJIEKTPUUECKUN TOK B MeTaJUIax.
CBepXIpoBOIUMOCTD

140

DNEKTpUYECKUN TOK B paCTBOPAX U
pacruiaBax 3JeKTponuToB. 3akoHbl Dapanes
IUIS 2JIEKTPOJIN3a

141

DJNIeKTpUYEeCKUid TOK B ra3zax. [1mazma

142

DNEeKTpUYECKUH TOK B BAKyyME.
BaxyymHbie pu6opsl

143

DNEKTPUYECKUI TOK B MOJIYIPOBOJHUKAX

144

[TomynpoBoIHUKOBBIE TPHOOPHI

145

Du3nuecKknil MPaKTUKYM IO TEME
"M3MepeHne cuiibl TOKa U HaMPsDKEHUs B
[EMH MOCTOSHHOTO TOKa MPU MOMOIIH
AHAJIOTOBBIX M LU (PPOBBIX U3MEPUTETBHBIX
npubopoB" min "3HaKOMCTBO ¢ U(POBOI
nabopartopueii mo ¢pusuke. [Ipumepsl
u3MepeHus pU3ndecKux BEeIHYrH IpU
TTOMOIITY KOMITHIOTEPHBIX JATYUKOB"

146

@u3nUeCKHil IPAKTUKYM I10 TEME
"N3y4yeHrne HepaBHOMEPHOT' O IBMXKEHUS C




LENBI0 OMpe/IeIeHUsI MTHOBEHHOM
ckopocTtH"

147

@u3nYeCKHil MPAaKTUKYM I10 TEME
"N3mepenne ycKopeHus npu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOW INTIOCKOCTH" MU
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BpPEMEHU IIPU PAaBHOYCKOPEHHOM
nBIKeHnN"

148

Du3nuecKknil MPaKTUKYM IO TEME
"N3MepeHne yCKOpeHus CBOOOIHOTO
najneHus" unm "M3yueHue nBUKEHUs Tena,
OpOIIICHHOT'0 TOPU30HTAJILHO"

149

Pu3nueckuil MPakKTUKYM 110 TEME
"U3ydyeHue IBUKEHUS TeJla 10 OKPY>KHOCTH
C MOCTOSTHHOM 110 MOAYJII0 CKOPOCTBIO" MIIN
"UccnenoBanue 3aBUCUMOCTH TTEpHOA
oOpalieHus: KOHNYeCKOro MasiTHUKA OT €ro
napameTpos"”

150

Du3nuecKknil MPaKTUKYM IO TEME
"NU3MepeHne paBHOAEH CTBYIOILIEH CHJIbI
IpY ABM)KEHUU OpycKa 1Mo HAKJIOHHOM
mockoctu" win "[IpoBepka runoressl o
HE3aBUCUMOCTU BPEMEHH JBUKEHUS OpycKa
10 HAKJIOHHOM MJIOCKOCTH Ha 3a/1aHHOE
paccTosiHUE OT €ro Macchl”

151

@u3nUeCKHil IPAKTUKYM I10 TEME
"HUccneqoBaHue 3aBUCUMOCTH CHUII
YIPYTrOCTH, BOSHUKAIOIIUX B IPYKUHE U




pe3nHOBOM o0pasiie, oT ux aedopmarun’
i "V3ydeHnue 1BUKEHUsI CUCTEMBI Tedl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOHN uepe3
JIErKui 6J10K"

152

DU3NYECKUN PAKTUKYM I10 TEME
"U3mepenne ko3 duurenta TpeHus 1o
BEJIMYUHE YIJI0BOro ko3 duirenta
3aBucumoctu Frp(N)" mmm "HccnenoBanue
JBYDKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH € IIEPEMEHHBIM

ko3 dunenToM tpenus" nim "N3ydenue
JBHKEHUA I'Py3a HA Bally C TpeHUEM"

153

DuznuecKuil TPaKTUKYM I10 TEME
"UccnenoBanue ycaoBuil paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIET0 OCh BpaleHus "
nm "KoHcTpyrpoBaHre KpOHIITEHHOB U
pacuér cun ynpyroctu" wiu "Uzyuenue
YCTOWYUBOCTH TBEPIOTO TeJa, UMEIOIIEr0
MJI01AAb OMophH"

154

@u3HYECKHl IPAKTUKYM I10 TEME
"N3MepeHne nMITybca Tena mo
TOpMO3HOMY IyTH'" 1K "M3mepenune cuisl
TSTU, CKOPOCTHU MOJIEJIN 3JIEKTPOMOOHUIIS U
MOIIHOCTH cuibl TAru" uim "CpaBHeHUe
M3MEHEHUS UMITYJIbCa Tejla ¢ UMITYJIbCOM
cwibl" wim "MccnenoBanue coXpaHeHUs
WMIYJIbCa MPHU YIIPYTOM B3auMojei cTBun"
nmm "M3mMepeHne KHHETUYECKON SHEPTrun
TeJa [0 TOPMO3HOMY ITyTH"




155

DuznuecKuil TPaKTUKYM I10 TEME
"N3y4yeHue n30TepMHUYECKOro mpoiecca
(pexoMeHT0BaHO M CMOJIb30BAHUE
uudpoBoit tadopatopun)" unm "N3ydenue
n3oxopHoro npouecca" wim "N3yuenue
n3obapnoro npouecca” uimn "I[Iposepka
ypaBHEHUS COCTOSTHUS"

156

Du3nuecKknil MPaKTUKYM IO TEME
"U3Mepenne ynenbHOM TemI0EMKOCTH " UTH
"UccnenoBanue npouecca OCTbIBaHUSA
BemecrBa' win "MccnenoBanue
aauabatHoro nponecca" wim "M3yuenue
B3aMMOCBSI3H SHEPTUH MEKMOJIEKYIISPHOTO
B3aUMOJICHCTBHS M TEMIIEPATYPhI KUTICHUS
JKUAKOCTEN"

157

@u3nYeCKH IPAKTUKYM I10 TEME
"N3yueHune 3aKkOHOMEPHOCTEN UcnapeHust
xuakocteil" numm "U3mepenue ynenbHoM
TENJIOTHI MIaBJieHus Jpaa" unm "Mzydenue
CBOMCTB HaCBIIIEHHBIX apoOB" HJIH
"N3mepenne abCoMOTHOMN BIa)KHOCTH
BO3/lyXa U OLICHKA Macchl apoB B
nomMeniennn". Mzamepenue ko3 puimeHTa
MOBEPXHOCTHOI'O HATSHKECHUS

158

@u3nyecKkuil MPaKTUKYM 110 TEME
"HaburoieHue npeBpalieHus 3JHepruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTUI0
n3irydeHus ceeronnoaa” uinm "Msydenue
MPOTEKAHUS TOKA B LIEMHU, COAEPKAIIEH




KoHsieHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HANPSDKEHUS) TIPH
IIOCIICIOBATEIIFHOM COCIMHCHUN
KOHJIeHCaTOPOB"

159

DU3NYECKUN PAKTUKYM I10 TEME
"UccnenoBanue CMEMIAHHOTO COECUHEHUS
pe3uctopoB" unu "M3mepenue yaeabHOro
COIIPOTUBJIEHUS] TPOBOAHUKOB" UM
"NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT
HaNPSOKEHUS U1 JIaMIIbl HAKaJIMBaHUS "

160

Du3nuecKknil TPaKTUKYM IO TEME
"HaGnronenue anmekTposm3a’ win
"U3mepenue 3apsjia 0JJHOBAJIEHTHOTO
nona" nim "UccnengoBaHue 3aBUCUMOCTH
COIPOTHUBJIEHUS] TEPMOPE3UCTOPA OT
temnepaTypsl" wim "CHITHE BOJIbT-
aMIIepHON XapaKTEepUCTUKHU aAnoaa"

161

PeseprHbIii ypok. O6001IEHUE T
CHCTEeMaTH3allus 3HAHUI 110 TeME
"KunemaTtuka"

162

PesepBHbIii ypok. O6001ICHHE U
cHCTeMaTH3alus 3HaHU 10 TeMe
"lmaamuka"

163

PesepBHbIii ypok. O0001IeHNE 1
chcTeMaTHU3anus 3HaHuH Mo TeMe "CTaThkKa
TBEeporo rena"

164

PezepBHbIii ypok. O6001ICHNHE 1
CUCTEMAaTH3alMs 3HAaHUM 10 TeMe "3aKOHBI
COXpaHEHMs B MEXaHHUKe"




165

PesepBHbIii ypok. O0001IeHNE U
cucTeMaTHh3anus 3HaHuH 110 TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKON Teopuu"”

166

PezepsHbIii ypok. O6001ICHNE 1
CHCTEMAaTH3aIlNs 3HAaHUH 110 TEME
"Tepmoaunamuka. TennaoBbsie MalIuHbL"

167

PesepBHbIii ypok. O6001ICHNHE 1
cHUCTeMaTH3aIis 3HAHUH 110 TEME
"ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbie nepexon!"

168

Pe3epBubIii ypok. O0001IeHNHE 1
CUCTEMaTU3anus 3HAHUHU II0 TEME
"DnekTpuyeckoe nose"

169

PesepBHbIii ypok. O6001IeHNE 1
cHCcTeMaTH3alus 3HaHUH 10 TeMe
"IlocTOSTHHBIN 37IEKTPUYECKUI TOK"

170

PezepBHbIii ypok. O0061IeHNHE U
cucTemMaTH3anus 3Hanui o reme "Toku B
pa3nuuHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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11 KUIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoapirie | - [paxTirieckie u3ydeHus | oOpaszoBaTesibHbIE
padoThI padoThI pecypesI
BzaumopeiicTBue MOCTOSHHBIX MATHUTOB U
1 MPOBOAHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnore3za Amnepa
BekTop maruutHol naaykuuu. [Ipuanun
2 CYNEepHo3ulIMM MarHUTHBIX MoJiel. JInnuu 1
MarHUTHOW UHIYKIIUU
3 MarsuTHOE 10JI€ MPOBOJIHUKA C TOKOM. 1
OnbIT Dpcrena
Cuia Amnepa, €€ HanpaBJIeHUE U MOIYJIb 1
5 Pentenue 3amau 1
5 [Ipumenenue 3akona Amnepa. 1
DNeKTpOU3MEpUTETbHBIE TPUOOPHI
Cuuna Jlopenua, e€ HanpaBieHUE U MOAYJIb.
7 JIB>xeHre 3apsHKEHHOM YaCTUIIBI B 1
OJIHOPOJTHOM MarHUTHOM I10Jie
Pemrenue 3amau
Pa6oTa cuier JIopenia
10 Pewenue 3amau 1
11 MarauTHOE 10JI¢ B BEIICCTBE. 1
deppoMarHeTHKy, mapa- u JuaMarHeTHKN
12 OcHOBHBIC CBOMCTBa ()epPOMArHETHKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Pentenune 3amau mo teme "Marautaoe noie"

14 Pemrenue 3agad mo Teme "MaruuTtHoe moie"

15 SIBrIeHME 2IIEKTPOMATHUTHON UHAYKIIMH.
[ToTrok BEKTOpa MarHUTHOW MHAYKLIUH

16 O/J1C unnykuuu

17 3aKOH JEKTPOMArHUTHOW WHYKITUU
®dapajnes

18 Buxpesoe snekrpuueckoe nose. Toku Oyko

19 O/1C uHAYKUMHU B ABYOKYLIMXCS
MIPOBOJTHUKAX

20 Pewenue 3amay

21 [IpaBuno Jlenua

29 WNunyktuBHOCTB. KaTymika nHIYKTUBHOCTH
B LK MOCTOSHHOI'O TOKa

93 SAsnenne camonnaykuuu. IJC
CaMOMHIYKIIUHU

24 DHeprusi MAarHUTHOT'O TTOJISI KATYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0Jie

25 Pemenue 3amau

26 O06o0mIeHre U cucTeMaTU3alMs 3HAHUH 110
Teme "DyeKkTpoaruHaMuKa"

97 KonTponpHas pabora 1o Teme
"DnexkTpoauHaMuKa"

98 KomnebarenbHas cucrema. CBOOOIHBIE
kosneOanus. 'apMoHHUecKre KoaeOaHus

29 KunemaTtnaeckoe n JUHAMHYIECKOE

OIMACaHHE KOJe0ATENbHBIX IBMKEHUN




DHepreTuyeckoe onucanue. BeiBog
JTUHAMHUYECKOT'O OIMMMCAHUS TapMOHUYECKUX

30 KoneOaHui U3 X SHEPreTUYECKOro U
KMHEMaTHYECKOI'0 ONHMCAHUS

31 Amnutyaa u ¢aza koneGaHui
[lepuon u yacrora konedbanwuii. [lepuon
MaJbIX CBOOOIHBIX KOJIEOAHHH

32 MaTeMaTh4yeckoro MasitHuka. I[lepuon
CBOOOJIHBIX KOJI€OaHH IPY>KUHHOT O
MasiTHUKA

33 3aTyxatoiue KosnedaHus. BelHyX1eHHbIE
kosiebanus. Pesonanc

34 ABTOKOIICOAHHUS

35 Pewenue 3amau

36 Ypok-koH(pepeHius "MexaHndecKue
Kosie0aHMs B My3bIKaJIbHBIX HHCTpYMEHTax"

37 O06o01enue 1 cucTeMaTu3anus 3HaHUH 1Mo
teme "MexaHndeckue koyuedaHus"

38 DneKTpOMarHuTHbIE KojaeOaHus.
KonebaTenbHblil KOHTYD
®opmyna Tomcona. CBA3b aMILTUTY /b

39 3apsijia KOHACHCATOPa C aMILTUTYJOM CUIIBI
TOKa B KOJIe0aTeTbHOM KOHTYpe

40 3aKOH COXpaHEHUs YPHEPTUH B UJICATHBHOM
K0J1€0aTeIIbHOM KOHTYpE
3aTyxaromue 3J1eKTPOMArHUTHBIE

41 KosiebaHus. BelHyX1€HHBIE

QJICKTPOMArHUTHBIC KojaeO0aHus




IlepemennsbIil TOK. Pe3ucTop v KOHIEHCAaTOp

42 B I[EMH TEPEMEHHOT0 TOKa

43 Katymika nHIyKTUBHOCTH B IIETIH
MEPEMEHHOT 0 TOKa

44 3akoH Oma A1 3JEeKTPUIECKOM 11enH
IIEPEMEHHOTr 0 TOKa
MOIIHOCTE IEPEMEHHOT0 TOKA.

45 AMIUIMTYTHOE U IEUCTBYIOLIEE 3HAUEHUE
CHJIBI TOKa U HAIIPSDKCHHS

46 Pe3oHaHC B 3JIEKTPUYECKOH 1IenH

47 Pemenue 3anau
Nneanbubiif TpanchopmaTop.

48 [TpousBoacCTBO, Iepeaayda u norpedieHue
ANEKTPUYECKOU SHEPrUHU
DKOJIOrMYeCcKUEe PUCKH NP IPOU3BOJICTBE

49 anekTposHepruu. KynpTypa ncnoiab30BaHus
JIEKTPOIHEPTUHU B ITOBCEIHEBHOM KU3HU

50 Pemenue 3agau

51 Pemenue 3amau

59 O06o00m1eHne 1 cucTeMaTH3alus 3HaHUH 110
Teme "DeKTpoMarHuTHble Kojaebanus"

53 Mexanudeckue BOIHBI. XapaKTepUCTUKH
MEXaHUYECKUX BOJIH

o4 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepuCTUKU 3BYKa

56 Wndpas3syk u yaptpassyk. lllymosoe

3arpsiI3HEHHUE OKPYKAKOIIEH CpeIbl
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Pemenne 3anau

58

DJIEKTpOMarHuTHbIE BOJIHBL. M3nydueHue
3JEKTPOMArHUTHBIX BOJH

59

OHeprus 31eKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

60

[IIkaJia 37€KTPOMAarHUTHBIX BOJIH.
IIpumeHeHne 31eKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIMIIBI paAUOCBSA3H U TEIEBUICHUS.
Pangnonokanus. DneKTpoMarHuTHOE
3arpsi3sHEHHUE OKPYKAIOIIEH cpelibl

62

KonTponbsHas padora o teme "Konebanus
Y BOJIHBI"

63

Caer. 3aKOH IPSIMOJIMHEWHOT O
pacnpocTpaHeHUs CBETa

64

Pemienue 3aa4 Ha IpUMEHEHUE 3aKOHA
MPSIMOJIMHENHOT O pacpOCTPaHEHUs CBETa

65

Ortpaxenue cBera. [liiockoe 3epkaio.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBera. AGCOIOTHBIN U
OTHOCHUTEIbHBIN [MOKA3aTENb MPETOMIICHHUS.
[lonHOE BHYTpEeHHEE OTpa)KEHHE.
[IpenenbHbII yroy MOJHOr0 BHYTPEHHET O
OTpa)KeHUs

67

Pemenue 3aJla4 Ha IPUMCHCHUEC 3aKOHOB
OTPAXKCHUA U IPCIIOMIICHHA CBCTA

68

Xon myueli B mpusme. [lucniepeus ceera.
CrnoxHbli cocTaB 6enoro ceera. [[Ber




JIun3zpl. @OKyCHOE pacCTOSIHUE U

69 OIITUYECKAs CHJIA JIMH3bBI

70 [TocTpoenue n300pakeHnii B IMH3aX U UX
cUCTeMax. YBEJINUYEHUE JIMH3bI
Pemenue 3ana4 Ha nocTpoeHue

71 N300pa’keHNUH, TOTYyYaEMBIX C TIOMOILBIO
JIMH3

72 ['ma3 kak onTuveckas cucrema

73 Pemenue 3anau. [Ipenensl npuMeHUMOCTH
TeOMETPUYECKON OMTHKU

74 CkopocTh CBETa U METO/Ibl €€ U3MEPEHUS

75 Hucnepcus cera

76 HNHutepdepennus cBera

77 KorepeHTHBIE HCTOUHUKH. Y CIIOBUSA
HaOJIOJICHUS] MAaKCUMYMOB U MUHUMYMOB

78 Penrenue 3amau

79 [Tpumenenue naTEpdEepeHInn

80 Hudpakuus cBeta

81 JNudpakuuonHas pemérka. Y clioBue
HaOJI0IeHHSI TJIABHBIX MAKCUMYMOB

82 Pemenue 3anau

83 [TorepedHOCTh CBETOBBIX BOJIH.
[Tonspuzauus ceera

84 Pewenue 3amau

85 CBeroBbl€ IBJIEHUS B IPUPOE

86 O06o06mIeHne u cucTemMaTH3alys 3HaHUH| 10

teme "OnTuka"




87 KontponbsHas padota no reme «OnTuka 1
['paHULIBI IPUMEHUMOCTH KJIaCCUYECKOM

88 MEXaHHUKH. 3aKOHBI 3JIEKTPOJMHAMUKY U 1
MPUHIUI OTHOCHTEIBHOCTH

89 ITocTynaTel crienMalIbHON TEOPUH 1
OTHOCHUTEIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeoGpazoBanus Jlopenua. Y cinoue

90 NpUIMHHOCTH. OTHOCUTENBHOCTD 1
OJJTHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHU U
COKpAlICHHUE AJIUHBI

01 DHeprusi ¥ UMITYJIbC PEIATUBUCTCKOM 1
YaCTHUIIBI

92 CBsi3p MacCChI C SHEPrueil U UMITYJIbCOM 1
PETMATUBUCTCKON YaCTHIIBI. DHEPrus MOKOs

93 PaBHOBecHOE TemI0BOE U3NTyueHUE 1

94 3akoH cMmenieHus Buna 1

95 I'mnore3a M. Ilnanka o kBaHTax. OTOHBI 1

96 DHeprusi 1 UMIyJibC poToHa 1

97 ®oroapdext. OnpiThl A. I'. Cronerosa. 1
3akoHbl poTo3pPexTa

98 VYpaBuenue Diinmrerina st potodrddexra. 1
"Kpachas rpanuna" gporosddexra

99 Hasnenune ceera. OnbiThl I1. H. JleOenesa

100 BomHoBBIE CBOMCTBA YacTHIL 1

101 Bounbl ae bpoiins. Jlivaa BOaHEI 1€ 1

Bpoiins u pazMepbl 00JaCTH JTIOKATU3aIIH




JIBUKYIIEHUCS] YACTUIbI

102 KopnyckyisipHO-BOJIHOBOH Ayanu3M

103 Jndpakuus 31eKTPOHOB Ha KPHCTAIAaxX
Crienuduka n3MepeHuii B MUKpOMHUDE.

104 CooTtHoleHus1 HeonpeneaEHHocTel
I'eiizenOepra

105 Pemenue rpadpuueckux 3agaq

106 Pemenne pacu€THbIX 3a1a4
KonTtposnbsnas pabora no remaMm: "OCHOBBI

107 CTQO", "KopnyckyasipHO-BOTHOBOU
qyanusm"

108 OnbITHI IO K CCIEA0BAHUIO CTPOCHUSI aTOMA.
[TnanerapHas moaenb atroMa Pesepdopna

109 [Toctynater bopa

110 Buns! cnexktpoB. CrieKTp ypoOBHEW 3HEPruu
aToma BoJopojaa

111 CrioHTaHHOE U BBIHYX/I€HHOE U3JIy4eHUE
CBETa

112 Jlazep
Hyxnonnas monens siapa I'eiizenOepra-

113 HBanenko. 3apsa 1 MacCOBOE YK CIIO sIpa.
N3ortomnsl. PanroakTuBHOCTH
3aKOH paJuoaKkTUBHOrO pacnaja. CBoncTea

114 HMOHMU3UPYIOIIETO U3llyueHus. Bausuue
PaZvoaKTUBHOCTH Ha JKUBbIE OPraHU3MBbI.
Jlo3umerpus

115 OHeprusi CBsI3U HyKJIOHOB B sape. SnepHble




cwibl. Jlepekt macchl sapa. SnepHbie
peakuuu. Snepubie peakTopsl. [IpodieMbr
YIIPABJISEMOr 0 TEPMOSAEPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKThI Pa3BUTHS SAECPHON
SHEPreTUKHU

116

MeTonbl perucTpaliy U UCCIIeIOBaHMS
3JIeMEHTAapHBIX YyacTull. DyH/TaMEeHTaJbHbBIE
B3auMojieli cTBUsl. baproHbI, ME30HBI U
nentonbl. [IpencraBnenue o CtaHgapTHOU
Mozenu. KBapk-riiooHHas MOZENb a[pOHOB

117

®usuka 3a npeaenamu CtaHgapTHOM
Moaenu. TémHas MmaTepust U TEMHas
sHeprus. ETMHCTBO du3nueckol KapTHHBI
MHpa

118

OTansl pa3BUTUS ACTPOHOMUHN. 3HAYCHUE
aCTPOHOMUH

119

[IpuMeHUMOCTh 3aKOHOB (PU3UKH JJIST
00BSICHEHHUSI IPUPOJIBI KOCMUYECKUX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIIEOBAaHUN

120

CoBpeMeHHBIE ONTHYECKHE TEJECKOIBI,
pasnoTeNeCKOIbl, BHeaTMOCchepHas
aCTPOHOMUS

121

Bun 38é3nH0ro HeGa. Co3Besus, sipkue
3Bé3I[I>I, IIJIAaHETHhI, UX BUAUMOC IBUKCHHUC

122

Comnueunas cucreMa. Comaie. Conaeynas
akTUBHOCTh. M cTounuk sHepruu CoJiHIa 1
3BE3]




123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
Juarpamma "crieKTpasabHBIN KJlace —
CBETUMOCTB"

124

3Be3/15I IVIaBHOM MOCIEN0BATEIbHOCTHA

125

Buyrpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEACTABIECHUS O POUCXOKIECHUN U
spomoruy ComHia u 3BE371. DTaIbl JKU3HU
3BE3]

126

Mneunsii [Tyte — Hama ['anaktuka. Tunst
rajakTuK. YEpHbIE OBIPHI B AAPAX TAIAKTUK

127

Bcenennas. Pacuimpenue BeeneHHOM.
3akon Xa606ma. Teopust bonbmioro B3peIBa.
PenukToBoe nznyuenue

128

MacmraOHas cTpyKTypa BceneHHoM.
MeraranakTrka

129

Hepeménnsie mpoOiieMbl aCTpOHOMUH

130

@u3HYECKH IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOIO ITOJIA
ITIOCTOSIHHBIX MarHUTOB" MJIN
"NccnenoBaHue CBOWCTB
tdbeppomarnerukoB" wim "VccnenoBanue
JIEHCTBUS TTOCTOSSHHOI'O MarHuTa Ha paMKy C
TOKOM"

131

®u3nuecKuil MPaKTUKYM 110 TEME
"N3mepenne cuiibl Amnepa nimm "M3ydenue
3aBUCUMOCTH CHJIBI AMIIEepa OT CHJIbl TOKa"
nimm "OnpeneneHne MarHuTHOM MHIYKIIUU
Ha OCHOBE U3MEpEeHHs cUibl AMrepa"




132

du3nuecKuil TPaKTUKYM I10 TEME
"NccaenoBaHue SIBJIEHUS
ANEKTPOMAarHUTHOM MHIYKIIMH" UITH
"Onpenaenenrne HHIYKIMHA BUXPEBOTO
MarHuTHOrO moJis"

133

DuU3NYECKUN PAKTUKYM I10 TEME
"UccnenoBanue BIEHUS CAMOMHIYKIIUH"
win "COopKa MOJIENN AIEKTPOMAarHUTHOT O
reHepartopa"

134

DuznuecKknil TPaKTUKYM IO TEME
"N3mepenne nmepruoaa cBOOOIHBIX
KOJICOAHUI HUTSHOT'O U MPY>KUHHOTO
MasTHUKOB"

135

@u3nyecKkuil MPaKTUKYM 110 TEME
"[IpeobpazoBaHre SHEPTUU B IPYKUHHOM
MasiTHUKe"

136

DU3NYECKUN PAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro TOKa 4Yepes
MIOCJIEIOBATEIbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTyHIKy U PE3UCTOp" iU
"HccnenoBanue paboThl HCTOYHHUKOB CBETa
B LIENI1 IEPEMEHHOT0 TOKa"

137

@u3nyecKuil MPaKTUKYM 110 TEME
"N3y4yeHue nmapaMeTpoB 3BYKOBOM BOJHBI"

138

@u3nuecKuil MPaKTUKYM 110 TEME
"N3mepenne nokasarens npesoMICHH
crekna" uinn "[lonydyenne n3006paxeHus B
CHCTEME U3 IIJIOCKOr0 3e€pKajia v JINH3bI"

139

@u3nYeCcKHil MPAKTUKYM I10 TEME




"NccnenoBanue 3aBUCUMOCTH (POKYCHOT'O
paccTosiHus OT BellecTBa (Ha mpuMepe
Kuakux muH3)" nim "U3mepenue
(hOKYCHOTO PaCCTOSIHUS PACCEUBAIOIINX
uH3"

140

DuU3NYECKUN PAKTUKYM I10 TEME
"Habmoaenue nudpakuuu, uHTEpHEpeHIun
Y TIOJIsIpU3alvK cBeTa"

141

Du3nuecKknil MPaKTUKYM IO TEME
"Onpenenenre UMITyJIbCa U SHEPruu
PENATUBUCTCKUX YacTHIl (110 GoTorpadusim
TPEKOB 3apsKEHHBIX YACTULl B MATHUTHOM
none)"

142

@u3nyecKkuil MPaKTUKYM 110 TEME
"N3mepenne nocrosiHHoM [1nanka Ha
OCHOBe HccienoBanus potorpdexra" nmm
"HUccneqoBaHue 3aBUCHMOCTH CHIIBI TOKA
4yepe3 CBETOIMO OT HanmpsKeHus"

143

DuU3NYECKUN PAKTUKYM I10 TEME
"HccnenoBanye CeKTpa pa3peKeHHOro
aTOMAapHOI0 BOAOPOJa U UBMEPEHUE
noctosiHHo#i Punoepra"

144

@u3nYeCcKHil MPAaKTUKYM 110 TEME
"UccnenoBanue paauoakTUBHOTO (poHa ¢
KCIIOJIb30BAaHUEM J1I03UMeETpa’ Uin
"N3yueHune noryomeHus 0era-4acTHil
alroMuHueM"

145

@u3nUeCcKHil MPAaKTUKYM 110 TEME
"Habmronenus 38€31H0ro0 Heba




HEBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM
KOMITBIOTEPHBIX TTPUITOKEHUN JJIS
OTIPECIICHHS ITOJIOKCHHS HEOCCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3us CeBepHOro noiyuiapus U spKue
3BE3161" viu "HaOmroieHus B TEIIECKOI
JlyHBbl, TJIaHET, TYMAHHOCTEN U 3BE3/IHBIX
CKOIICHHH "

146

O06o001IeHe U CUCTEMAaTH3AIUS 3HAHHH.
Ponp ¢usukm u actpoHOMHUM B
9KOHOMUYECKOM, TEXHOJIOTHISCKOM,
colMajbHON U 3THYECKON chepax
JeATeIIbHOCTH YEJIOBEKA

147

O0001IEHNE U cCUCTEMATU3A U 3HAHUI.
Posb 1 MecTO (DM3HKK U aCTPOHOMUU B
COBPEMEHHOW HAYYHOU KapTUHE MUpa

148

O06o01enue u cucTeMaTu3anus 3HaHUH.
Ponb ¢usnueckoit Teopun B GOPMUPOBAHUHT
IIPEJCTaBICHUN O (PU3NUECKON KapTUHE
MUPa, MECTO (PU3NYECKON KapTUHBI MUDPA B
00111eM PsIly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX [IPEICTaBICHUMN O IPUPOLE

149

O0001IeHrE U cuCTEMAaTH3a A 3HaHUH 110
teMe "Kunematuka"

150

O0001IeHNE U cUCTEMATU3a U 3HaHUH 110
teMme "Kunematnka"

151

O0001IeHrE U CUCTEMATH3aIAA 3HaHUH 110
teme "Jlunamuka"

152

O000ILIEHUE U CUCTEMATU3A A 3HAHUM 110




teme "CraTuka TBepAoro rena"

153

O60011eHne U cucTemMaTu3alus 3HaHui 1o
Teme "3aKOHBI COXpaHEHUS B MeXaHUKe"

154

O06o06mIeHne u cucTemMaTH3alys 3HaHU# 10
Tteme "OCHOBBI MOJIEKYJISIPHO-
KMHETHYECKON Teopun”

155

O00011IeHNE U cCUCTEMATH3AIHAS 3HAHUH I10
teme "TepmoanHamuka. TernaoBsie
MaIae!"

156

O0001IeHrE U cuCTEMAaTH3a A 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUSI BELIECTBA.
®da3oBbIe nepexon!"

157

O000111eHrE U cCCTEMATH3ALMS 3HAHUH I10
Teme "DiekTpuieckoe mnojue"

158

O6o0011eHne U cucTemMaTH3alys 3HaHUui 1o
teme "[10CTOSHHBIN AIIEeKTPUUECKH TOK"

159

O06o01enue 1 cucTeMaTu3anus 3HaHUH 1Mo
teme "Toku B pa3nuuHbIX cpegax”

160

O00011IEHNE U cCUCTEMATU3aAA 3HAHWH 110
teme "MaruurtHoe mose"

161

PesepBHbIii ypok. O000IICHHE 1
CUCTEMATHU3AlMs 3HAHUH 10 TEME
"DeKTpoMarHuTHas UHIAYKIus"

162

PesepBHbIii ypok. O0001IeHNE 1
CHUCTEMATH3aLMsl 3HAHUM 110 TEME
"Mexanngeckue konedanus"

163

PesepBHbIii ypok. O6001ICHNHE 1
CUCTEMaTHU3al s 3HAHUH 110 TEME




"DneKTpoMarHuTHeIe Kojebanus"

164

PezepBHblii ypok. O00011eHNE U
cucTeMaTH3alus 3HaHUH 10 TeMe
"MexaHU4eCKre U JIEKTPOMarHUTHBIE
BOJIHBI"

165

Pe3epBHbIii ypok. O00611eHNE U
cucTeMaTu3aimsa 3HaHuu mo reme "Omnruka"

166

PezepBHbIii ypok. O0001IeHNE U
cucreMatu3anusa 3HaHuil o reMe "OCHOBEI

CTO"

167

PesepBHbIii ypok. O000IICHHE 1
CHCTeMaTH3allus 3HAHUI 10 TeMe
"KopnyckyasipHO-BOIHOBOM ayam3m"

168

PesepBHbIii ypok. O6001IeHNE 1
cucTeMaTh3anus 3HaHui o TeMe "duznka
aroma"

169

PesepBHbIii ypok. O6001ICHHE 1
CHCTEeMaTHU3allus 3HaHU 110 TeMe "du3nka
aTOMHOTO sIJIpa ¥ 3JIeMEHTapHBIX YyacTull”

170

PesepBHbIii ypok. O6001ICHHE U
cHCTeMaTH3alus 3HaHUH 10 TeMe
"DneMeHTsl acTpodusuku"

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






