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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHHA W TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOHM o0Opa3oBaTenbHOl mporpammsbl, npexacraBieHHbix B @I'OC COO, a
Takke ¢ ydérom denepaibHoi padodeil mporpammbl BocnuTaHus U KoHienmu
npenoaaBanus yaeOHoro npeamera «Pu3uka» B 00pa3oBaTENbHBIX OPraHU3aINAX
Poccuiickoit ~ ®denepanuu,  peaNu3yoMMX  OCHOBHbIE  00pa3oBaTEIbHbIE
MIPOTPAMMBI.

[Iporpamma o ¢usuke onpezenser o0s3aTeIbHOE MPEIMETHOE COJIepKaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO IMOCIIEI0BATEILHOCTh U3YYCHHSI TEM U Pa3fesioB
y4e0HOro TpeaMeTa ¢ y4ETOM MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKH y4eOHOTO TpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  OOyYarOIIMXCA.
[Iporpamma 1o ¢uszuke naér mpeacTaBiICHUE O UEISAX, COJAEPKaHUM, OOIIei
CTpaTeruu OOy4YeHHs, BOCIHTAHUS M Pa3BUTHS OOYyYaIOIIUXCS CpPEJICTBAMHU
y4yebHoro npeamera «Duznka» Ha yriayoJIEHHOM YPOBHE.

Nzydyenne Kypca (QU3MKHU YIUIyOJEHHOTO YpPOBHSI TO3BOJISIET PEaTU30BaTh
3a/1layd MPOQPECCUOHATILHON OPHEHTAIIMH, HAPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIICHUS] CBOMX HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
oOy4aronMmMcsi, KOTOpble HEOOXOIMMBI JJid MPOJOKEHHS oOpa3oBaHUs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHUs IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEUATBLHOCTSIM.

B mporpamme mo ¢u3HKe ONpeAensloTCs IIaHHUPyeMble pe3yJbTaThl
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEJIHETO 00IIEero 0Opa3oBaHus: TUYHOCTHEIE,
MeTanpeaMeTHbIE, IMpeaMeTHble (Ha  yriyonéHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTHYECKON OCHOBOM It pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOYyYalOUIUXCs, OCBOMBIIHNX
nporpaMmy 1Mo (U3MKE HAa YpOBHE CpEeAHEro oO0mero o0pa3oBaHus Ha
yrayO0inEHHOM YPOBHE, SIBJISIETCS] CHCTEMHO-IEATEIbHOCTHBIN TOIXO/.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOiaéHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YIbTATHI M0 roj1aM 00y4eHNs;

coJiepkanue yuyeOHoro npeamera «Ousukay» 1mo rogam 00y4eHus.

[Iporpamma 1o Qu3Mke HMeeT NPUMEPHBIN XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUYUTENIMHU (DU3HUKH JIJIS1 COCTABICHHS CBOMX Pab0YHX POrpamM.

[IporpaMMma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUHUTEICH U
NPEIOCTAaBISAET BO3MOXKHOCTU JJISl pealu3alil  Pa3iMYHbIX METOAMYECKUX
MOJIX0JIOB K TpEenojaBaHui0 (U3UKKA Ha YrIyOJIEHHOM YpOBHE MpU YCIOBHUH
COXpaHEeHUs 00s3aTeTFHON YacTH COACPKaHUS Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpy:karomieMm mupe. [lIkonbHbIN Kypc PU3UKK — CUCTEMOOOPA3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBICHHM, HM3y4aeMbIX XUMHCH, OHOJIOTHEH,
¢dusmdeckord reorpaduerd W acTpoHoMmuei. lMcmonp3oBaHWE U aKTUBHOE
npuMeHeHue (U3HYEeCKUX 3HAHUM ONpEeNeNuiio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe >SHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHMs] HOBBIX MAaTE€pUajoB C 3a/JlaHHbIMU CBoWcTBamu. M3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B OpMUpPOBAHUE YMEHUN NPUMEHSATh HAyUHBIN
METO/1 IO3HAHMSI IPY BBIIIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpPOBHE CpeHEro o0IIero oopa3oBaHus MOJIO0KEH
P UAEH, KOTOPbIE MOYKHO PACCMAaTpUBaTh KaK MPUHLIUIBI €M0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3MKH, BKIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B coOTBEeTCTBUU C HeW MaTepuanl Kypca (U3UKA
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBisieTcs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE H
T0JIE.

Hoea zymanumapuzayuu. EE peanuzanus NpeANnoiaracT HUCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nku Cc pa3BuTMEM OOILIECTBAa, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yrnmyOaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUNA U COBPEMEHHBbIE TEXHHUYECKHUE YCTpOMCTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEICTBOM BBEJICHHS JIIEMEHTOB
COllep)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUHM, a TaKKe OOCYKICHHS
po0JieM palliOHAIBHOTO MPUPOIOTIONBE30BAHUS M DKOJIOTMUECKONU 0€30MacHOCTH.

OcBoeHMe cofiepKaHus MIPOTPAMMBI 10 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns Gpusuku peanusanus 3TUX
IIPUHIMIIOB 0a3MpyeTCsl HAa UCIOIb30BAHUH CAMOCTOSATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIolero Qakropa yuyebHoro mpouecca. ns yriayOnéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOIO OKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYEHHUYECKHWE OMNBITHI NPU HU3YYEHUH HOBOTO
MaTepuaia, JaboparopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JBa crocoba peanuzanuu (QU3NYECKOro NpakTUkymMa. B mnepBoM ciyyae
MpakTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO TIOJNYTOAWN B KaXJIOM M3 OTUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIaDOpaTOPHBIX paldOT, KOTOpHIE
MPOBOAATCS B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MIPaKTUKyMa TTOHHUMAETCs] CAMOCTOSITENIbHOE HCCIEOBAHUE, KOTOPOE MPOBOAMUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IMIEHHOTO BHIa 0€3 IOIIaroBoi HHCTPYKITUH.

B nmporpamme mo @usuMke cuUcTeMa YYEHHYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX paboOT M MpakTUKyMa MpPEJCTaBlICHAa €IWHBIM TepedHeM. Brioop
TEMATUKU I 3TUX BUAOB YYEHHYECKUX MPAKTUYECKUX pPAaOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUA W OcCHamleHus: kabuHeta ¢(usuku. [Ipu sToM obOecmneunBaercs
OBIIJICHHE OOYYAIOIMIMMHUCS YMEHUSMH TPOBOAWTH TMPSIMBIE W KOCBEHHBIC
WU3MEPEHUs], UCCIEeNOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIWYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PacYE€THBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 1715 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKON MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak |
UHTETpUpYs MPUMEHEHNE 3HaHUW W3 pa3HbIX pa3fenoB. JlJis KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/MpEeJCKa3aHue MPOTEKAHMS
(u3HYECKUX SBJIEHUI U MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyromue BbIOOpa
buznyeckoil MOAENIH AJIsl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTo IMpollecca Kypc (PU3MKUA YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpPEeAHEro o0IIero o0pa3oBaHus JAOIKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabunHera. B kaOuHeTe QU3MKU JODKHO OBITH HEOO0XOIUMOE
nabopaTopHoe OOOpyJIOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTrpaMMe I10
(¢uU3MKEe YYEHUYECKUX OINBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalmoHHOEe  000pyAoBaHHe (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH UM  O0O0ECIeuHMBaeT IOCTAaHOBKY
MEPEYUCIICHHBIX B TporpamMme M0 (U3HKEe KIIOYEBBIX JIEMOHCTpAIMNA IS
UCCIICIOBAHMSI M3yYaeMbIX SBICHHH W  TPOLECCOB, OMIUPUYECKUX H
(GyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 000pyIOBaHWE MJisi YYEHHUYECKHUX MPAKTHUYECKUX pPadOT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIeUrBaeTCs B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJaomwuxcs. TeMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUI€ LIU(PPOBBIX 1a0OPATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpOoBaHHE UWHTEpeca M CTpEeMJICHUS OOydYaroIMXcd K HaydYHOMY
W3YYCHUIO TPHUPOJBI, pPa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TMO3HaHUA U (popMuUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBJICHUSIM;

(dhopMHpOBaHWE HAYYHOTO MHPOBO33PCHHsS KaK pe3yjbTaTa M3yYeHHUsS OCHOB
CTpOEHUS MaTepuu U QyHITaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dhopMupoBaHUE YMEHUI OOBSCHATH SBJICHUS C UCIIOIb30BAaHUEM (PHU3UUIECCKUX
3HAHWM U Hay4YHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poyi (DU3UKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYHBIX chepax Oymymieit
npodeccuoHaIbHON /IESITENIbHOCTH, CBS3aHHBIX C (U3UMKOM, MOATOTOBKA K
JabHEHIIIeMy 00yYCHHIO B ’TOM HAIpPaBJICHUU.

JlocTmkeHre STUX 1enel 00ecreunBaeTcsl pelieHueM CIIeAyIomuX 3a1aq B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIero 00pa30BaHuUS:

NpUOOpETeHHEe CUCTEMbI 3HAHUN 00 oOHUX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIIpHyl  (u3uKy,
AIEKTPOINHAMUKY, KBAHTOBYIO (PM3HUKY W DJIEMEHTBI aCTPO(PU3HKHY;

dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 00BICHEHUS
(bu3MYecKuX SIBICHUN B MPUPOJE W JUIsl MPUHSTHS TPAKTUYECKUX DEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHUS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
(bu3nUecKoii MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE CO3/JIaHHE
(bu3nyUecKoil MOJENH, aJeKBaTHOM YCJIOBHSIM 3aJladyd, B TOM YHCJIE 3a]ad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3NYECKMX OCHOB W TPHUHIIUIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M IPOBEICHUS
(U3MYECKMX OKCIMEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuu  WHGOpMAIUH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOJTYIYCHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEITbHOCTH;



pasBuTHE MHTEpeca K chepam nmpodecCuOHANBHON JAESITEIbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yriyOn€HHBIA YPOBEHb
u3ydeHus yuyeObHoro mpeamera «®Dusmkay Ha ypOBHE CpeaHEro OOMIeTo
oOpa3zoBaHus BBIOMpaETCS OOYYAIONUMUCS, TUIAHUPYIOMUMH TPOJOHKCHHE
o0pa30BaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

Ha uzyuenue ¢pusuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETo
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEZEIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEAEIIO).

[Ipennaraempiii B mporpamMme 1o (u3MKe TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pPa0bOT SBIAETCS PEKOMCHIOBAaHHBIM, YYHTEIb JEJaeT BBIOOD
MpoOBeCHMUsT J1a0OPATOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpgesn 1. Hay4Hblilt MeTOA 1O3HAHUS IPUPOABIL.

®dusuka — pyHIaMeHTallbHAs HayKa o npupoje. Hayunsiit MmeToq no3HaHus U
METO/JIbl HCCIIEIOBAaHUS (PU3NYECKUX SIBJICHUH.

DKCIIEpUMEHT U TEOpUsl B Ipolecce Mo3HaHus npupoiasl. Habmronenue u
AKCIIEPUMEHT B (PU3HUKeE.

Crioco6bl  M3MepeHusi (U3MUYECKUX BEIUYUH (AaHAJOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3NYECKUX  BEIMYMH  (a0CONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA M MPOILECCOB (MaTepuaIbHas TOUKa,
abCONIIOTHO TBEPAOE TeNlo, HJeanbHasl >KUIKOCTb, HJCANbHBIA TIa3, TOYEUHBIH
3apsan). ['mnore3a. @U3NYECKUid 3aKOH, TPAaHULIBI €70 TPUMEHUMOCTH. Dr3ndeckas
TEOpHs.

Ponp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MUpa, B IPAKTUYECKON E€ATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

N3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENU TOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJOTOBBIX U MU(PPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ 1U(poBol s1adoparopueit mo dusmuke. [Ipumepsl u3mMepeHus
(¢u3nYeCKUX BETUYMH MIPU MTOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe naBmxeHHEe. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXAHUKHU.

Panuyc-BekTop MarepuagbHONl TOYKH, €ro MNPOEKUHH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeaHssi CKOPOCTb, MTHOBEHHas CKOPOCTh) U
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUaIbHOU TOYKH OT BPEMEHU U UX
rpaduku.

CBoOogHOE mMajneHue. YCKOpeHHe CBOOOAHOrO maaeHus. [[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOpPJHMHAT, CKOPOCTU H
YCKOpPEHUS MaTepUaIbHON TOYKU OT BPEMEHU U UX Ipaduki.



KpuBonuuennoe  pnBmkeHue. [IBUKEHHE  MATepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocTh. [lepmon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHudyeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE TMPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSAOB, LEIMHbIE, IECTEpEHYAThIE U PEMEHHBIE MEepenayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHUK
JBUKCHMUS.

CnocoObI ucclief0BaHUs IBUKEHUN.

Nnmoctpanus mpeebHOro Nepexo/ia U U3MEpeHne MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nBWKeHHs Teja, OPOIICHHOrO MO/ YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.

Hanpapnenue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yIriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBMXKEHHUSI OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, npAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepeHnne  yCKOpeHUss ~ CBOOOJHOro  maAeHHs  (PEKOMEHJIOBAHO
HCIIOIb30BaHue UG POBOM 1a00PATOPHH).

WN3yuenue nBWXEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIUOHATBHON 3aBUCUMOCTH MEXIY JIalbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH Tepuojia oOpalieHuss KOHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



ITepBeii 3akoH HproroHa. HHepumanbHble cuctemsbl otcu€ra. [IpuHUUMN
oTHocuTenbHOCTH ["anmunes. HeumneprmanbHbie cUCTeMBbl OoTcuéTa (OmpeeeHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa aJ1s1 MatepraibHONU TOYKH.

Tperuii 3ak0H Hbr0TOHA U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTE€HHS. OJKBUBAJICHTHOCTh T'PaBUTALMOHHOW U
WHEPTHOM MAaCCBI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. JIBHOKeHHE
HeOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHSI CKOJBXKEHHUS W CUJa TPEHUs
nokos. Koadduiment tpenus. Cuna CONPOTUBICHUS TPU ABMKEHUM Tejla B
KUJIKOCTH WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBHKEHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuia Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIIUITHUKH,
JBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCU€Ta.

ITpuHIUIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOUIEH  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATILHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HHKAIOIIMX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenune macc no B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI P JABMXKEHUHM OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCHUMOCTH BPEMEHM JBMKEHHUS Opycka TIo
HAKJIOHHOM IIJIOCKOCTY Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccenenoBanre 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHMKAIOIIMX B IIPYKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

N3ydeHne NBUKEHUS CHUCTEMBI TEN, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KodddummeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanvie nBHKeHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenne nBUKEHUs rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAOe Teno. IlocTtymaTenbHOe M BpamiaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOIO TeEA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: KPOHILUTEWH,
CTPOUTEIIBHBIM KpPaH, peIIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune!l paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOUIETO OCh
BpAILCHUS.

KoHcTpynpoBanne KpOHIITENHOB U PAaCUYET CHII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenusn 8 mexanuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTepUaNIbHBIX TOYEK. LIeHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmnyiibe cUIIbl 1 N3MEHEHHUE UMITYJIbCA TeEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBMKEHHUE.

MoMeHT umIynbca MaTepuaibHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCa B UEHTPAIbHBIX MOJISIX.

PaGorta cuipl Ha MamoM U Ha KOHEYHOM ImepemenieHuu. [paduueckoe
MpeCTaBIeHUE paOOThI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »3Heprusi MaTepHalibHOW TOUYkKH. Teopema 00 W3MEHEHHH
KMHETUYECKOM SHEPIUU MaTE€pUaIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUHMANbHbIE CHIbL. [loTeHUManbHAs JHEPrus.
[ToTeHmmanbHas 3Heprust yrnpyro neGopMupoBaHHOU NpykuHbI. [loTeHImanbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mose. [loTeHuuanbHas sHEprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO I1apa (BHYTpU U BHE 1iapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThsi KOCMUUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm i WACaTbHOM KUJKOCTH KakK CJIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckne yCTpOHWCTBAa U TEXHOJOTHMYECKUE MPOLECCHI: ABUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe mpeBpaiieHuss KUHETUYECKOM W NOTEHLUAIbHOW DHEPrUU IIpU
JNEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIbI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/IEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmyiibea Tejia o TOpMO3HOMY IYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETHYECKOW SHEPTUHN TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEeHUE W3MEHEHHS OTEHIMAIbHOM YHEPTUH MPYKUHBI C padOTOIN CUIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUS NPHU JBMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. Mouieky/isspHas (pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUYECKOI MEeOPUU.

OcCHOBHBIE TMOJIOKEHUST MOJIeKyJsipHO-KMHeTH4Yeckot teopun (MKT), wux
onbiITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBuxkeHHE. XapakTep
INBW)KEHUSI W B3aUMOJCHCTBUS 4YacCTHI] BewecTBa. Mojaenu CTpoeHus Tras3os,
KUAKOCTEH U TBEPABIX TelA U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (atromoB). KonuuecTBO BeliecTBa.
ITocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mojenp ueabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHUU: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeitpona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBIIEHNE U30IIPOIIECCOB: H30TEpPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [IaBJIC€HUEM W CpPeJHEd KUHETUYECKOW DHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEAHEH
KUHETUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMaTePUaJoB.

Jemoncmpayuu.

Mojenu IBUKEHHS YaCTHUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

HNuddy3us KuIKocTe.

Mogaens onbita LlTepHa.

[IpuTsxeHre MOJIEKYII.

Mojenu KpuCcTaJNINuYeCKUX PELIETOK.

HabGnronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

UccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHE MEXTy TOPSYEH U XOJIOAHOM BOJIOM.

N3ydeHne H30TEPMUYECKOrO IpoIecca (PEeKOMEHJOBAHO HCIOJb30BAHUE
udpoBoii 1aboparopun).

N3ydyeHnne n30X0pHOTO Mporecca.

N3ydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUU s
TEPMOJIMHAMHUYECKOW CUCTEMBI. BHENTHME 1 BHYTpeHHHUE mapameTpsul. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMbl KaK CPEIHUE 3HAYEHUS BEIUYMH, OMHCHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamMuku. CamMomnpou3BOibHAsg — pellakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro0 Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHEe MenneneeBa—KianeipoHa U BBIpa)KEHUE JJII BHYTPEHHEU JHEPTUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJENU: HU3Kash KOHIIEHTpAIUsl 4acTHUIl, BICOKUE
TeMnepaTrypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJEaJIbHOIO
rasa.

KBasucratnyeckue u HECTaTUYECKUE ITPOLIECCHI.

DOnemeHTapHas pabota B TepMoArMHaAMuUKe. Berancnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMMYECKOW  cucTeMbl 0Oe3  coBepuieHust pabOotel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaelnbHas W MOJSIpHas
TEIUIOEMKOCTH BEIECTBA. YpaBHeHue Maiiepa. YaenpHass TeIioTa CropaHus
toruBa. Pacuér kommuecTBa TEmIOTHl npu Temnonepenaye. I[lonarue o0
aauabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnnuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHWS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: 4YeEpes
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJWHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadarta. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOIMHAMUKHM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO IEpeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 6ojee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumMocTs MpUpOHBIX TPOLIECCOB.

[Tpunnune aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3auenue KII/I. [ukm Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arps3HEHUE OKPYKAIOIIEH CPEIbl.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTHYECKHE NPOLECCHI: XOJOAWIbHUK,
KOHJUIMOHEP, AHU3ENbHBIA M KapOWOpaTOpHBIA JABUTaTENd, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTUIU3AUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TEIUIOBOI'O HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOTUINBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPIHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTnyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHHE YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTHUU.

UccnenoBanue anuabaTHOTO Mpolecca.

KomrnbroTepHble MOAEHN TEIJIOBBIX JBUTATENIECH.

Yuenuueckuii skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne npoliiecca OCTbIBAaHUS BEIIECTBA.

UccnenoBanue aaunadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOACHCTBUSA U
TEMIEPATyPbl KUIIEHUS )KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobnl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u kumneHue. YjenbHas
TEIJI0Ta NapooOpa3oBaHUsI.

Hacpimiennsle u  HeHachlinieHHble mapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JIABJIEHUS HACBIIICHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTb
OoT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTETbHAS BIIAXKHOCTD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. [limaBineHue u Kpucrtamnuzauus. YJeldbHas TEIIIOTAa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanum TBEpOTO Tena. PacTsbkenne u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TermioBoe pacumpeHue KUAKOCTEH U TBEPABIX Tel, 0ObEMHOE U JIMHEHHOE
pacuimpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHMI YacTHI] BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B (Pa30BbIX NMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kor(DPUIMEHT MOBEPXHOCTHOTO HATSKEHHSI.
Kanusapasie sBneHus. /[aBiaeHue noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyita Jlarutaca.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHUE TMPOLECCHI:  KHUJKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBolicTBa HACBIIIEHHBIX MApOB.

Kunienune. Kunenue npy noHM>XEHHOM TaBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie siBiaeHus.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEPEHUS BIAYKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BENIECTBA.

Bunbr neopmanuii.

Habmronenne mansix aedopMariuid.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3ydeHne CBONCTB HACBIILIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3¢ dunpeHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenne moayns FOwra.

HccnenoBanre 3aBUCUMOCTH  JedopmManuu  pe3HMHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DinekTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3auust Tell U €€ NPOSIBIEHUA. DJEKTpUYyeckuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W IOJYIPOBOJIHHKHU.
DONeMEeHTapHbId BJIEKTPUUECKUM 3apsn. 3aKOH COXPAHEHUS! AIIEKTPUUYECKOTO
3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DnekTpudeckoe nose. Ero neiicTBre Ha dJIEKTPUYECKUE 3apsibl.

Hampsox€aHocTh  anmexkTpuueckoro  moinsa.  [IpoOueiidi  3apsa.  Jluawuwm
HaIPSHKEHHOCTH AJIEKTPUUECKOTO 1oJIsl. OJHOPOIHOE IIIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCT 3JIEKTPOCTATHYECKOTO IMMOJASA. Pa3HOCTh NMOTEHIMANOB H
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiis. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIIMAJIOB JUIsl DJIEKTPOCTATUYECKOTO Toyis (Kak OJHOPOJHOTO, TakK M
HEOHOPOIHOTO).

[IpyHIMT CynepnO3ULINN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apstkeHHOUN cdepnl. [lome
PaBHOMEPHO 3apshHKEHHOTO mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OeCKOHEUYHOM TUIOCKOCTU. KapTuHBl JMHUN HANpsHXKEHHOCTH 3TUX MOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B JIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apsII0B.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM ToJIe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DIeKTpoEMKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coenMHEHNE KOHIEeHCATOPOB. [locnenoBaTrenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO0 KOHIEHCATopa.

JIBU>KEHME 3apsSHKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHnueckue yCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETpP, BJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y IPUHIUII JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IUIACTHH.

Monensb anekTpocraTudeckoro reueparopa (Ban ge ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsaKa U pa3psiika KOHJIEHCATOpa YEPE3 PEZUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOJENCTBHS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTHUIO
M3JIy4YEHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKaIIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHLIUAJIOB (HampsKeHus) pu
ITOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannwlil 31eKmMpuiecKuilt mok.

Cuna Toka. ITocTOsSIHHBIN TOK.

YcnoBus CyIlIECTBOBAHMS NOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTounmknm
toka. Hanpspokenue U u D1C é.

3akon OMa 14 ydacTka LeIu.

DIIEKTpUYECKOE CONPOTHBIICHUE. 3aBUCHMOCTb CONPOTHBIICHUS
OJHOPOAHOIO IPOBOJHMKA OT €ro JUIMHBI U IUIOIIAAM IONEPEYHOIO0 CEYECHHS.
Y nenpHO€ COMPOTUBIICHUE BEIIECTBRA.

ITocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruyeckux nenei. [Ipasuna Kupxroda.



Pabota snextpudeckoro Toka. 3akon [[xoymns—JIeHna.

MOUIIHOCTh 3JIEKTPUYECKOIO TOKA. TergoBas MOUIHOCTb, BbIAEIsSIEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 2JICKTPUYECKOW Ienud. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B Lienu MoCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTHYECKHE TPOLECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUMK FIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAIMPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPSDKEHUS JIs pE3UCTOpa,
JaMITbl HAKaJIMBAHUS U CBETOAUO/IA.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
TUIOLIAAM MOMEPEYHOr0 CEUYEHHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTU CHUJIBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSITHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TallbBAHUYECKOTO AJIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNsI UICTOYHUKOB Toka, DJIC GaTtapeii.

UccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPSDKEHUA [JI  JIAMIIbI
HaKaJIMBaHMUSI.

VYBenuueHue npenena u3MepeHus amnepmeTpa (BoJIbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTUBJICHUSI KICTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEX]Y MOJIOCAMH HUCTOYHUKA TOKA
OT CHJIbI TOKA B LIETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

ONeKTpuuecKass MNPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJMMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COINPOTUBJIEHUS METANIOB OT
TemiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNEeKTpUUECKUN TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas " IpUMeECHast MIPOBOIMMOCTh
MOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIIEKTPOIUTHYECKAS] IUCCOLMALIUSL.
OnekTponus. 3akonsl Dapajes s FAEKTPOIN3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSATEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. Ilimasma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: Ta30paspsIHbIC
JaMmIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: THO/,
TpaH3ucTop, GOTOAUOM, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBIIEHHS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE IPOBOMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HaOnronenue anexrposusa.

N3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJICHUS  TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKU THO/A.

Du3HYeCKUl MPAKTHKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BETUYHH C UCIOIh30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  W3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBS3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10  kmacce
OCYILECTBIISIETCS € YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mesrcnpeomemmuoie nOHAMUA, CEA3AHHBIE C UZYUEHUEM MEM 0008 HAYUHO20
no3HanuA: ABICHHUE, HAay4yHbId (aKT, rumnotesa, (u3MveckKas BEIWUYMHA, 3aKOH,



TEOpHsi, HaONIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJENIb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHbIE TPUOOPHI, U(pOBast 1abopaTOpusl.

Mamemamuxka: peunieHre cucTteMbl ypaBHeHuH. JlunelHas ¢yHKUUA,
napabona, runepoosua, ux rpapuku u cBoiicTBa. TpuroHoMerpuiyeckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX IpOEKLKU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHMU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Cpeibl,
yTUIN3alusg OMOOPraHMYecKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHE U KallWJUIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPHUPOJIC.

Xumuna: JUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BELIeCTBa, MOJIApHAs Macca, MOJlydeHHe HaHOMAaTepHajioB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEIN, KUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eocpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnono2ua: npeodbpazoBaHuE JBWKEHUN C HCIIOJIB30BAHUEM MEXAHU3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHsS B TEXHHUKE, CTATHUYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), MUCTOJIh30BaHHUE 3aKOHOB COXPaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOIOIHH
MOJyYeHUsI COBPEMEHHBIX MAaTepUaNoB, B TOM UHCJIE HAHOMATEpHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsAHbIe JIAMIIbI, TOJYIPOBOIHUKOBbIE MPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paszneun 4. JinekTpoauHaMHKa.

Tema 4. Maznummnoe none.

BzaumonaencTBiE TOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarauTtHoe mone. Bektop MarHUTHOM uWHAyKuuW. I[IpuHumMn cynepno3unuu
MarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLIUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBI>KEHNE 3apSyKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiter Jloperra.

MarnurtHoe 1noJie B Beniectse. @eppoMarHeTHky, rmapa- U JUaMarHeTUKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANIEKTpOABUTATENL SIKOOH, YCKOPUTENIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMEM  MHAYKIMKM  MAarHUTHOTO  MOJs  MOJOCOBOIO  H
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIHMU TOJIS JUIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHnmn JNEUCTBUS AIEKTPOU3IMEPUTEIIHEHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnepoBanre MarHuTHOTO IMOJI MOCTOSIHHBIX MArHUTOB.

UccnenoBanre CBOMCTB (peppOMArHETHKOB.

UccnenoBanne neCTBUS NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe BJIEKTPOMArHUTHOM MHAYKOUU. [IOTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAYKIMU. 3aKOH 3JIEKTPOMAarHWTHOW uWHAykuuu Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. 9J1C caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHuuecKkne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: MHIAYKUHWOHHAsS
neyb, COJIEHOU, 3aIIUTA OT ANEKTPU3ALUU TEJI IPU JBHKECHUU B MATHUTHOM T10JIE
3eMJn.

Hemoncmpayuu.

HaOmronenne ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne MmarauTa B aJIlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumoctyd J/1C caMOMHAYKIMU OT CKOPOCTHM HU3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

UccnenoBanue siBIEHUS JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBIEHUSI CAMOUHYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspgen S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOaHUSI.

["apmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTMyecKoe ONMHUCAHHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOT0 OMUCAHUS.

Awmrutyna u ¢aza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora konebanuid. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTu4eckoro MastHuka. Ilepmoa CBOOOMHBIX KoOJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxarommx Kosedanusx. BeiHyneHHble koiebanus. Pezonanc.
Pe3onancHass kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBYKCHHS.

Hab6nrofgenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJICOaHUI rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJ€OAaHMM M 3aBUCUMOCTH  NIEpHOJA
CBOOOHBIX KOJIEOAHMI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHUN Tpy3a HAa MACCHUBHOM TMpYXHHE C IEJbIO
(hopMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPY>KMHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs SHEPTUU NPH KOJeOaHUAX rpy3a Ha NpPYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOAHUN.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3mepenne mnepuosa CBOOOTHBIX KOJNEOAHWUN HUTSAHOTO W TPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JIBUKEHUA TeJla B X0JI€ KoeOaHUl Ha yIpyroM MojBece.

N3ydennie nBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B PY>KUHHOM MAasITHHKE.

UccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOAHUM.

HccnenoBanrie BBIHYXACHHBIX KOJIEOAHUM.

Tema 2. Inekmpomacnummnbsle KO1€0AHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsja KOHAEHcaTopa ¢ aMIUTMTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KoseOaHus. BoiHyX1eHHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUSI.

IlepemenHBII TOK. MOIIHOCTh TEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JICUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli NIEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENH CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHH.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada u MOTpeOsICHHE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE DIIEKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHU OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuinorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mojenb 35IeKTPOMarHuTHOTO T€HEPATOPA.

BoiHyX/1eHHbIE CHHYCOUATbHBIE KOJIEOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1mOCIENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcpopmaTopa.



Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenenoBanne MEpeMEHHOTO TOKA 4epe3 ITOCIENO0BATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuuecKkue BOJIHBI, YCJIOBUSA HX pacnpoctpaneHusi. Ilomepeunbie u
OpOJIOdbHBIE BOMHBL. Ileprol, CKOPOCTh pPacCHpOCTPAHEHUS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXeHHe, MpesIoMJIeHUE, MHTEephEepeHIus U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEBI.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XE€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHus u qudpakius.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUIMTBI paguOCBs3U U TeNEBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckre yCTpPOWCTBA M TNPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paaguonpuéMHHUK, TEJIEBU30p, aHTEeHHA, Tenedon, CBY-neus,
yAbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbH JJTUHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune unrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHMN PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoseOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
MpesIoMJICHUE, TOISpU3aIus, udpaKius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd caera.
To4euHbIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTenb npenoMieHus. [1IocTosIHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [JIMH BOJIH IMpPHU MEPEX0JE MOHOXPOMATUYECKOTO CBETa
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyweit B npusme. [ucnepcus cBera. CloxHBIA cocTaB Oenoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MoJIHOrO BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
paccTossHUE M OINTHYECKas Cujla TOHKOM JIMH3bL. 3aBUCHMOCTb (POKYCHOTO
PACCTOSIHUSI TOHKOU c(hepudecKoil JMH3bl OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MTOKA3aTeNs MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xop myda, NpOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuiyeckord ocu. IlocTpoeHne wu300pakeHUNW TOYKH M OTpe3Ka IMPsSMOU B
coOMparolMX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpemaromas cnocoOHocTh. a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenuuss cBera. KorepeHTHble HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHON
KapTUHE OT JABYX KOTEpEHTHBIX HWCTOYHHUKOB. [IpuMeprl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIOECHUS
IJIaBHBIX ~MAakKCHMyMOB TIpH MAJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKUE IMIPOLECCHI: OYKH, JIyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanrie npeioMIIeHUs CBETA.

Hab6nrogenune noaHoro BHyTpEeHHEro oTpakeHusi. Mojielib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaLIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOTa.

Habmronenune natepdepeHiu crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON PeIETKH.

Hab6mronenue nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Hab6nronenune nonsipu3aiuu cBeTa.

[IpumeHeHune nonapoua0B ISl U3YUCHHS] MEXaHUUECKHUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess NpeaoMIIEHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIUH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, vHTep(hEepeHny 1 NOJIIpU3aliK CBETA.

N3yuyeHue noysipu3aluy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3ITyUYCHUS HA IBYX IIETISAX.

HabGnronenue nucnepcum.

HabOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue 1nMHbI CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa M3Iy4YEHHUS] CBETOJMOJIa MPU MOMOIIHM AUPPAKITMOHHOM

PEIIETKH.
Paszges 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
I'panunbl  NPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanus  JlopeHra.
VYcinoBue npuuUHHOCTUA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DOHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEITUBUCTCKON YaCTULIbI. DHEPTUs
MOKOS.



TexHu4yeckne YCTPONCTBA M TEXHOJOTMYECKHE IPOILIECChl: CIYTHUKOBbBIE
NPUEMHHUKHY, YCKOPUTEITH 3apSKEHHBIX YaCTHII.

YueHnueckuit SKCEPUMEHT, J1aOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEIATUBUCTCKUX 4YacTUI (MO
dboTorpadusM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHUE (M3IIydeHUE aOCONIOTHO YEPHOrO TEIa).
3akoH cMeulenns Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. Ctonerosa. 3akoHsl ¢hoTodddexra. YpaBHeHHE
OitHireitHa aist potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJIEHHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawlnyk moBepxHOCTh). Omnbiter [1. H.
JleOeneBa.

BomHoBbIE cBOMCTBA yacTull. Bonuel ae bpouns. linaa BonHel ne bpoitst n
pa3mepbl 00JacT JIOKAIM3alUUM JABWXKYyIIEHcs dactuilpl. KopmyckymnsipHo-
BOJIHOBOM AyanusMm. [{udpakius 37eKTPOHOB HAa KpHUCTAJIax.

Crneunduka usmepenuii B Mukpomupe. COOTHOIIEHUS] HEoNpeaenEHHOCTeN
I'eitzenOepra.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETP,
¢dboTodnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®doTo3(PpdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETO (GoTodddeKTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiaaoi [lmanka Ha ocHOBe HccienoBanus GhoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOJIMO/ OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIENOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3ny4yenue u normnoimienne GOTOHOB MPH MEPEXoJie aToMa
C OJHOTO YPOBHS DHEPIUU HA IPYIrOM.



Buapi ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

HaOmronenue tMHeNYaThIX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YaCTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO H3TyUYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue tmHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEPEHHE
nocTossHHOU Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxknonnass monens sanpa I'eiizenOepra—MBanenko. 3apsina siapa. MaccoBoe
qucio Anpa. M30tomnsl.

PamunoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyuyeHue.

3akOH pPaJAMOAKTHBHOrO pacnaza. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJMOAKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHte3 anaep. Snepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSZAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIIEKThl DPa3BUTHUSA
SAIEPHON YHEPIETUKHU.

Metozasl perucTpalyy U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIIbHbIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HbI U JICNTOHBI.
IIpencraBinenne o CtannaptHo Moaenn. KBapK-ritoOHHAst MOZENb aIpOHOB.

®usuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepust U TEMHas
SHEPIHUsl.

EnunHcTBO PU3nyeckoi KapTUHBI MUpA.

TexHu4yeckne yCTpOMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEHHMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl acCTpOHOMHUYECKHUX HCCAeA0BaHUNA. (COBPEMEHHBIE ONTHYECKHUE
TEJICCKOIIBI, PAJAOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKCHUE.

ComnHeuynas cucrema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpabHbIN KIacc —
CBETUMOCTBY». 3BE3JBI TJIAaBHOM IOCJIEIOBATCILHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&37. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3HOrO0 HeOGA HEBOOPYXKEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUJIOKEHUIN AJIsl ONpeIeTICHUs TI0JIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE CcO3Be3ausi CeBEpHOro IMOJyIlapus W SpKue
3BE3/bI.

HaOmronenuss B Teneckon JIyHbl, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKUl MPAKTHKYM.

Cnioco0bl n3MepeHus (HU3NYECKUX BEIUYHH C MCIIOJIh30BAHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECHOBAHUN  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3enax «YUYEHUUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alusl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynspHasa pu3MKa U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTEIBbHOCTH», «KBaHTOBas
(dusnka», « IEMEHTbl ACTPOHOMHUH U ACTPOPUZHKNY.

Ponpr ¢Gu3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3HYecKoil TeopuH, poiib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHHM
0 (u3MUecKoi KapTUHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOLIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeamMeTHble CBS3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTHuKH, ONOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUU.

Mesicnpeomemmnoie nOHAmMUA, C6A3AHHbLE C U3YUECHUEM MEMOO08 HAYUHO20
no3nanua: SBIICHUE, HAY4YHbIH (akT, rumnoresa, (pusmyeckas BEeIWUYMHA, 3aKOH,
Teopusi, HAONIOJEHHE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1a00paTOPHSL.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHUN. TpHUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku 1om0OMS TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW NpUpPOJE, KojieOaTeabHbIE
JBVDKCHUS B JKUBOW IIPUPOJE, DKOJOIMYECKHUE PHUCKHA IIPpU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTHMKA B MEIULIMHE, ONTUYECKHE SBJICHUS B >KUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPalIbHBIN
aHau3.

T'eocpaghusa: marHuTHbBIE T1OJIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX  PYII,
¢doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIUOHHAS IEYb,
JMHUM 3JIEKTpONepeay, 3JIEKTPOBUraTeNb, pajgap, paluonpuEMHHUK, TEJIEBU30D,
aHTeHHa, TeiepoH, CBY-meub, yIbTpa3BYKOBas JAMArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alirapar, BOJOKOHHAA OIITHKA, COJIHCHYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI e€ pPa3BUTHUA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS Yy4eOHOro mnpeamera «Duzukary
JOJIKHBI OTPaXKaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM HEHHOCTSAM POCCHUHCKOro OOLIeCTBa, pacHIMpEeHHE >KU3HEHHOI'O
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaav3allii OCHOBHBIX HAIPaBJICHUU
BOCIIUTATENIBHON ESTENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:
e CchOPMUPOBAHHOCTh TIPAXKIAHCKOW  MO3UIMH  OOydYaromerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCHICKOT0 OOLIECTBA;
® TMPUHITUE TPAJULIHUOHHBIX OOIICUYEIOBEUECKUX TyMAHUCTHUYECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEN;
® TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3alnuy;
e YMEHHE B3aUMOJECHUCTBOBATH C  COLMAJIBHBIMM  WHCTUTYTAMU B
COOTBETCTBUHM C UX (PYHKIUSIMU U Ha3HAUCHUEM,;
® TOTOBHOCTb K T'YMAaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.
NATPUOTHYECKOI0 BOCIIUTAHUSA:
e chopmMupoBaHHOCTH POCCHMCKOU rpa)X JaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;
® I[ICHHOCTHOE OTHOIIEHUE K TOCYyAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;
® CIIOCOOHOCTh OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUYEHOTO;

® (OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILETO.

3CTETUYECKOI0 BOCIIUTAHUA:

® DOCTETHMYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas OCTETUKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMSA:



WHTEPEC K Pa3INYHbIM chepam mpodecCHOHaTBLHON eI TeTHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (QU3UKOW W TEXHWKOH, YMEHHE COBEpIIAThH
OCO3HAHHBINA BRIOOP Oymymiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O W CaMOOOpa3oBaHUIO B
00acTH GU3HKYU Ha TPOTSKECHUU BCEH KU3HHU.

IKOJOI'N4Y€CKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYIBTYpPbI, OCO3HAHHUE TJIOOATBHOTO
XapaKkTepa S3KOJOTMYECKUX TPOOIIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEIOBEUECTBA;

pacuIMpeHre ONbITa AESITENbHOCTH HKOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3MKeE.

HEHHOCTH HAYYHOI'O MO3HAHMHA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSI (U3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOW NESITEIHbHOCTH, TOTOBHOCTH B IIpOIIECCe
M3yueHUs] (PU3UKK OCYIIECTBIATh MPOCKTHYI0 U UCCIEAOBATEILCKYIO
JEATEebHOCTh UHAUBUYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JiornuyecKue AeCTBUSA:

CaMOCTOATETLHO  (OopMyIHpOBaTH H  aKTyalH3UpoOBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENSITh TeN JCATENBHOCTH, 33/1aBaTh MapaMeTPhl U KPUTECPUU HX
TOCTHIKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH ¥ TPOTHUBOPEUHS B PacCMaTPUBACMBIX
(bU3HYECKUX SBJICHUSX;

pa3pabaTbiBaTh IJIaH PEIICHUS MPOOIEMBI ¢ YYETOM aHaIN3a UMEIOIUXCS
MaTepHAIbHBIX ¥ HEMAaTePUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITENILHOCTh, OIICHUBATh COOTBETCTBUE
pe3yIbTaTOB IEJISIM, OIECHUBATh PUCKH MTOCIIECTBHUH JIEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATHL PabOTy B  YCIOBHSAX peajbHOTO,
BUPTYAIBHOTO 1 KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarejabcKue 1eMCTBUA:



BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMU W METOJIAMU
(bu3HYeCcKOl HayKH;

BIIAJCTh  HaBBIKAMH  YYCOHO-HCCIIENOBATEILCKOW M MPOCKTHOU
JeSTENbHOCTH B 001acTH (DU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TIOMCKY METOJOB pelieHus: 3a1ad  (PU3NYECcKOoro
coJiep KaHus, MPUMEHEHHIO PAa3IMYHBIX METOOB TIO3HAHUS;

BIIAJCTh BHUJAAMH JIEATEIHLHOCTH II0 TOJYyYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAIUN, TPEOOPa30BAHUIO U MPUMEHCHHUIO B PA3IUYHBIX yIeOHBIX
CUTyallMsIX, B TOM YHCJIC MPU CO3JIaHWW YYCOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaIM3UPOBaTh 3ajady,
BBIIBUTATh THUMOTE3Y €€ pEHIeHHUs, HaxOIuUTh apryMeHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPUU
pEIICHMST,;

aHAM3UPOBATh TIOJYYCHHBIE B XOJIE PEIICHHs 3aJa4d Pe3yJbTaThl,
KPUTHUYECKU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaATEIBHOU
JEeSTENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DUBUKU;

JaBaTh OLICHKY HOBBIM CUTYAaI[UsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh TIEPEHOCUTh 3HAaHHWS 10 (QU3NKE B TPAKTHYECKYIO 00JacTh
KU3HEIEATEITLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOJIXO/IbI U PEIICHUS;
CTaBUTH MIPOOJIEMBI U 3aJ1a4H, JIOMyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HaBbIKAMU MOJy4YeHHUS MHPOpManuu (U3NYECKOTO COACpPIKAHUS
U3 HUCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IOUCK,
aHalin3, CHCTEMAaTU3alMI0 M UHTEPIPETalri0 HHPOPMAIUH Pa3IUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJIOJEHHUEM TpeOOBaHUI 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TMTUEHBI, PECypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIITMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOr0 COJAEP’KaHMSI B Pa3IM4YHBIX (popmaTax ¢
y4éTOM Ha3HayeHWs: MHGPOpMalMU M ILEJIIEBOM ayAUTOPUH, BBIOMpas
ONTUMAJIbHYIO (POpPMY MPEACTaBICHUS U BU3YyaTIU3ALIUH.



KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

OCYIIECTBJIATh OOIeHHEe Ha Ypokax GU3UKA U BO BHEYPOUHOMU
NS TENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalliii HW CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MUCIOJIb30BAHHEM
SA3bIKOBBIX CPEJICTB;

MMOHMMAaThb W  HCIHOJIb30BaTh  MPEUMYLIECTBA  KOMAaHAHOM U
WHIUBUYaJIbHON paOOThI;

BBIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX JCHCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeATEIbHOCTH, OpPraHUW30BbIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHUIO: COCTAaBJIATh IUIAH
JEHCTBUH, pacpeIesTh POJIU ¢ Y4ETOM MHEHHUI y4aCTHHUKOB, OOCYK/IaTh
pE3ybTaThl COBMECTHOM padOTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJa U KaXKJIOrO YYaCTHHKAa KOMaH]bl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeuiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJEU C NO3WULHMH HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyallMsIX,  MPOSIBISTH  TBOPUECTBO W BOOOpaxkeHue,  ObITh
WHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIEe YUueOHbIe JAeiicTBUSA
Camoopranuzanus:

CaMOCTOATENIFHO  OCYIIECTBIATH IMO3HABATENbHYIO  JESATEIBHOCTh B
obmactTh (QU3NKA U AaCTPOHOMHUHM, BBISABISATH MNPOOJEMBI, CTaBUTh H
(dbopmyHpoBaTh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJILHO COCTAaBJIATh IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TJIaH BBIMOJIHEHUSI MPAKTHYECKON pabOThl C YYETOM UMEIOIIUXCS
pECypCoOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MIPEATIOYTCHU;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;

paclupsiTb  paMKd  y4yeOHOro TIpeJAMETa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILCHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAMIIMU B 00JIacTU
(U3UKH, TOCTOSHHO TMOBBIIATh CBOM 00pa30BaTENIbHBIA U KYJIBTYPHBIN
YPOBEHb.



CaMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BIIaJICTh HAaBBIKAMHM II03HABATEIIBHOM peduieKcMM KakK OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHMU;

HCIIOJB30BaTh MpUEMBI pediieKCuu Il OLEHKH CUTyallud, BhIOOpa
BEPHOT'O PELICHUS,

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS 10 UX
CHYDKCHHUIO;

NPUHMMATh MOTHUBBI U ApPryMEHTBl JPYIUX NpPU aHaJIU3€ pPE3yJIbTAaTOB
JIESATEIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHMMATh MOTHBBI M aApPryMEHTBl JIPYTMX NPU aHAJIWA3€ PE3YJbTAaTOB
JEeSTEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUTHOKH.

B mpouecce nOCTHXEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS IPOTPAMMBI I10
¢usuke Uil YpOBHS CpeAHero ooOmero oOpa3oBaHus Yy 0Oydarouuxcs

COBEPIICHCTBYETCS HYMOIIMOHATbHBIH UHTEIUICKT, IIPEIOJIArAFOIIHIA
c(hOpMHPOBAHHOCTH:
® CaMOCO3HAHWs,  BKJIIOYAMOIIETO  CIHOCOOHOCTh  IMOHUMAaTh  CBOE

HYMOIMOHAIILHOE COCTOSTHUE, BUICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOIIMOHANILHOM cdepbl, ObITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTH aJalTHPOBATHCS K
OMOIMOHAILHBIM WU3MCHEHHUSAM U TMPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOUYAIONICH CTPEMJICHNE K IOCTHKCHUIO TIeJIN
U yCIIeXy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOS U3
CBOMX BO3MOKHOCTEH;

OMIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHUMATh  3MOLMUOHAIBHOE
COCTOSIHAE JpPYTHX, YYWUTHIBATH €ro TPH OCYIICCTBICHUM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTICPEIKUBAHUIO;

COIIMAIBHBIX ~ HaBBIKOB, BKJIFOYAIOIIMX CIOCOOHOCTh  BBICTPAWBATH
OTHONICHUSI C APYTHMH JIIOJbMH, 3a00THUTHCS, TPOSBISTH WHTEPEC H
pasperarh KOH(GIUKTHI.

I[TPEIMETHBLIE PE3VJIbTATDBI



K xonmy oOydenust B 10 knacce npeaMeTHble pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTD Y 00YHaAIOUIUXCSI YMEHUIA:

® [OHMMaTh poJib (U3UKK B OKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
OKOJIOTHYECKOM, COIMMAIBHOW ¥ OTHYECKOM cdepax IesaTeTbHOCTH
YeJIoBeKa, POJb U MECTO (M3HKU B COBPEMEHHOM HAy4YHOW KapTHUHE MUPA,
3HAUEHHE OIUCATEIbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTEILHON H
MPOTHOCTUYECKON  (QYHKIUN  QU3MUECKONW TEOpUM —  MEXaHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJMHAMHUKHU, POJIh (PU3HMUECKOW TEOPUH B
(dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

® pasnuyaTh YCJIOBUS TNPUMEHMMOCTH Mojeled (U3MYECKUuX Ten W
MPOIICCCOB  (SBJICHWI): WHEpIMabHAas CHUCTeMa OTcuéra, aOCOIIOTHO
TBEpIOE TENO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JIBUXKEHUE,
CBOOOJIHOE TMajieHue, aOCOJIIOTHO ympyras nedopmariusi, aOCOIIOTHO
yIpyroe v abCONIOTHO HEYNPYTOE€ CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Tela, UACaNbHbIN ra3, TOUCYHBIA 3apsij,
OJTHOPOJHOE 3JIEKTPUUECKOE TI0JIE;

® pa3nuyarh yCIOBUA (TpaHULBl, OOJACTH) NPUMEHUMOCTH (U3UYECKUX
3aKOHOB, MIOHMMATh BCEOOIIMHA XapakTep (PyHIaMEHTalIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® aHATM3UPOBATh W OOBSICHATH MEXAaHWYECKHUE TMPOIECChl M SBJICHUS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWKEHUS, (OpMYJIbl KMHEMATHKH PABHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['amuniess O CKOPOCTH U TEpEeMEICHUs,
3akOHbl HbIOTOHA, NPUHIOMI OTHOCHUTENBHOCTH [l amumnes, 3aKkoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPTUH, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEprud,
YCJIOBHSI paBHOBECHS TBEPAOro Teja), MNpPU ITOM HCIOJIH30BATH
MaTeMaTUYeCcKoe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
NPUMEHUMOCTH (PU3UYECKIX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS HMIyJibca U
MEXaHUYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHANM3HPOBATH U OOBACHSITH TEIUIOBBIE MPOLECCHI U SBJICHUS, UCIOJIb3YSI
ocHoBHBbIe monoxkeHUsT MKT u 3aKkoHBI MONEKYJSpHON (U3UKH U
TEPMOJUHAMHUKN (CBA3b JABJIEHUSA HUICATBHOIO Ta3a CcO CpeaHen
KUHETUYECKOW SHEpPruer TEIUIOBOTO IBWKEHHS M KOHLEHTpALHEH €ero
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
SHEPrueil TEMIOBOrO ABMXKEHHUS €r0 YacTHll, CBS3b JABJICHUS UACAIbHOTO
raza ¢ KOHIEHTpaWEd MOJIEKYJ M €ro TeMIIepaTypod, YpaBHEHHUE



MenpaeneeBa—Knaneiipona, mnepBbld 3aKOH TEPMOAWHAMUKHU, 3aKOH
COXpPAHEHMSI PHEPIMU B TEIUIOBBIX MPOLECCAxX), IPU ITOM HUCIOIb30BaTh
MaTeMaTH4ECKOe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHUMOCTH ypaBHEHUsI MenneneeBa—KnanenpoHa;

aHAIM3UPOBaTh M OOBSACHATH DIIEKTPUUECKHE SIBICHUSA, HUCIOIb3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHbI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, ITOTEHIHAIBHOCTD
JIEKTPOCTATUYECKOIO IOJIA, IPUHLHUII CYIEPIO3ULMU DIIEKTPUYECKUX
MOJIEN, TP ITOM yKa3blBas YCIOBUsS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ NPAKTUYECKH BAaXKHBIE COOTHOLIEHHWs: 3aKOHBI OMa I ydacTka
LEeNA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH JDxoyns—Jlenna,
npasuia Kupxroda, 3akonsl apajnes 41 371€KTpoIn3a);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SABJICHUS, HWCIIOJb3YS BEJIMYMHBIL:
MIEPEMEILICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIBI, JaBJI€HUE, NOTCHUMAIbHASI DJHEPIUs, KUHETHYECKas
SHEprusi, MexaHU4eckas SHeprus, paboTa CHIIbI, LIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CHJIa TSHKECTH, CUJa YIOPYTOCTH, CWJIa TPEHUS, MOIIHOCTb,
DHEPrusl B3aUMOJCUCTBUS Tena ¢ 3emied BOMM3UM €€ MMOBEPXHOCTH,
sHEprus ynpyroi gedopmanuu MOpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsE TeMIieparypa Tena, paboTa B TepMOJWHAMHUKE, BHYTPEHHSS
DHEPrus HACATBHOIO OJHOATOMHOIO rasa, paboTa UACAIBHOIO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEMmaoBOro
JBUTATENIS; JJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD DJIEKTPUYECKOTO MOJIA,
HaIpsDKEHHOCTh TIOJIA TOYEYHOTO 3apsia WIM 3apsDKEHHOro 11apa B
BaKyyM€ U B JUAJIEKTPUKE, MMOTEHLUHAI HJIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHLMAJNOB, JJEKTPOABMKYyIIas  Cujia, CHJIa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAsT €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE YYacTKa LENH C IOCJIEIO0BATEIbHBIM U
MapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, IHEPTHUSI FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUINYECKUX  SBJICHUM:
MEXaHMYECKOE JIBUKEHHE, TEIJIOBOE JIBMKEHHE 4YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIMXKeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], TIJIABJIICHUE U KPUCTAJUIU3ALs1, HAITPABICHHOCTD
TEIUIONEpEeAauy, dJIEKTPU3ALU TEJl, SKBUIIOTEHIMAIBHOCTD IIOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA,

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHMEM  MPSIMBIX  U3MEPEHHH, NpPU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUpOBAaTh pe3yJbTaThl MOJYYECHHOU



3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE TpadukoB C y4ETOM
aOCOJIFOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM
HCCIIeIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs (UBUYECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMAJbHBI METOJI U3MEPEHUs, OLICHUBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIBLHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJTyYeHHBIE Pe3yJbTaThl M JIeJIaThb BBIBOJ O CTaTyce IPeJIOKEHHOU
TUTIOTE3bI;

cobJroAaTh MpaBuiia 0E30MacHOr0 TPy/la MPU MPOBEACHUN UCCIICIOBAHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpaKTUKymMa U  y4deOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCHOJIb30BAaHUEM
W3MEPUTETHHBIX YCTPOUCTB 1 1a00PaTOPHOTO 000PYAOBAHMUS;

peuiaTte pacy€THBIE 3a4ayd C SIBHO 3aJJaHHOM M HEIBHO 3aJIaHHOU
(bu3uYecKord MOJENIBbIO: Ha OCHOBAaHWU aHajW3a yCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroled TpeOOBaHUSIM 3ajlauu,
NPUMEHITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU M  MOCTYJIAThl
bu3NYeCKNX TEOpUH TPU UCIOJIb30BAHUU MATEeMAaTHYECKUX METOJ/I0B
pelieHus 3a1a4, MPOBOAUTH pacu€Thl HA OCHOBAaHUN MMEIOIINXCS JaHHBIX,
aHAJTM3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOJABI PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemaTh KadyeCTBEHHbIC 3aJaud, TpeOyrollre MNPUMEHEHUs] 3HAHUU U3
Pa3HBIX pa3JeioB Kypca (PU3MKHU, a TaKKEe UHTErPALMKU 3HAHUM U3 JIPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIETIOYKY PacCyXJACHUIN C ONIOPOM HA U3yUYECHHBIE 3aKOHbI, 3AKOHOMEPHOCTH
1 (pU3uUECKUe SBJICHHUS;

HCIIOJb30BaTh TEOPETUYECKUE 3HAaHMUS JUIsi OOBICHEHUS OCHOBHBIX
MPUHIUAIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M ITPOU3BOJICTBEHHOM
NESATeTbHOCTA 4YeJIOBEKa, CBS3aHHOW ¢ (PU3MYECKMMH MpolieccaMu, C
MO3UIINHI HKOJIOTUUECKON 0€30MacCHOCTH, MPEICTABICHUN O palliOHAIbLHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKd MW TEXHOJIOTHH JUIsl JaJbHEHIIEro pa3BUTHUS YEJIOBEUECKOTO
00I1IeCTBA;



® TPUMEHATH Pa3IMyYHBIE CIOCOOBI paboThl ¢ MH(pOpManuend (HU3HUECKOTO
COJIEp)KaHUsI C MKCHOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIOHHBIC
TEXHOJIOTMM JJI TIOMCKa, MepepadOTKHM U MNpeAbsBICHUS Y4YeOHOU u
HAy4YHO-TIOMYJISIpPHON MHGOpPMAIMK, CTPYKTYPUPOBAHUS U MHTEPHPETALUU
uH(pOpMaIMKU, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4yaeMmMylro  HMHQOpPMAIMIO W  OLEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UICTOYHUKA UHPOpMALIUK;

® [IPOSIBIATH OpraHu3aliOHHbIE u O03HABATEIbHbIE yMEHUs
CaMOCTOATEJIBHOTO  NPHOOPETeHHMs] HOBBIX 3HAaHUW B Ipolecce
BBITNIOJHEHMSI IPOEKTHBIX U yU4EeOHO-UCCIIE0BATEIbCKUX paboT;

e paboTaTh B TIpYIIE C HCHOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBHO PACTIPEACIATh AEATEILHOCTh
B HECTaHJAPTHBIX CHUTyalUsX, aJ€KBaTHO OLICHMBATh BKJIAJ Ka)KIOro W3
YYaCTHUKOB TPYMIIbI B pEIIEHUE pacCMaTPUBAEMON MTPOOJIEMBI;

® [IPOSIBJISITH MOTUBALIMIO K OyAyied npodeccuoHanbHOU AESITENbHOCTH TI0
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TTPOQuUIs.

K xonmy oOyuenust B 11 knacce mnpeaMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTD Y 00YHAIOUIUXCSl YMEHUIA:
® [IOHMMaTh pPOJb (U3UKA B OSKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3THYECKON cdepax NesTeIbHOCTH YeIOBeKa, POJiIb U MECTO
(GU3MKKM B COBPEMEHHON HAy4YHOM KapTHMHE MHpA, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JIESITEIbHOCTH YeJOBEKa U  JalbHEWIIEeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOUIEH,
OOBSCHUTETFHON W MPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpUH —
ANEKTPOAMHAMUKH, CHEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uku, poab (GU3NYECKON Teopuu B (POPMUPOBAHUU MPEACTABICHUNA O
(bu3nYecKol KapTHHE MHUpPaA, MECTO (PU3MUYECKOW KapTHHBI MUpa B 00LIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTaBICHUI O IPUPOIE;
® pasnuYaTh YCJIOBHS TNPUMEHHMOCTH Mojelied (U3NYEeCKUX Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUYECKOE M OJHOPOJHOE
MarHuTHOE TOJISI, TApMOHUYECKHE KOIeOaHusl, MaTEeMaTUYECKU MasTHUK,
WJCAJbHBIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICATbHBIN
K0JIeOaTeNbHbII KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTIO siipa U
KBAHTOBOM MOJIEJIH CBETA;



paznuyath ycioBHS (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DH3UISCKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TPOIECCHl M SBIICHUS,
UCIIOJb3ys. OCHOBHBIE TIOJOKEHHS W 3aKOHBI DJIEKTPOJWHAMUKH U
CIEIUAIbHOM  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
AJEKTPUYECKOro 3apsana, cuna Awmmepa, cuina JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOW IENU CO CKOPOCTHIO
W3MEHEHMs]  CHJIbl  TOKa,  TOCTYyJaThl  CHEIUaIbHONW  TEOpUU
OTHOCHUTEJIbHOCTH DUHINITEIHA);

aHAJU3UPOBATH U OOBSACHITH KBAHTOBBIE MIPOLIECCHI U SBJICHUS, UCIIOJIb3Ys
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEeHHE  ODUHIUTEHHA A
dbotordexra, mepBpii W BTOpodM mocTymarel bopa, mnpuHIUI
COOTHOIIICHMsI HeompeaenéHnocTeil [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHCENl M SHEPTUU B SJACPHBIX PEAKIMIX, 3aKOH
PaIMOaKTUBHOTO pacriajia);

OMUCHIBATh (PU3NUECKUE MPOLECChl U SIBICHUS, HWCIOJIb3YS BEJIUYHUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHINAN 3JIEKTPOCTATUUECKOTO
MOJIsl, Pa3HOCTh IMOTEHUUAJIOB, DJIEKTPOJBWXKYILAS CUJA, HHIYKIUS
MarHuTHOTO TIOJIsl, MAarHUTHBIM TOTOK, CWia AMIepa, WHIYKTUBHOCTD,
ANEKTPOABMKYIAS CUjla CAMOMHAYKIMU, HSHEPrusi MArHUTHOIO IOJS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HUMITYJIbC, IIOJHAs SHEPrus,
DHEPrus TIOKOSI CBOOOJHOM 4YaCTHUIbI, DHEPruUsi M UMITYJIbC (HOTOHA,
MacCOBOE YKCIIO U 3aps]l A1ipa, SHEPTHsl CBS3U sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUINYECKUX  SBJICHUM:
AJIEKTPOMArHuTHAasE MHAYKIIUS, CAMOUHIYKIIUS, pe30HAHC, HHTEePDEPEHIIUS
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)xeHue,
dotosnextpuueckuii hdext (pororddexr), ampda- u Oera-pacmagbl
anep, ramMmma-usiiydeHue saep, (pu3udecKkue NPHUHIMIBI CHEKTPATHHOTO
aHanu3a u padoThl Ja3epa;

OMPENEATh HANpPaBJICHUE WHAYKIIMA MArHUTHOTO TOJIS MPOBOJHUKA C
TOKOM, cuJibl Amrnepa u cuiibl Jlopenna;

CTpOUTH M300paKeHUE, CO37]aBAEMOE IJIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
U PacCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAIOIIME ACTPOHOMUYECKUE TOHATHS, TEOPUH U
3aKOHBI JIJI1 aHalnM3a ©W  OOBSCHEHHS (HU3UYSCKHX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKIaJaKTHUYECKON
cpee; ABUKEHUsI HEOSCHBIX TeJl, IBOIOLNHY 3BE3]] U BeeleHHol;



IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYUH C
UCIIOJb30BAaHUEM TMPSAMBIX M3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTHU
(u3MYEeCKMX BEIMYMH B BHAE TIpaUKOB C YYETOM aOCONIOTHBIX
NOTPEIIHOCTe  M3MEPEeHUH, JenaTh  BBIBOJABI 1O  pe3yibTaraM
UCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEJIWYUH, NPU 3TOM
BbIOMpATh ONTHUMAJIbHBIA METOJ M3MEPEHMsI, OLIEHUBATh a0COJIIOTHBIE U
OTHOCHTEIHBIC MTOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHU;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOW TUIIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, AaHAJIM3UPOBATH
MOJyYE€HHBIE PE3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeaoKEeHHOU
TUIIOTE3bI;

OIKCHIBaTh METO/BI IIOJYUEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMU;
coOJroAaTh MpaBuiia 0E30MacHOr0 TPyJia MPU MPOBEACHUN UCCIICIOBAHUN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTHKymMa U  y4eOHO-
UCCJIEIOBATENBCKOM W IIPOEKTHOW JEATEIBbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIA0OpaTOPHOrO 000PYAOBAHNUS;

pemiatb pacu€THble 3aJaud C SBHO 33JaHHOM W HESBHO 3aJaHHOU
¢u3nyeckol MOJENbI0: HAa OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMpATh
¢bu3nyeckue MoJeNH, OTBEYaroU[Me TpeOOBaHUSAM 3aJadyM, MPUMEHATH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH MU MOCTYJATHl (PU3UUECKUX TEOPUI
OpU  HCIONb30BAHUM MAaTEeMAaTUYECKUX METOJOB pELIEHUs  3ajad,
IPOBOANUTH PACUETHl HA OCHOBAaHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBAThH
pe3yIbTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YUYETOM IMOIYISHHBIX
pE3yNbTATOB;

pemarb KayeCcTBEHHbIE 3aJaud, TpeOylollue NOPUMEHEHUS 3HAaHUA U3
pa3HBIX pa3JeNoB Kypca QU3UKU, a TAaKXKe WHTErpalii 3HAHUN U3 IPYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTMUYECKYIO
LEMOYKY PacCy>kJIEHUI ¢ OMOPOIl Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (PU3HYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHHUS [UIsI OOBSICHEHUS OCHOBHBIX
NPUHILUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX TIPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIaJa POCCHUMCKMX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKd, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M IPOU3BOICTBEHHON
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOM ¢ (DU3MYECKUMHU MPOLECCAMH, C



MO3UIIUN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MIPUPOIOIIONB30BAHNY, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKM W TEXHOJIOTUM JJI JAJbHEUIIETO PAa3BUTUA YEIIOBEYECKOIO
00I11eCTBA;

NPUMEHATh pa3inyHble CIOCOOBI paboThl ¢ MHpOpManuen (HU3HMUECKOTO
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHUA, TPU STOM HCIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHEIC
TEXHOJIOTUM ISl TIOMCKA, TEpepadOTKU M MPEAbSBICHHUS Y4YEOHOUW U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAILIUU
uHpopMalK, TMOJYYEHHOM W3 Pa3IUYHBIX HCTOYHHKOB, KPUTUUYECKHU
aHANMM3UPOBATh  TOJNIydaemMyr  uH(popmamuio ©W  OICHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaINy;

MIPOSIBIIATH OpraHU3aIMOHHBIE U MO3HaBaTEIbLHbIE YMEHHUS
CaMOCTOSITEJILHOIO ~ MPUOOpPETEHUs] HOBBIX 3HAHUM B  TpoIlecce
BBITIOJIHEHUSI IPOSKTHBIX U y4eOHO-UCCIIeIOBATENHCKUX padoT;

paboTaTh B TpPyNIE C HCIOTHECHUEM pa3UYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATH PAOOTy TPYIIIBI, PAIIMOHATIFHO PACTIPENCIISATh AESTEIHHOCTD
B HECTAHJAPTHBIX CUTYyalMsAX, aJ€KBATHO OLICHMWBATh BKJIaJ KaXI0TO W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBaeMOM PoOJIEMBbI;

MPOSIBIISATh MOTUBAIMIO K Oyayiie npodhecCHOHAIBHON EATeIbHOCTH T10
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TTPOQuUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne KosnnuyectBo yacos

11/-11 HaumeHoBaHue pa3neoB ¥ TeM MPOrpaMMbl Beero KoHTpoJibHbIE IIpakTHyeckue

padoTsI padoTsI

Pasnea 1. HAYUYHBIA METO/I IIO3HAHWSA ITPUPO/IbI
1.1 Hayunslii MeTOA MO3HAHUS TPUPOLBI 6

Htoro no pazaeny 6

Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEPAOTrO TENa 5 1
24 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1

Wroro no pazneny 35

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUU 15 1
3.2 TepmonnHamuka. TeruioBble MalIUHBI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. dDa3oBbie nepexos 14 1

Hroro no pazneny 49

Pazgen 4. JIEKTPOJAMHAMUKA
4.1 DIIEKTpUYECKOE T0JIe 24 1
4.2 IToCTOSIHHBIN 2JIEKTPUYECKUN TOK 24 1
4.3 Toku B pa3nuyHbIX cpeaax 6

Uroro no pazaeny 54

Pazzen 5. ®U3HUYECKUN MPAKTUKYM
5.1 Pu3nYeCcKUil IPAKTUKYM 16 16



Hroro no pasneny

PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

16

10
170

16



11 KIIACC

KoaunuyecTBO 4acoB

HaumeHoBaHMe pa3/iejioB U TeEM

Ne ni/m
NPOrpamMMmsbl Bcero

Paznen 1. DJIEKTPOJIUHAMMUKA
1.1 MarauTHoe 1oe
1.2 DJIeKTpOMarHuTHasE MHIYKIIHs

Wtoro no pazneny

Paznea 2. KOJIEBAHUSA U BOJIHBI

2.1 MexaHndeckue KojieOaHus

2.2 DNeKTPOMArHUTHBIC KOJICOAHMS

23 MexaHU4ecKue 1 3JIeKTPOMarHUTHBIC
) BOJIHBI

24 Ontuka

Uroro no pazpeny

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

3.1 OcnoBel CTO
Hroro no pasneny

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHO-BOJIHOBOM Ayanu3m
4.2 ®usuka atoma
43 ®u3nKa aTOMHOIO sipa u

QJICMCHTAPHBIX YaCTHIL
Uroro no pazaeny

Pazpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU
5.1 DJeMEeHTHI aCTPOHOMUH U aCTPOPU3UKH

KoHnTtpoibHbIe
padoThI
14
13 1
27
10
15
10 1
25 1
60
5 1
5
15
5
5
25
12

IIpakTH4eckne
padoThI



Hroro no pasneny

Pazznen 6. PUSHUECKHUIN MPAKTUKYM
6.1 ®u3nYECKHUl NPaKTUKYM

Htoro no pazaeny

Paznen 7. OGOBIIAIOIIEE IIOBTOPEHUE
CucreMarnsanuus 1 00001IeHne
MIPEIMETHOTO COJICPIKAHUS U OTIBITA
7.1 JCSATEILHOCTH, IPHOOPETEHHOTO TIPH
n3yuyeHuu kypca ¢puszuku 10 — 11
KJIaCCOB

Htoro no pazaeny

PesepBHOE Bpemst
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

12

16
16
15
15
10
170

16

16



IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KIIACC

Ne n/n

Tema ypoka

®usuka — pyHnameHTaIbHAs HayKa
0 mpupoze

Hayunb1ii MeTO 1TO3HAHUS U
METO/Ibl NCCIIEIOBAaHUS
bu3nuecKkux sABICHUN
OKCIIEpUMEHT U TEOPUS B IIPOLIECCE
no3HaHus mpuposl. HabmoneHue
U DKCTIEPUMEHT B (pr3uke
CrniocoObl nu3mMepeHus: GpU3NYECKuX
BEJIMYMH

AOCOm0THAs U OTHOCUTEJIbHAS
MOTPELIHOCTH U3MEPEHUI
bu3nUecKux BeITUUNH
MonenupoBanue B pusuke. Poiab u
MecTo GpHU3UKH B (hOpMUpOBaAHUU
COBPEMEHHOM HAy4YHOU KapTUHBI
MHpa, B IIPAKTUYECKOMN
JIeATEIbHOCTH JIIOAEH
MexaHnueckoe IBIDKECHHUE.
Cucrema orcuera.
OTHOCUTENBHOCTh MEXaHUYECKOIO
neuxeHust. [Ipsmas u oOpaTHas
3a/1a4u MEXaHUKN

Pannyc-BexkTop MatepraabHOR

KoaudecTBO 9acoB

Bcero

KonTposabHbie padoThl



10

11

12

13

14
15

TOYKH, €r0 IPOEKLIUU Ha OCU
KoopauHar. TpaekTopus.
ITepememenue. Cxopocts. Mx
IIPOEKLIUK Ha OCH KOOPAHHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBrxkenue. ['padudeckoe onrcanue
PaBHOMEPHOTO MPSMOJMHEIHOTO
JIBUKCHUS

CiiokeHue nepeMenieHuid 1
ckopocrei. Pemenue 3anau
HepaBHOMepHOE ABUKEHUE.
MrHoBeHHasi CKOPOCTb.
VYckopenue. [Ipsamonuneiinoe
JBUKEHHE C IOCTOSTHHBIM
YCKOPEHUEM

I'paduaeckoe onmcanue
IPSIMOJIMHEMHOTO ABMIKEHUS C
MOCTOSTHHBIM YCKOPEHUEM
CBoOoaHoOe majieHre. Y CKopeHue
CBOOOIHOTO Ma/ICHUS.
3aBUCHUMOCTbH KOOP/MHAT,
CKOPOCTH, YCKOPEHUS OT BpEMEHU
U uX rpaduku

JIBmkeHHe Tena, OpOIIEHHOTO MO
YIJIOM K TOPU30HTY
KpuBonuHeliHoe nBUKEHUE.
JIBH>KEHUE 110 OKPYKHOCTH.
VYrii0Bas ¥ TMHENHAs CKOPOCTb.
Ilepuon n yacrora.
[{eHTpOCTPEMUTENBHOE U TTOJTHOE



16

17

18

19

20

21

22

23

24
25

YCKOpEHHUe
KonTponbhas pabota no teme
"KunemaTtuka"

ITepsbriif 3akoH HproTOHA.
WNHepuyanbHble CHCTEMBI OTCUETA.
[IpyHIMIT OTHOCUTETBHOCTH
lNanunes. HeunepuuanbHbie
CHUCTEMBI OTCUETA

Cuia. PaBHOJEHCTBYIOIIAS CUJTIA.
Bropoii 3akoH HeroTona. Macca
Bsaumopeiictsue ten. Tpetuit
3ak0oH HproToHa

[IpuHIMI Cynepno3uIu CUIL.
Pemienue 3aau Ha mpUMeEHEHUE
3ak0HOB HbroTOHA

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBUBAJICHTHOCTh
IPaBUTALIMOHHOW U MHEPTHOM
Macchl

Cuna TsKeCTH M YCKOpEHHe
CBOOOJTHOTO TTa/ICHUS

JIBukeHne HeOECHBIX TeN U UX
MCKYCCTBEHHBIX CITyTHHKOB.
IlepBasg kocMHUYecKasi CKOPOCTb.
3akonsl Kertepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupona v BuabI
cui TpeHus. [[BukeHue B
YKUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI



26

27

28

29

30

31

32

33

34

35
36

COIPOTHUBIIEHUS CPE/IBI
Hasnenue. I'napocrarnyueckoe
nasnenue. Cuna Apxumena
AGCOIIOTHO TBEPJIOE TEIIO.
[ToctynarensHoO€E 1 BpaliaTeJabHOE
JBIKEHHUE TBEPAOIO TeJla
MOMEHT CHIIBI OTHOCHUTENBHO OCH
BpaieHus. [lnedo cubl
CrnosxeHue cuil, IpUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTn
Tena. Y CIIOBUSI pAaBHOBECUS
TBEpAOro Tena. Bunbl paBHOBECUS
Pemenne 3anau

KonrtponbHas pabora no reme
"Innamuka. CTaThKa TBEPIOTO
Tena"

NmMnynbc maTepuanbHON TOYKH,
CUCTEMbI MaTEpUAJIbHBIX TOYEK.
IlenTp Macc cucreMsl
MaTepHaJIbHBIX TOUEK. Teopema o
JBUKEHUH LIEHTPA Macc

Hmnynbc cUilbl U U3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXPAHCHUS
umnyibsca. PeakTrBHOE qBUXKEHNE
MoMeHT umIyJibca MaTepruaIbHON
touku. [Ipencrasienue o
COXPAaHEHNU MOMEHTAa UMITyJIbCa B
LEHTPaJIbHBIX MOJISAX

Pemenne 3agau

PaGora cuiibl Ha MajoM U Ha



37

38

39

40

41

42

43

KOHEYHOM IEPEMEIICHUH.
['paduueckoe npeacTaBiIeHne
paboThI cuibl. MOLTHOCTD CHJIBI
Kunernueckas sueprus. Teopema
00 U3MEHEHUHU KHHETHYECKON
SHEPTUH MATEPUATBHON TOUKU
[ToreHnnanbHBIE U
HEMOTEHINAIbHBIE CUJIBL.
[TorennmansHas sueprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tperbs kKocMuUecKast CKOPOCTb.
CBs13b paOOTHI HEMOTEHIMAIBHBIX
CWJI C U3BMEHEHUEM MEXaHUYECKON
HHEPrUH CUCTEMBI Tel. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU
SHEPruu

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu mis uaeansHon
KUJKOCTU

Kontponbnas pabota no teme
"3aKOHbBI COXpaHEHUs B MEXaHUKe"
Pa3Butue npeacrasiieHuit o
npupojie TemioThl. OCHOBHBIE
nonoxkenuss MKT. uddyzus.
bpoyHOBCKOE IBUKEHME
Crpoenune ra3000pa3HbIX, KUIKUX
Y TBEPJIBIX Tes. XapakTep
JIBUKEHUS U B3aUMOJICHCTBUS
YacTUI BEIECTBA



44

45

46
47

48

49

50

51

52
53

54

55

56
57

Macca u pazmepbl MOJIEKYI
(aromoB). KonnuecTBo BeliecTsa.
[TocTostnnast ABoraapo
Temneparypa. Termiosoe
paBHoBecue. [lkana [{enbcus
Pemenne 3agau

Uneanpuelii raz. 'a3oBble 3aKOHBI
YpaBHenue Menpaeneena-
Knaneiipona. Pemenue 3agau
AOcomoTHas TemnepaTypa. 3akoH
JanproHa

N3omnporeccsl B U1€aIbHOM rase C
MTOCTOSTHHBIM KOJIMYECTBOM
BEILIECTBA

['paduyeckoe mpencraBieHne
M30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3zobapa

OcHoBHoe ypaBHeHue MKT
Pemenue 3amau

CBs13b a0COMIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMHYECKON CUCTEMBI CO
CpeHel KHHETUYECKON AHEepruei
MIOCTYTIATEJIBbHOTO TEMIOBOTO
JBUKEHUS €€ YaCTHI]

O060011IeHNE U CUCTEMATU3AIUS
3HaHuit o reme "OcHoBbl MKT"
KonrponbHas padora no reme
"OcnoBbel MKT"
TepmoanHaMuueckas CUCTEMA.
3ajaHre BHEIIHUX YCJIOBUM JIs



58

59

60

61

62

63

64

T/l cuctemsl. BHemnue u
BHYTPEHHUE MapaMeTphI.
ITapamerps! T/I cuctemsl Kak
CpeJlHuE 3HAYECHUS BEJIUYMH,
OIMCBIBAIOIIUX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKHY.
CamMonpoun3BobHasl penaKcanus
TJ1 cuctemsl K TEMIIOBOMY
PaBHOBECHIO

Monenb naeanbHOro rasa B
TEPMOJUHAMHUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TOW MOAEIN
YpaBHenue Menpeneena-
Knaneiipona u BbIpakeHUeE IS
BHYTPEHHEHN YHEPTrUU
Bripaxkenue aJisi BHyTpeHHEN
DHEPrUM OJHOATOMHOIO
UJEAIBHOIO rasa.
KBasucrarnueckue u
HECTaTUYECKHE MPOIECCHI
OnemeHTapHas paboTa B
TEPMOJAMHAMUKE. Brrunciienne
paboThI 1o rpaduKy mnporecca Ha
pV-nuarpamme

Temnonepenaya kak crnocod
W3MEHEHUS! BHYTPEHHEHN 3HEeprun
T/l cuctemsl 6€3 coBepIICHUS
paboThI

KonBeknys, TemIonpoBoIHOCTS,



65

66

67

68

69

70

71
72

73

74
75

U3ITy4eHHE
KommuecTBO TEMIOTHI.
TennoéMKOCTh Tela. Y IenbHas 1
MOJISIpHAS TETIOEMKOCTH
BeIllecTBa. Y AeIbHas TEIIOTa
CrOpaHMs TOIJIMBA

Pacuér xonmyecTBa TEIOTHI IPU
TerJionepeaaye

[TousiTue 06 agnabaTHOM
npouecce. [lepBblil 3aK0H
TEPMOJIUHAMUKHU

KonuyectBo TemnoTs! u paboTa Kak
Mepbl U3MEHEHHUsI BHYTPEHHEH
sHepruu T]I cuctemsl

Bropoii 3aKk0H TEpMOIMHAMUKHI
JUJIsl PABHOBECHBIX U
HEPABHOBECHBIX MPOIIECCOB.
HeobOpaTtuMocTs IpUpOIHBIX
MPOIIECCOB

[IprHIMIIBI IEUCTBUS TEMIIOBBIX
marmuH. KITT

MaxkcumanibHoe 3Hauenue KITJI.
[Tuxn Kapuo

Pemenune 3amaq

IKOJIOTHYECKHUE ACIIEKTHI
HCITOJIE30BAaHMUS TEIUIOBBIX
nsurareneii. TemioBoe
3arpsi3HEHHE OKPYKaroLIEH Cpeibl
Pemenne 3agau

O0001IeHrEe B CHCTEMATH3AIHS



76

77

78

79
80

81

82

83

84

3HaHUH 110 TeMe "TepmoauHamMuKa.
TennoBbie MaluHbL"
KonTponbHas pabota no teme
"TepmonnHamuka. TerioBsie
MalIuHbl"

[TapooOpa3oBaHue U KOHACHCALIUS.
Ucnapenue n kunenue. Y nenbHas
TEIUIOTa MapooOpa30BaHUS
HacsliieHHbIe U HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH U J1aBJICHUS
HaCBILIEHHOI'O I1apa 0T
TEMIIEPATYPbI, UX HE3ABUCUMOCTD
0T 00bEMa HACBIIIIEHHOTO Tapa.
3aBUCHMOCTb TEMIIEPATYPhl
KUIIEHUS OT JaBJIEHUS B KUAKOCTU
BraxxnocTs Bo3ayxa. AGCoMOTHAS
Y OTHOCHUTEJIbHAs BIAXKHOCTD
Penrenue 3amau

TBépnoe teno. Kpucrammueckue u
amop(HbIe Tena. AHU30TPOIHS
CBOMCTB KPUCTAJUIOB

IInaBieHne u KpUCTAIIN3ALINS.

VY nenpHas TEIoTa IIaBICHUS.
CyOnumarust

Hedbopmaruu TBEpAOTO TETA.
Pactsxenue u cxarue. CaBur.
Mopyns FOnra. [Ipenen ynpyrux
nedopmaruit

TennoBoe paciIMpeHue KUAKOCTEN



85
86
87

88

&9

90

91

92

93

94
95

Y TBEPABIX TeJl. AHTAPMOHU3M
TETUTOBBIX KOJIEOAHUN YaCTHIL
BELIECTBA

[IpeoOpa3zoBanue sHEPTUH B
(da3oBbIX Eepexoaax

YpaBHEHUE TEIIOBOro OajaHca
Pemenne 3agau

IToBepXHOCTHOE HATAKECHUE.
Kanunnsipusie siBnenus. Jlapnenue
10J1 UCKPHUBJIEHHOM MOBEPXHOCTHIO
xkuakoctu. @opmyiia Jlammaca
O00011eHre U CUCTEMAaTU3aIINI
3HaHU# 1o Teme "ArperaTHble
cocTogHud BentecTna. @a3oBLIe
nepexonr"

KonTponbhas pabota mo teme
"ArperaTHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexoan”
Onexrpu3anus Tea u eé
IPOSIBIEHUS. DJIEKTPUUECKUM
3apsia. JIBa BUJA IEKTPUUECKUX
3aps10B. [IpoBoiHUKY,
JUBJIEKTPUKHU U TTOITYIIPOBOIHUKHI
DJIEMEHTapHBIN 3JIEKTPUYECKAN
3apsij. 3aKOH COXpaHEHUs
ANEKTPUUECKOrO 3apsaa
B3anmoneiicTBue 3apsioB.
Toueunsle 3apsanel. 3akoH Kynona
Pemenne 3agau

Onekrpuyeckoe nose. Ero



96

97

98

99

100
101
102

103

104

JENCTBUE HA MIEKTPUUECKUE
3apsbl

Hanpsx€HHOCTB 3JIEKTPUYECKOTO
noJisi. [1po6usiit 3apsia. JIunuun
HaINPsKEHHOCTU DJIEKTPUYECKOTO
noJist. OTHOPOJHOE 3JIEKTPUYECKOE
nosue

[ToTeHmanbHOCTH
ANEKTPOCTATUYECKOTO MOJIS.
Pa3HocTh noTeHManoB u
HaIpsKeHUE

[TorenuumanbHast 3HEprus 3apsaa B
AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuman 3aeKTPOCTaTUYECKOTO
oJIs

CBs13b HANPSKEHHOCTHU OIS U
Pa3HOCTH MOTEHIIUAJIOB JUIs
ANEKTPOCTATUYECKOTO OIS
[TpuHIMTO cynepno3uiun
ANEKTPUUECKUX MOJIEH

Pemenne 3agau

[Tone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsKEHHOU Cepsl
[Tone paBHOMEPHO 3apsiKEHHOTO 10
00Bvémy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEYHOMN
IUIOCKOCTH

IIpoBOgHUKY B
ANEKTPOCTATUYECKOM IT0JIE.
VYcnoBue paBHOBECHS 3apsA0B
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106

107

108

109
110
111
112

113

114

115

116

117
118

JMANeKTpUKY U TTOJIYITPOBOTHUKHI
B AJICKTPOCTATUYECKOM I10JI€
Kounnencarop. D1neKTpoEéMKOCTh
KOHJICHCATOpa. DJIEKTPOEMKOCTh
MJIOCKOTO KOHACHCATOpa
[TapannensHOE coequHEHNE
KOHJIEHCAaTOPOB
[locnenoBarenbHOE COEIMHEHNE
KOHJIEHCAaTOPOB

OHeprus 3apsKEHHOTO
KOHJIEHCaTOopa

Pemenue 3amau

JIBro>keHue 3apsiKeHHOM YacTHUIIbI B
OJTHOPOJIHOM 3JIEKTPHUUYECKOM I10J1€
Pemenne 3agau

O06o0011eHNe U cHCTeMaTH3aIus
3HaHUM N0 TeMe "DIeKTpUIecKoe
nosie"

KonTponbHas pabota no teme
"Onexktpruueckoe mose"

Cwuna Ttoka. [locTosSIHHBIN TOK.
VYcnoBus CynecTBOBaHMS
MTOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa
Ncrounnku Toka. Hanpsoxenue u
O1C

3akoH OMa aJ1s yyacTKa LEIH.
DNIEKTPUYECKOE CONPOTUBIICHUE
3aBUCUMOCTb CONIPOTUBIICHUS
OJIHOPOJIHOTO TTPOBOJIHUKA OT €r0
JUITMHBI U TUIOIIAU TOTIEPEYHOTO



119

120

121

122
123
124

125

126
127

128

129
130
131

132
133
134
135

ceyeHus
VY ienpHOE CONPOTHUBIICHHE
BellecTBa. Pemenue 3amgau
IlocnenoBarenpHOE, MapauiebHOE,
CMEIIaHHOE COCTUHEHNE
MIPOBOJIHUKOB

Pacuér pa3BeTBIEHHBIX
aneKTpuueckux uenei. [Ipasuna
Kupxroda

Pemenue 3amau

Pabora anekTpuueckoro Toka.
3akoH /oy —Jlenna

Pemenue 3amau

MOIIHOCTB 3IEKTPUUECKOr0 TOKA.
TenoBast MOIIHOCTB, BblAEIAEMAst
Ha pPe3UCcTope

Pemenue 3anau

O/1C u BHyTpEHHEE
CONPOTHUBIIEHNE UCTOYHHUKA TOKA
3akod OMa 115 HOJTHOU
(3aMKHYTO¥) 2JIEKTPUYECKOM TETH
Pewenue 3anau

MOIHOCTh UCTOYHHUKA TOKA
KopoTkoe 3aMbikanue
KoHnaencaTop B 1enu mocTOsSHHOTO
TOKa

Pewenne 3anau

Pemenue 3aiay o reme
"TlocTOsTHHBIN 3JIEKTPUYECKUM TOK"
Pemenue 3amau no reme



136

137

138

139

140

141

142

143

144
145

"IToCTOSHHBIN NEKTPUIECKUI TOK'
Pemenue 3amau o reme
"ITocTOSIHHBIN 3NEKTpUYECKUH TOK"
O000111eHrEe U cCUCTEMAaTU3 AU
3HaHMi no TeMe "llocTosAHHBIN
AIEKTPUUYECKUN TOK"

KonrtponbHas pabora no reme
"IToCTOSIHHBIN NEKTPUUIECKUH TOK'

3J'IeI(TpI/IquKa${ IMpOBOAUMOCTD

pa3IMyYHBIX BEIIECTB.
DNEeKTpUUECKUN TOK B METAILIAX.
CBepXIpoBOAUMOCTD
DNeKTpUYECKU TOK B pacTBOpPax U
pacIuiaBax 3JIeKTPOJUTOB. 3aKOHbI
®Dapanes 1A MIEKTPOIn3a
DNEeKTpUUECKUH TOK B razax.
[Tnazma

DJNIEKTPUYECKUI TOK B BaKyyMe.
BakyymHbIe ipu6opbI
DIIEKTPUUYECKHI TOK B
MOJIyTIPOBOTHUKAX
[TomynpoBoIHUKOBBIE TPUOOPEI
DU3NYECKUHN TPAKTUKYM 110 TEME
"N3mepenue cuiibl ToKa U
HAIpsDKEHUs B LIETIH IOCTOSHHOTO
TOKa IPH MOMOILM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢

1 poBoH 1abopaTopueil mo
¢usuke. [Ipumeps! u3MepeHust



(bU3MUECKUX BETMYUH MPH TOMOIIN

KOMIIBIOTEPHBIX JaTYUKOB"

DU3HYECKUN IPAKTUKYM I10 TEME

146 "N3yueHne HepaBHOMEPHOTO

JIBUKEHUSI C LIEIbIO ONIPEAETICHUS

MTHOBEHHOU CKOpOCTH"

DU3NYECKUN TPAKTUKYM 110 TEME

"N3mepenne ycKopeHus npu

MPSAMOJMHEHOM

147 PaBHOYCKOPEHHOM JIBHJKEHUH 110
HAKJIOHHOM IJIOCKOCTH" WJIN
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHHU IPH PaBHOYCKOPEHHOM
IBIOKeHUN"
Pu3NUECKU IPAKTUKYM I10 TEME
"N3MepeHne yCKopeHus

148 CBOOOTHOTO Ta/IeHHS" WITN
"N3ydyeHue nBUKEHUS Tena,
OpOILIEHHOTO0 TOPU30HTAJIBHO"
DuU3NYECKU MPAKTUKYM 110 TEME
"N3yueHne nBUKEHUS Tena Mo
OKPY’KHOCTH C TOCTOSIHHOM 1O

149 MOJTYJIFO CKOPOCTBIO" WIJIH
"UccneqoBaHue 3aBUCUMOCTH
nepuoja oopalieHus: KOHH4eCKOro
MasiTHUKA OT €ro napamerpos"”

150 DuU3NUECKU IPAKTUKYM I10 TEME
"N3mepeHne paBHOAECHCTBYIOLIEH
CHJIBI IIPU ABMKEHUH OpycKa 1o
HAKJIOHHOM miockocTu" uiu



"IIpoBepka runoTe3sl 0
HE3aBUCHMOCTH BPEMEHU
JBIDKEHUS OpycKa 10 HAKJIIOHHOM
IUIOCKOCTH Ha 33JJaHHOE
paccTostHUE OT ero Macchl"”
DU3NYECKU TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTU CUII
YOPYTOCTH, BOSHUKAIOIIUX B

151 MpyXUHE U Pe3UHOBOM 00pa3slie, OT

ux nedopmanuu" wim "Uzyuenue

JBUKEHHS CUCTEMBI Te,

CBSI3aHHBIX HUTHIO, IEPEKUHYTOM

yepe3 JIErkuit 6J0K"

Pu3NUECKU IPAKTUKYM 110 TEME

"U3mepenue korpdurmenta

TPEHMUS 110 BEJIMYMHE YIIJIOBOTO

KOd(pUITUEHTA 3aBUCIMOCTH

152 Frp(N)" unu "UccnenoBanue
JBIDKEHUS OpycKa 10 HAKJIIOHHOM
IUIOCKOCTH € IEPEMEHHBIM
K02 punmeHTomM TpeHus" uiu
"N3yuenne nBWKEHUS rpy3a HA
Bally ¢ TpeHuem"

153 DuU3NYECKU MTPAKTUKYM 110 TEME
"UccnenoBanue yciaoBui
paBHOBecHsI TBEPIOTO Tea,
HMMEIOLIET0 OCh BpalleHus" Win
"KoHcTpynpoBaHue KpOHIITEHHOB
Y pacy€T CUJl yIpyroctu'" wimn
"N3y4yeHne yCTOHYMBOCTU
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155

156

TBEPJOTO TeJIa, UMEIOIIETO
IUIOMIA/(b OTIOPHI"

DU3HYECKUN IPAKTUKYM I10 TEME
"N3mepenne ummyJsibca Tena 1no
TOPMO3HOMY ITyTH" WK
"NU3MepeHne CUibl TSITH, CKOPOCTH
MOJIEIIU IECKTPOMOOHIIS U
MOIIIHOCTH CHJIbI TATU" WX
"CpaBHEHUE NU3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBanue coxpaHeHUs
MMITyJIbCa MPU YIPYTOM
B3auMOJIEUCTBUU'" WU
"M3MepeHne KHHETUUECKON
SHEPTUH Teja M0 TOPMO3HOMY
myTH"

DuU3NUECKUH IPAKTUKYM I10 TEME
"N3y4yeHne n30TepMUYECKOTO
npouecca (peKOMEHI0BaHO
UCTIONIb30BaHUE IUPPOBOI
nabopatopun)" wiu "Uzydyenue
M30XOPHOTO Tporiecca’ uiu
"N3yuenune nzobapHoro nporecca"
nin "[IpoBepka ypaBHeHUs
cocTostHUS "

Pu3HUECKUI IPAKTUKYM T10 TEME
"NU3MepeHue ynenbHoM
TEMJI0EMKOCTH " WU
"UccnenoBanue npouecca
OCTBIBaHMS BELIECTBA" WIH
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"HccnenoBanue aqnabaTHOTO
npouecca" wiu "M3yuenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHAIIEHUS KUIKOCTEH"
Pu3nUeCKU IPAKTUKYM 110 TEME
"N3ydyeHue 3akOHOMEPHOCTEI
WCIIApEHUS KUAKOCTEN" HiIn
"M3MepeHne yneIbHOM TeTIOThI
maByieHus apaa” win "M3ydyenue
CBOICTB HACBIIIEHHBIX TApOB" UIU
"N3mepenne abcomroTHOM
BJIQYKHOCTH BO3/yXa U OLIEHKa
Macchl IapoB B MOMEIIEHUN".
N3mepenue koddduirenta
MOBEPXHOCTHOTO HATSKEHUS
DU3HUECKUN IPAKTUKYM I10 TEME
"HabmtoieHue nmpeBpalieHus
SHEPTUHU 3aPSHKEHHOTO
KOHJIEHCATOpPa B SHEPTHUIO
W3ITy4YCHHs CBETOAMOA" WITH
"N3y4yeHne npoTeKkaHus ToKa B
LIETIH, COJIepkKalIel KOHaeHcaTop"
win "Pacnipenenenue pasHocTH
MOTCHITUAIOB (HAIIPSKEHUS) TIPH
MOCJIEIOBATEIILHOM COCIMHEHUN
KOHJICHCAaTOpOB"

DU3NYECKUN TPAKTUKYM T10 TEME
"UccnenoBanue cMEIaHHOTO
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COEJIMHEHMS PE3UCTOPOB" MU
"N3mepeHue yaenbpHOro
COIPOTHBIIEHUS IPOBOJIHUKOB' WIIN
"HUccnenoBaHue 3aBUCUMOCTHU CHIIBI
TOKa OT HAMPSKEHUS JIJIS JTaMITbl
HaKaJMBaHU"

Pu3nUeCKU IPAKTUKYM 110 TEME
"HaGmronenue anekTponusa’ win
"U3mepenue 3apsna
OJIHOBAJICHTHOTO MOHA" WU
"NccneqoBanue 3aBUCUMOCTH
COTMPOTHUBIICHUS] TEPMOPE3UCTOPA
oT Temreparypsl" unu "Chastue
BOJIbT-AMIIEPHON XapaKTEPUCTUKHU
nuona"

PesepBHbIii ypok. O600mIeHNE U
cHUCTEeMaTH3alus 3HaHUM 10 TeMe
"KunemaTtuka"

PesepHblif ypok. O00011IeHNE U
CHUCTEMaTH3aIUs 3HAHUH 110 TEME
"Tunamuka"

PesepHbIii ypok. O6001ICHHE T
CUCTeMaTH3alMs 3HAaHUM 110 TeMe
"Cratuka TBEpHOro rena"
PezepsHslil ypok. O6001meHue u
cHUCTEMaTu3allus 3HaHUM 110 TeMe
"3aKOHbBI COXpaHEHUs B MEXaHUKe"
PesepHbIif ypok. O60011eHNE
CHUCTEMaTH3allus 3HAaHUM 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

KHHETUYECKON Teopun"

PesepHbIii ypok. O60011eHHE
CcHUCTEeMaTH3aIlus 3HaHUM 110 TeMe
"TepmonnHamuka. TerioBsie
MaIIrHbI"

PesepHbIii ypok. O6001ICHHE T
CUCTEeMaTH3alMs 3HAaHUM 110 TeMe
"ArperatHble COCTOSIHUS BEIIECTBA.
®da3oBsie nepexo "

PesepBHbIii ypok. O600mIeHNE U
CUCTEeMaTH3alus 3HAaHUH 110 TeMe
"DnekTpuueckoe moie"

PesepBHbIii ypok. O600mIIeHNE U
CHUCTEMaTH3aIus 3HAHUH 110 TEME
"ITocTOSIHHBIN 3NEKTpUYECKUH TOK"
PesepHbIii ypok. O60011eHHE H
CHCTEMaTH3aIUs 3HAHUH 110 TEME
"Toku B pa3nuuHbIX cpeaax"

170
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Tema ypoka

B3anMopeiicTBrE TOCTOSITHHBIX MAarHUTOB U
MIPOBOJIHUKOB C TOKOM. MaruuTtHoe mnoJje. [ unoresa
Awmmnepa

Bekrop MaruutHOM nHAYKUMH. [TpuHIUNT
CYNEpIIO3UIIMY MarHUTHBIX NoJel. JINHUY MarHUTHOM
WHIYKIUU

MarauTtHoe 1ose NpoBOAHHUKA ¢ TOKOM. OnbIT Dpcrena
Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb

Pemenne 3anau

[IpumeneHne 3akoHa AmIiepa.
DneKTpOu3MepHUTENbHBIE TPUOOPHI

Cuna Jlopenna, e€ HanpaBjeHUE U MOYJb. J|BUKeHNE
3apsPKEHHOM YacTHIIbl B OJJHOPOJAHOM MAarHUTHOM T0JIE
Pemenue 3amau

Pa6ota cwiet Jlopenna

Pemmenue 3anau

MarnutHoe nose B Bewectse. PeppoMarHeTHKy, napa-
Y JUaMarHeTHUKU

OcHoBHBIE CBOWCTBa (peppomMarHeTukoB. [Ipumenenue
(beppoMarHeTUKOB

Pemenue 3aga4u nmo teme "MarautHoe 1oJjie"

Pemenue 3aga4u nmo teme "MarautHoe 1oJjie"

SIBneHue 3eKTpOMarHuTHON MHAYKIMH. [loTok
BEKTOpPa MarHUTHON MHAYKIUU

OJ1C unnykuuu

KoanuyecTBO 4acoB

Bcero

KonTtpoiibHbIe padoThl
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22
23
24
25
26
27
28

29

30

31

32

33

34
35

3aKkoH s5eKTpoMarHuTHoM unaykuuu dapanes
Buxpesoe anekrpuueckoe none. Toku Pyko

OJIC uHAYKIMH B ABMOKYIIUXCS TIPOBOJHUKAX
Pemenne 3agau

[IpaBuno Jlenna

NunykruBHOCTh. KaTyiika MHIyKTUBHOCTH B LIETIH
IIOCTOSHHOT'O TOKa

SBnenne camonuaykuuu. J/1C caMOUHIYKIIUU
DHeprusi MAarHUTHOTO TOJIST KaTYIIKH C TOKOM.
DJIEKTPOMarHuTHOE ToJIe

Pemenne 3agau

O0001IeHNEe U CUCTeEMAaTU3alis 3HAHHUH 110 TEME
"OnexkrpoauHamuka"

KonTponbhas padota no teme "DnexkTpoauHaMuka"
Komnebarennpuast cucrema. CBoOOAHEBIE KOJIEOAHMUS.
lMapmonnyeckue KoneOaHus

Kunemarnyeckoe 1 [MHAMHAYECKOE OITMCAHUE
KoJIeOaTeIbHBIX JBMKCHUI

DHepreTuyeckoe onvcanue. BeIBoJ AMHAMUYECKOTO
OIMHMCaHUsl TAPMOHHYECKUX KOJICOAHHH U3 HX
SHEPTreTUYECKOr0 U KHHEMATUYECKOTO OMUCaHUS
Ammutyaa u gaza konebaHuit

[lepuon u yactora xonebanuii. [lepros maneix
CBOOOJHBIX KOJCOaHUI MaTeMaTHYECKOr0 MasiTHHKA.
[Teproa cBOOOAHBIX KOIEOAHUI TPY>KHHHOTO
MasTHHKA

3aryxaromue kojaeoanus. BoiHyKIeHHbBIC KOJIeOaHusI.

Pe3onanc
ABTOKOJICOaHUSA
Pemenue 3anau

[ G VR V) S —
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44

45

46
47

48

49

50

51
52

Ypok-koH(pepeHus "MexaHndeckue KoleOaHus B
MY3bIKaJIbHBIX HHCTpyMEHTAaXx"

O060061eHne U cucTeMaTu3alus 3HaHU| 10 TeMe
"Mexanndeckue kojeoaHus"

DOnekTpoMarHuTHbIE Konebanus. KonebarenpHbIit
KOHTYP

®opmyna Tomcona. CBsi3p aMIUIUTY IbI 3aps/ia
KOH/JIEHCATOpa C aMILJIUTYI0M CUJIbI TOKA B
KoJ1e0aTeIbHOM KOHTYpE

3aKOoH COXpaHEHUsI YHEPTUU B UJI€ATTLHOM
KoJ1e0aTeIbHOM KOHTYPE

3aTyxaromue IeKTPOMarHUTHBIE KOJICOaHHUS.
BeIHYyKICHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMS
[Tepemennslit TOk. Pesuctop u KoHAEHCATOP B LIENH
MIEPEMEHHOT0 TOKa

Karyiika MHIyKTUBHOCTHU B LIENHM NEPEMEHHOTO TOKA
3akoH Oma AJi 3JEKTPUIECKOM 1Ienu IEPEMEHHOTO
TOKa

MOomHOCTh MEPEMEHHOTO TOKA. AMILUTUTYTHOE U
JIEHCTBYIOIEE 3HAYEHNE CUITBI TOKA U HATIPSIKEHUS
Pe3oHaHC B ayeKTprUyYECKOM 1enu

Pemenue 3anau

Wneansublif Tpanchopmartop. IlpousBoactso, nepenaya

Y IOTpeOICHHE ICKTPUIECKON SHEPTUN
DKOJIOTUUECKUE PUCKU TIPU MPOU3BOJICTBE
anekTposHeprun. Kynbprypa ucnoab30BaHus
3JIEKTPOIHEPTUH B TIOBCETHEBHOM JKU3HU
Pemrenue 3anau

Pemrenue 3anau

O0001Ienne ¥ CUCTEMATH3aIMs 3HAHUH 10 TEME
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58
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60

61

62
63

64

65

66

67
68

"DNeKTpOMarHuTHbIE KoseOaHus"

Mexanndeckue BOJIHbI. XapaKTepUCTUKH
MEXaHUYECKHUX BOJTH

CBoiicTBa MEXaHUYECKUX BOJIH

3ByK. XapaKTEpUCTUKHU 3ByKa

WudpasByk u ynprpasByk. LllymoBoe 3arps3Henue
OKpY KaroIlen cpesbl

Pemrenue 3anau

DneKTpoMarHuTHble BOJIHBL. M3nyuenue
3JEKTPOMATrHUTHBIX BOJIH

DHeprust 3IEKTPOMarHuTHHIX BOJIH. CBOICTBA
3J€KTPOMATrHUTHBIX BOJIH

[IIkana s3nekTpoMarHUTHHIX BOJIH. [IpuMeHeHune
ANIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIUIIBI paTuOCBS3U U TEICBUICHHUS.
Paguonoxanust. D1eKTpOMarHUTHOE 3arpsi3HEHHE
OKpYKaroIle cpeabl

Kontponbnas padota o teme "Konebanust 1 BOJHBI"
Caer. 3aK0OH NPAMOJIMHEITHOTO PaCpPOCTPAHEHUS CBETA
Pemrenue 3a1ay Ha IpUMEHEHUE 3aKOHA
MPSIMOJIMHEITHOTO pacIpOCTPAHEHHsI CBETa
OTtpaxenue ceta. [lnockoe 3epkaiio. Chepuueckoe
3epKajo

[Ipenomnenue cBeta. AGCONIOTHBIN U OTHOCUTEIbHBIN
rokasaresnb npenomienus. [lonHoe BHyTpeHHEee
oTpaxkeHue. [IpenenbHblii yrod MOJIHOTO BHYTPEHHETO
OTpaKEHUS

Pemrenue 3a1au Ha IpUMEHEHUE 3aKOHOB OTPAXKEHUS U
MIPEJIOMJIEHUS CBETA

Xop nydeit B mpusme. Jucnepcus ceeta. CIOXKHBIN
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78
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82
83
84
85

86
87

88

cocraB Oenoro ceera. L{Ber
JInn3bel. @OKyCHOE PaCCTOSIHUE U ONITUYECKAst CHIIA
JVH3BI

HOCTpOGHI/Ie I/1306pa)KCHI/II71 B JIMH3aX U UX CUCTCMax.

YBenuueHue JTuH3bI

Pemenwne 3a1a4 Ha MOCTPOCHUE N300PAKECHHUIA,
MOJIyYa€MBbIX C TOMOILBIO JINH3

['na3 xak ontuyeckas cucrema

Pemrenue 3anau. [lpenens npuMeHUMOCTH
r€OMETPUYECKON ONTUKH

CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS
Jucnepcus cBera

WNnuTepdepenmus creta

KorepenTHsie HCTOUHUKHU. Y CIOBUS HAOIIOACHUS
MaKCUMYMOB 1 MUHUMYMOB

Pemenue 3anau

[Ipumenenue nunTepdepeHn

Hudpaxius cBera

JudpakiuonHas pemeTka. Y coBre HaOM0AeHUs
[JIABHBIX MAaKCUMYMOB

Pewenue 3anau

ITonepeunocth cBeTOBBIX BOIH. [lomsipuzanms ceera
Pemrenue 3anau

CBeTOBBIE ABJICHUS B IPUPOJIC

O06o0061eHre 1 cucTeMaTH3aIus 3HaHUH TI0 TeEMe
"OnTuka"

Kontposnbnas padota no teme «OnTuka»
['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.
3aKOHBI AJECKTPOIUHAMHUKHN W TIPUHITUTI
OTHOCUTEIBHOCTH

[ VI G w—
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90

91
92
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94
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96

97

98

99
100

101

102
103

104

105
106

107

108

[loctynatel ciennanbHON TEOPUH OTHOCUTEIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAI.
[IpeobpazoBanus JlopeHma. Y cioBrue NpUIUHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIeHNE
BPEMEHH U COKpAILIEHUE JITTUHBI

DHeprus ¥ UMIYJIbC PEISTUBUCTCKON YaCTHIIbI

CBs13b Macchl ¢ SHEPTrUEH U UMITYJIbCOM
PENATUBUCTCKON YaCTUIbl. DHEPTUS ITOKOS
PaBHOBeCHOE TEIIOBOE U3IIyYEHHE

3akoH cMmerieHus Buna

I'nnoresa M. Ilinanka o kBanTax. @OTOHBI

OHeprust ¥ UMITyJIbC (OTOHA

®otorddext. OnbiTel A. I'. CroneToBa. 3aKOHbBI
¢dorospdexra

VYpaBuenue Diinmreitna i porodddexra. "Kpacnas
rpannna” Gortorddexra

Hasnenue ceera. OneiTel [1. H. JIeGenena

BonHoBBIE CBOICTBA YaCTHUIL

Bousnsl ne bpoiind. [[nuna BosHbl 1e bpoiins u
pa3mepsl 001aCTH JIOKATM3AIUH IBMOKYIIEHCS YaCTULIBI
KopmyckynsipHO-BOJITHOBOM Ayanu3m

Judpakiys 3J€KTPOHOB Ha KpUCTaJIIaxX

Crneuuguka n3mepenuii B Mukpomupe. COOTHOIIEHUS
HeonpenenéuHocTei [ elizendepra

Pemenue rpaduueckux 3agau

Pemenue pacu€rHbix 3a1a4

Konrponsnas padora no remam: "OcHoBbl CTO",
"KopnyckyinsipHO-BOJTHOBOM ayanu3m"

OnbITHI 110 UCCIEAOBAHNIO CTPOEHUS aTOMA.
[TnanerapHas moxens atroma Pezepdopaa

[ VI G —
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115

116
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IToctynatel bopa

Bunel ciektpoB. CriekTp ypoBHEH 3HEPTUU aTOMa
BOZIOPOAA

CHoHTaHHOE U BBIHYKJICHHOE U3IyYEHHUE CBETA
Jlazep

Hyxnonnas monens siapa Ieiizen6epra-lBaneHko.
3apsa U MaccoBOe 4Mcio Aapa. M3oTomsl.
PannoakTuBHOCTH

3aKoH pasMoaKTUBHOIO pacnaaa. CBolicTBa
MOHU3HPYIOLIETO U3lIy4eHus. BinusHue
PaIMOAKTUBHOCTY Ha KMBBIE OPraHU3Mbl. Jlo3umerpus
OHeprus CBA3M HyKJIOHOB B siApe. SIepHbIC CUIIBL.
HedexT maccnl sapa. SnepHsie peakuun. SnepHbie
peaxTopsl. [Ipobiemsl yIpaBasieMoro TepMosIEpHOTO
CHHTE3a. DKOJOTHYECKHE aCTIEKThl PA3BUTHUS SAECPHOM
SHEPreTUKU

MeTopl pETUCTPALY U UCCIIENOBAHNS 3JIEMEHTAPHBIX
yactull. OyH1aMeHTalbHbIE B3aUMOICUCTBUSA.
bapuonsl, me30HbI 1 enToHEL. [Ipencrasienue o
CrangaprtHoil Moaenu. KBapk-TiatooHHast MOZEIb
aZpOHOB

®usuka 3a npeneinamu CtangaptHoit mogenu. Témuas
MaTepus 1 TéMHasi YHeprusi. EnuacTBO prznueckoit
KapTUHBI MUpA

DTarnbl pa3BUTUS aCTPOHOMUHU. 3HAYEHUE aCTPOHOMUH
[TpuMeHNMOCTb 3aKOHOB (PU3HUKH [ OOBSICHEHUS
MPUPOBI KOCMUYECKUX 00BEKTOB. MeToab!
ACTPOHOMUYECKUX UCCIIEAOBAHUMI

CoBpeMEHHBIE ONITUYECKHUE TEJIECKOTIBI,
panuoTeNnecKonbl, BHEaTMOC(hepHast aCTPOHOMUS
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125

126

127

128
129

130

131

132

133

Bun 3Bé3aHoro Heba. Co3Be3aus, spKue 3BE3/bI,
IJIAHETHI, UX BUIUMOE JIBHIKCHHE

Conneunas cucrema. Connue. CoHeUHast akKTUBHOCTb.
Hctounuk sHeprum CoJiHIIa U 3BE31T

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKU. JlnarpamMmma
"CHeKTpagbHbIN KJIaCC — CBETUMOCTD"

3Be3/1bI TJIaBHOM MOCIIEI0BATEIBHOCTH

Buytpennee ctpoenue 38371, CoBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOKICHUHN U SBOJIIOIIUU
ConHua u 3B€3/1. DTanbl )KU3HU 3BE3]

Muneunsiii [1yTe — Hama 'anaktuka. Tunsl raakTuk.
UEpHbIe ABIPHI B sIPax TaaKTHK

Bcenennas. Pacumpenue Beenennoit. 3akon Xa60:ma.
Teopust bosbmoro B3peiBa. PEeMKTOBOE U3TyUEHHE
MacmrabHas cTpykrypa Beenennoit. Meraranaktruka
Hepeménnsie npobieMbl acTpOHOMUHT

®duznueckuil npaktukyM no teme "HcecnenoBanue
MAarHUTHOTO TIOJISI IOCTOSTHHBIX MarHUTOB" WJTH
"UccnenoBanue cBOWCTB (heppOMarHeTUKOB' HITH
"HccnenoBanne IeHCTBUS MOCTOSTHHOTO MarHuTa Ha
pamKy ¢ TOKoM"

du3NYEeCKUil TPakTUKYM 10 TeMe "M3MepeHne cuiibl
Awmmnepa" win "M3ydyeHue 3aBUCUMOCTH CUJTBI AMIiepa
oT cuiibl ToKa" min "OnpeneneHre MarHUTHOM
WHYKIIMY Ha OCHOBE U3MEPEHUS CUJIbl AMriepa"
®dusnueckuil npaktukyM no teme "HcecnenoBanue
SIBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIMH" WU
"OnpeneneHre HHAYKIIMA BUXPEBOTO MAarHUTHOTO
nosst"

Oduznueckuil npaktukyM no teme "HccnenoBanue



134

135

136

137

138

139

140

141

142

siBiieHUs1 camouHaykimu'" win "COopka Moaenu
3JIEKTPOMAarHUTHOTO reHepaTopa”

®duznueckuil npakTukyM mno teme "M3mepenue
nepuoja cBOOOTHBIX KOJIEOaHUHM HUTSHOTO U
MPYXUHHOTO MasiTHUKOB"

®dusnuecknit mpakTukyM 1o Teme "IIpeodpazoBanue
SHEPIruu B MPYKUHHOM MasiTHUKE"

®dusnueckuil npaktukyM no teme "HcecnenoBanue
MEPEMEHHOT0 TOKa Yepe3 Mocie10BaTeIbHO
COEIMHEHHBIE KOH/IEHCATOP, KAaTYLIKy W pE3UCTOp" WU
"HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETH
[IEPEMEHHOT0 TOKa"

®dusnueckuil npakTukyM no teme "Msyuenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

duznueckuil npaktukym 1o teme "M3mepenue
rnokasareJisi npesiomiieHus crekia" uiu "[lonydenue
1300paXkeHHs B CUCTEME U3 TUIOCKOTO 3epKaa 1
JIUH3b!"

®dusuyeckuil mpakTukyM no teme "MccinenoBanue
3aBUCUMOCTH (DOKYCHOTO paccTOsIHUS OT BellecTBa (Ha
npuMepe Xuakux aun3)" win "U3mepenue hokycHOTo
pPacCTOSIHUS PACCEUBAIOIINX JINH3"

dusnueckuii npakTukyM mno teme "Habmonenue
TQpakiuy, HTEpPEpEHINH 1 TOISIpU3aIiy cBeTa"
duznueckuil npakTukyM o teme "OnpeneneHue
UMIIyJ1bCa ¥ SHEPTHH PEIATUBUCTCKUX YacTuUll (110
¢doTorpadusM TPeKOB 3apsXKEHHBIX YaCTHUI] B
MarHuTHOM ToJe)"

duznyecKkuil mpakTukyM 1o teme "M3mepenue
nocrosiHHOM [1naHka Ha OCHOBE HCCIEI0BAaHUS
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dotorddexra" mwnu "UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETONO/ OT HaIpsKeHUs"
®uznueckuil npaktukyM no teme "HcecnenoBanue
CIIEKTpa pa3pe’keHHOr0 aTOMapHOT0 BOJIOPOa U
M3MEepeHHe MMOCTOSTHHOM Pumbepra"

®dusuyeckuil mpakTukyM no teme "MccinenoBanue
PaIMoOaKTUBHOTO (POHA C UCTIOJIB30BAHUEM J03UMETpa"
win "M3ydeHne noriomieHus 0eTa-4yacTHIl
anroMuHueM"

dusnueckuii mpakTukym no reme "Habmogenus
3BE3/IHOr0 HEOa HEBOOPYKEHHBIM TIJ1a30M C
WCII0JIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUHN IS
oTpeieNIeHUs TOJI0XKEHHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be311st CeBEpHOTO
noJymapus u sipkue 38€3ab1" win "Habmonenus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIUIEHUI"

O06o0mmenue u cuctemaTusanus 3HaHui. Ponb Gpuszuku
U aCTPOHOMHUH B IKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHON U TUYECKOH chepax nesiTeIbHOCTH
YyeJioBeKa

O060061eHne u cucreMaTu3aius 3HaHui. Ponbs 1 Mmecto
(M3HUKHN 1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOMN
KapTUHE MHpa

O06o061enne u cuctemMatu3anys 3HaHui. Ponb
¢busnueckoit Teopun B HopMUpOBaHUH MTPEICTABICHUN
0 (hm3KMYECKOil KapTUHE MUPA, MECTO (HPU3UIECKOI
KapTUHBI MUPA B 00IIEM PSITy COBPEMECHHBIX
€CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O MPUPOJIE
O0001IeHre ¥ cucTeEMaTH3alUs 3HaHUH 10 TEME



"KunemaTtuka"

150 O0001IeHre B cUCTEMAaTH3alis 3HAHUM 110 TEME
"KunemaTtuka"
O00011eHrEe ¥ CUCTEMATH3alMs 3HAHUH 110 TEME
"lnHamuka"
O00011eHrEe ¥ CUCTEMATH3AIM 3HAHUH 110 TEME
"Craruka TBEepi0ro Tena”
O0o001IeHNE U CHCTEMATH3allMs 3HAHUH 10 TEME
"3aKOHBI COXpAHEHUS B MEXaHUKe"

O0001IeHNE U cUCTEMATH3AIU 3HAHUI 110 TEME

151
152
153

154
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON TeopuH"

O000111eHrEe ¥ CUCTEMATH3aIMs 3HAHUH 110 TEME

"TepmonnHamuka. TennoBble MalIUHbL"

O00011eHE ¥ CUCTEMATH3AIM 3HAHUH 110 TEME
156 "ArperaTHble COCTOSIHUS BellecTBa. Da3oBbie

nepexonl"

O0001IeHrEe ¥ CUCTEMATH3aIMs 3HAHUH 10 TEME

155

157 n "
DIIeKTpUYECKOE T0JIe

158 O06001eHue B cucTeMaTH3aIus 3HAHUH 110 TEME
"[TocTOSTHHBIN 3IEKTPUYECKANA TOK"

159 O06006I11IeHNE U cHUcTeMaTH3alus 3HaHui o teme "Toku
B Pa3JIMUHBIX cpenax”
O00011IeHrEe ¥ CUCTEMATH3aIMs 3HAHUH 110 TEME
"MaruurtHoe moJje"

PesepBHbIil ypok. O000IIEHHE U CUCTeMAaTH3aIINS

160

161

3HaHUI Mo TeMe "DIeKTpOMarHuTHast HHAYKIus'"

162 PesepBHbIil ypok. O6001IeHHE U CHCTeMaTH3aUs

3HAHUM 110 TeMe "Mexaunueckue Kojeoanus"

163 PesepBHbIil ypok. O60011€HNE U CUCTEMAaTH3alNs
3HaHUH 10 TeMe "DIeKTpOMarHuTHbIC KojieOaHus"



164

165

166

167

168

169

170

PesepBHbIil ypok. O000IIEHNE U CUCTeMAaTH3aIINS
3HaHUH 10 TeMe "MexaHuYecKre U 3JIEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O000IICHNE U CHCTEMAaTH3AINS
3HaHui mo teme "OnTuka"

PesepBHblil ypok. O6001IeHNE U CHCTeMAaTH3alUs
3"HaHuil no treme "OcHoel CTO"

PesepBHbIil ypok. O000IIeHHE U CUCTeMATHU3aIINS
3HaHui 1o TeMe "KopmycKyJispHO-BOJIHOBOM Ayanu3m"
PesepBHbIil ypok. O6001IeHHE U CHCTeMaTH3alUs
3HaHuil no treme "®uzuka aroma"

PesepBHbIil ypok. O6001ICHNE U CHCTEMAaTH3AINS
3HaHM 1o TeMe "du3nKa aTOMHOTO s/ipa 1
3JIEMEHTAPHBIX YaCTHIL"

PesepBHbIil ypok. O6001ICHNE U CHCTeMAaTH3aINs
3HaHUi 1o Teme "DaeMeHTsl acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170



YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» dusuka, 10 kinace/ KacosinoB B.A., O011ecTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY»; AkimonepHoe o01ecTBo «31aTenbcTBO

«HpOCBeHIeHI/Ie»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
®uzuka. 10 knace. YriyOneHHbI ypoBeHb. MeToinueckoe nocooue.
Bnacosa U. I'., KacesHoB B. A

®duzuka. YrinyoaeHnHbiit ypoeHsb. 10 kitacc. KoHTposibHBIE pabOThI

KacestHoB B.A., Mometiko JI.II1., Patouns E.D

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmuoreka [{OK, fxnacc, PemyEl'9-dbu3zuka






