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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3uKke Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOH o0Opa3oBaTenbHON mnporpammsel, npexactraBieHHbix B @I'OC COO, a
Takxke ¢ yu€rom denepanbHoil paboueil nporpammbl Bociutanus u Konuenmuu
npenoaaBanus yueoHoro npeameta «dusmka» B 00pa3oBaTeIbHBIX OpraHU3AIUIX
Poccuiickoit ~ ®denepanuu,  peaNu3yOIMUX  OCHOBHbIE  00pa3oBaTEIbHbIE
MIPOTPAMMBI.

[Iporpamma o uszuke onpesenser o0s3aTeIbHOE MPEIMETHOE COJIepKaHHe,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIHbHOCTh U3YYCHUS TEM U Pa3/IeiioB
y4e0HOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKH y4eOHOTO TPOIecca, BO3PACTHBIX OCOOEHHOCTEH  OO0yYaromuXCsl.
[Iporpamma mo ¢uszuke naét MpejcTaBiIeHUE O ILENSIX, COAEp)KaHUU, OOIen
CTpaTernd OOYy4YeHHs, BOCIHMTAaHUS W Pa3BUTHS OOYYAIOUIUXCA CpPEACTBAMH
yuyebHoro npeameta «dDuznka» Ha yriayOJIEHHOM YPOBHE.

Nzyuyenue kxypca (QU3MKHU YIIIyOJIEHHOTO YpPOBHS IO3BOJISIET PEaTu30BaTh
3a/1la4yu MPO(ECCUOHATILHON OPUEHTAIIMM, HAPABICEHO HA CO3/IaHUE YCJIOBUH IS
NPOSIBIICHUSI CBOMX HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
oOy4Yarommmcsi, KOTOpblE HEOOXOAMMBI i1 MPOJOJKEHHs OO0pa3oBaHUs B
opraHu3anusx mpodecCHOHATHFHOTO O00pa30BaHUS MO PA3IUYHBIM  (UZHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIUATIBLHOCTSIM.

B mporpamme mo ¢u3HKe ONpeAensioTCs IIaHUpPyeMble pe3yJbTaThl
OCBOEHUS Kypca (DU3UKHU Ha YPOBHE CPEJIHETO 00Iero 00pa3oBaHus: TUYHOCTHEIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yriyonéHHoMm  ypoBHe). Haydno-
METO/IOJIOTHYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBaHM K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yjibTaTaM OOYYaroIIMXCs, OCBOUBIIUX
nporpaMmy 1o (U3MKE Ha YpOBHE CpeIHero ooOmero oOpa3oBaHUs Ha
yriayO0inEHHOM YPOBHE, SIBIISIETCS] CHCTEMHO-IEATEIbHOCTHBIN TTOIXO/.

[Iporpamma 1o gu3rke BKIIOYALT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca (GU3MKKM Ha yriayOnéHHOM
YpOBHE, B TOM YHCJI€ MMPEAMETHBIE PE3yIbTaThI 110 To1aM 00YUEHHUS;

cozepkanue yueOHoro npeamera «Ousmkay 1no rogam 00y4eHuUs.

[Iporpamma 1o @Qu3uMke uMeeT NPUMEPHBIN XapakTep M MOXKET ObITh
UCTIONIb30BaHa YUYUTEISIMHU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX PabOYHX Iporpamm.

[TporpaMma mo gu3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTEICH U
MPEIOCTABISAECT BO3MOXKHOCTH JUIsl pealu3allid Pa3IudHbIX METOJUYECKUX
MOJXO0/J0B K MpernojaBaHui0 (U3MKKA Ha YrIIyOJIEHHOM YpOBHE MpHU YCIOBHUH
COXpaHEHHs 00s3aTeTbHON YacTH COJIePIKaHus Kypca.



du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauyecTBe y4eOHOTO MpelIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHUM 00 okpy:karomem mupe. [lIkonbHbINH Kype PU3NKK — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAY4YHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHHM, H3yYaeMbIX XUMHCH, OHOJIOTHEH,
dbusmdeckoir reorpadueld W acTpoHoMHei. lcronb3oBaHWE U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpeNeNnusio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cQepe DSHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MATE€pUaJOB C 3aJlaHHBIMU CBOWcCTBaMH. M3ydenue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 00yyarolierocs, B (pOpMUpPOBaHUE YMEHUI MPUMEHSITh HAy4YHBIH
METO/1 MIO3HAHMSI IPY BBIIIOJIHEHUH UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3HKH Ha YPOBHE CPEIHET0 OOIIEro 00pa30BaHMs MOJIOKEH
psI UAeH, KOTOPbIE MOKHO PaCCMaTpPUBaTh KaK MPUHIHUIIBI €0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PM3UKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuall Kypca (U3UKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Beagymum B Kypce sBIsgeTcs
(GopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILECTBE U
IoJIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAnoiaraeT HMCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMANa (PU3UUECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3ukn Cc pa3BUTMEM OOIIECTBA, a TAaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU 1 SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yrnmyOaéHHOTO ypOBHS
MPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMUYECKHUX M TEXHOJOTHUYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEACTBOM BBEICHUS DIIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM  COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTUH, a TaKKe OOCYKICHHS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€30M1acHOCTH.

OcBoeHue cojiepkaHusl TPOrpaMMbl TI0 (PU3HKE AOJKHO OBITH TOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns ¢usuku peanusanus 3TUx
IPUHLIKIIOB 0a3upyeTcsl Ha UCIIOJIb30BAHUU CAMOCTOATEIBHOIO 3KCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIOIEro (Qakropa yueOHoro mpouecca. s yriayOiaéHHOTro
YPOBHS — O3TO CHUCTEMA CAMOCTOSTENBHOTO YUYEHMYECKOTO JKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YUYCHHYECKHWE ONBITHI NPU HM3YyUYEHUU HOBOTO
MaTtepuaia, 1abopaTopHbie padOThl U pabOThl pakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanu3anuu (PU3MYECKOro NpakTUKymMa. B mepBoM ciyyae
MPaKTUKyM npoBoauTcs aubo B koHue 10 m 11 knaccos, 1100 mociie mepBoro u
BTOPOTO TIONYTOAWN B KaXIOM M3 OTUX KIaccoB. Bropoit cmocod — 3T0
UHTErpanus paboT NpaKTUKyMa B CHCTEMY JIabOpaTOpHBIX pabOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa MTOHHUMAETCSI CAMOCTOSITENIbHOE HCCIEOBAaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHIa 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme 1mo @u3uMke cuUcTeMa YYEHHYECKOTO HSKCIEPUMEHTAa,
7a00paTOpHBIX pabOT W MpakTUKyMa TpPECTaBICHAa €IWHBIM MepedHeM. Bwioop
TEMATUKU JI1 STUX BHUAOB YUYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOIO MpoIecca UCX0I U3 0COOEHHOCTEN MOYypPOUHOTO
IUTAaHUPOBAaHUST W OCHalleHus: kabuHeta Qusuku. [Ipum sTom obecmneunBaercs
OBIIAJICHHE OOYYAIOIIMMHUCS YMEHUSMU TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHs], MCCIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYMH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PAacUYE€THBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM 1711 pacu€THBIX 33734 MPUOPUTETOM SIBIISIFOTCS 3a/a4d C SIBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3MYECKON MOJEIbIO, MO3BOJISIOLINE MPUMEHSTh
U3y4YEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, Tak |
MHTErpUpysl MPUMEHEHUE 3HAHUM U3 pa3HbIX pasnenoB. /[ kauecTBEHHBIX 3a7a4
IPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/TpEeCKa3aHue TPOTCKAHUS
(u3MYECKUX SBJICHUN W MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyrolue BbIOOpa
buznyecKoil MOAENH AJIsl CUTYallul PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIEeUeHHI0 y4eOHOro mporecca Kypc (pu3uku yriyOonEéHHOTO
YPOBHSI Ha YPOBHE CpeAHEro o01Iero o0pa3oBaHus JAOIKEH U3ydaThCsl B YCIOBUSIX
npeaMeTHoro kaOuHera. B kaOuHeTe QU3MKK [TOJDKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYyJOBaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IMpOTpaMMe IO
bu3NKe YYEHUYECKUX OIBITOB, JAOOPATOPHBIX padOT M paboT NpaKTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCTpallMoHHOE  000pyJoBaHHE (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIICIOBAHMUSI  M3yYaeMbIX SBICHHH W  MPOLECCOB, OMIHUPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHH.

JlabopaTopHoe 000OpynOBaHHME MJIS YUYEHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUIEKTOB M OOECIIeUMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO 00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX MU ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUH.

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

dbopMHpoBaHHE UWHTEpeca M CTPEeMJICHUS OOyYaromMXcd K HayYHOMY
WU3YYCHUIO TIPUPOJBI, pa3BUTHE WX HHTCIUICKTYaJIbHBIX W  TBOPYECKUX
COCOOHOCTE;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HAaHUA M (DOpMUpPOBaHHE
MCCJIeI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KAaK pe3yjIbTaTa M3Y4YEHHUsS OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DHU3HKU;

dhopMupoBaHUE YMEHUI OOBSCHSTH SBICHUS C UCIIOIb30BAaHUEM (PHU3UIECKUX
3HAHWM U Hay4YHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poM (DU3WUKH JUIS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npoecCUOHaNbHON AESITENbHOCTH, CBS3aHHBIX C (PU3MKOW, MOATOTOBKAa K
TanbHEHIIeMy 00YUSHHUIO B 3TOM HalpaBIICHUH.

JlocTmkeHne ATUX Telield 00ecTeunBaeTCsl peluieHueM CIISAYIOMnX 3a1ad B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

MpPUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHWUKY,  MOJEKYIIpHYI  (H3uKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HUKY W SJIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUCCKUE 3HAHUS I O0BICHEHUS
bu3nUecKux SIBICHUN B MPUPOJE U IS NPUHATHUS TPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHHS pPa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
bu3nYecKoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIBHOE CO3JIaHHE
bu3nueckoil MOJENH, aaeKBaTHOW YCJIOBHSM 3aJadd, B TOM 4YHUCIE 3ajad
WHXCHEPHOT'O XapaKTepa,

MOHUMaHue (U3NYECKMX OCHOB W TPHUHIIAIIOB JACHCTBUS TEXHHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOUTYIO CPEY;

OBJIaJICHHE METOJaMU CaMOCTOSITEIbBHOIO TUIAHUPOBAHUS W TPOBEJCHUS
GU3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HHTEPHpEeTanuu  WHGOPMAIIHIH,
OTIPEJICIICHHS TOCTOBEPHOCTH TTOJTYICHHOTO Pe3yIhbTaTa,;

CO3/IaHUE YCJIOBUM IJI1 PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOU JIEATEITbHOCTH;



pa3BuUTHE HHTEpeca K chepam mpodeccnoHaTbHON AeSITeTbHOCTH, CBI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusimu OI'OC COO yriayOn€HHBIA YypPOBEHb
u3ydeHus yueOHoro mpeamera «®DusWkay Ha YpOBHE CPEAHETO OOIIEeTo
oOpa3oBaHMsI BBIOMpaeTcss OOYYaAIOUUMUCS, IUIAHUPYIOUIUMH TPOJIOJIKEHHUE
o0pa30BaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypOBEHb) HA YPOBHE CPEAHETO OOILIETO
oOpazoBanus orBoautcs 306 yacoB: B 10 kitacce — 136 yacoB (4 yaca B He/iel0), B
11 xmacce — 170 gacoB (5 4acoB B HEJEIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMEpeyeHb JIaO0OpaTOPHBIX M
NPAaKTHUYECKUX pabOT SBIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEJCHUS JIa0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4nblili MeTOA O3HAHUS NIPUPOABI.

®dusuka — pyHIaMeHTallbHAs HayKa o mpupoje. Hayuynsiit MeToq mo3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NUECKUX SBJICHUI.

DKCIIEpUMEHT U TEOpUsl B Mpolecce NMo3HaHUs npupoasl. HabmroneHue u
HKCIIEPUMEHT B (PU3UKE.

Crioco6bl  m3MepeHus: (U3NYECKUX BEIUYUH (aHAJIOrOBbIE U IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHMH  (U3MYECKUX  BEIMYMH  (a0CONOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA U MPOIECCOB (MaTepuaibHas TOUKa,
aOCOJIIOTHO TBEPHOE TENo, HJealbHas >KUIKOCTb, WJCAIbHBIM Ta3, TOUYEUHBIN
3apsn). ['unoresza. @uznueckuil 3aK0H, FpaHULIbI €ro MpuMeHUMocTH. Pusznueckas
TEOpHs.

Ponp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAaKTUYECKOU EATEIbHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomol, npaKmuKym.

W3mepeHne cuiibl TOKa M HAOpsDKEHUS B LEMU IOCTOSIHHOTO TOKa MpH
MOMOILM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1M(ppoBoi aboparopueit mo duszuke. [Ipumepsl u3mMepeHus
(u3MYECKUX BETMYMH IIPU MIOMOIIM KOMIIBIOTEPHBIX JaTUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBHkeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOIO JIBH)KECHMSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1Ja4ll MEXAHHUKHU.

Panuyc-BekTop MarepuagbHOM TOYKH, €ro IMPOEKUWH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemenienne, CKOpoCcTh (CpeaHssi CKOpPOCTb, MTHOBEHHas CKOPOCTh) U
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBbI KOOpPJHHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MATEPUATIBHON TOYKH OT BPEMEHU U UX
rpaduxu.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOAHOrO mMajeHus. J[BukeHue Tena,
OpOILLIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpJMHAT, CKOPOCTU H
YCKOpPEHUsI MaTepuaibHON TOUKU OT BPEMEHU U UX TpapuKu.



KpuBonunentHoe  nBmkeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>XKHOCTH. YTJIOBasi M JMHEHHasi ckopocTh. I[lepmon m dacrora oOpaiieHws.
[lenTpocTpeMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TMOJHOE
YCKOPEHUE MaTEPUATIbHON TOUKHU.

TexHuyeckne yCTpPOMCTBA W TEXHOJOTHMYECKUE IIPOLIECCHI: CIHAOMETP,
JIBI)KCHUE CHApsOB, LEMHbIC, MIECTEPEHYAThIE U PEMEHHBIE [Eepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBH>KCHUSL.

CnocoObI HcclIeT0BaHUS ABUKEHUH.

Nnnroctpanus mpeiebHOro Nepexo/ia U u3MEPEeHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenue ABWKEeHHS Tejaa, OPOIIEHHOrO TOJA YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hamnpapienue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUN, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJia B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKym.

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO OMPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne ycKopeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH NYTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM
JIBH>KCHUH.

N3mepeHnne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBAHO
HCIIOJIb30BaHNe UG POBOM 1a0OPATOPUH).

W3yuenue nBWKEHHS Tena, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOM MPOMOPIUOHATBHON 3aBUCUMOCTH MEXIY JallbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydeHne JIBHKEHHUS Tella MO OKPYKHOCTHM C MOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TMEpUOJa OOpalieHuss KOHHMYECKOTO MasTHHKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



IlepBeiii 3akoH HproroHa. HMuepumanbHble cuctemsl orcuéra. [lpuHimn
oTHocuTenbHOCTH ['anmunes. HeumHeprmanbHbie cUCTeMBbl OTCcuéTa (OmpeereHue,
MPUMEDHI).

Macca tena. Cuna. [IpuHiun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 1151 MatepranbHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHUS. OKBUBAJICHTHOCTh T'PaBUTAMOHHON W
WHEPTHOM MAaCCBI.

Cuna tspxkecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO TMaJeHHUs] OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckord IMUPOTHL. J[BIKeHHE
HEOECHBIX TeJ U UX CIMYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cwina ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmxkymerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TPEHHSI CKOJBXKEHUS M CUjla TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Tejla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHS.

Hasnenue. I'uapocrarnueckoe napienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOIECCHI: IMOJUIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmronenune qBUKEHUS TNl B MHEPITUAIBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCY€Ta.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WJIH IIAPOB PA3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CUI C
ITPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEI.

N3mepenne macc mo B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI P JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TrHUIMOTE3bI O HE3aBHCHUMOCTH BpPEMEHU ABWKEHHUS Opycka TIo
HAKJIOHHOU IJTOCKOCTH HAa 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HHKAIOIIMX B IMPYKUHE U
PE3MHOBOM 00pasIie, OT uX AehOpMAaIIHH.

W3yueHnne MBWIKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HHUTHIO, IEPCKUHYTOH depes
JIETKUH OJIOK.

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

HccnenoBanue NBHKEHUSI OpycKa MO HAKJIOHHOM IUIOCKOCTH € NEPEMEHHBIM
KO3 () PUIIMEHTOM TPEHUSI.

W3ydeHne nBUKEHUS Ipy3a Ha BAJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTymarenbHOe W BpalllaTelIbHOE JABUIYKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCH BpameHus. llnedo cuisbl
CrnoxeHue cuil, NPUI0KEHHBIX K TBEPAOMY Telly. LIeHTp TskecTu Tena.

VYcnoBust paBHOBeCHs TBEPAOTO TeENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIA KpaH, peIETYaThIe KOHCTPYKIIUH.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACYET CHII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENIA, UMEIOIIETO IUIOIIAb ONIOPBI.

Tema 4. 3axkonvl coxpanenus @ mexaHuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTepUAJIbHBIX TOYEK. LleHTp mMace
CUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBHKEHUH LIEHTPa Macc.

WMmysibc CHIIBI M1 N3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTnBHOE IBM)KECHHUE.

MoMeHT ummynbca MaTepHabHOW TOYKM. lIpencraBimeHne o coXpaHEHHH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJIAX.

PabGota cuipl Ha ManoM M Ha KOHEYHOM ImepemenieHuu. [padudeckoe
npeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »Heprusi MaTepHalbHOW TOUYKH. Teopema 00 H3MEHEHHUH
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOYKH.



[loreHuuanbHple WM HENOTEHLUMaNbHbIE Cwibl. [loTeHUManbHass »HeEprus.
[ToTeHmmanbHas sHeprust yrnpyro neGopMupoBaHHOW NpyxkuHbl. [loTeHmanbHas
DHEPIUs Tela B OJHOPOJHOM TIpaBUTAUMOHHOM Imone. [loTeHnumanbHas sHeprus
Teja B IPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO IIapa (BHYTpU M BHE miapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMAYECKask CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYECKOU
DHEPIUMU CUCTEMBI TEN. 3aKOH COXPAHECHHS] MEXaHUYECKOU dSHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum Ui HUI€aTbHOM KUJKOCTH KaK CJIEACTBUE 3aKOHA
COXPaHEHHSI MEXaHUYECKOW SHEPTHUU.

TexHu4yeckne yCTpoWCTBa U TEXHOJOTHUECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIM MUCTOJNET, THUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

N3mepeHne MOITHOCTH CHUJTBL.

W3meHeHune sHepruu Tela Mpu COBEPUICHUU PAOOTHI.

B3auMmHble mpeBpalieHus] KUHETUYECKOM M NOTCHUMAJIBHOM JHEPruy IIpU
JIEMCTBUY HA TEJIO CWIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3mepenne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOAECHCTBHM.

M3mepeHne KHHETUYECKOM SJHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHHS] MpPHU JIBHXKEHUHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyasipHas pU3UKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOI MeopUU.

OcCHOBHBIE TMOJIOXKEHUST MoJIeKyJsipHO-KuHeTn4Yeckoil teopun (MKT), wux
onbiTHOe oOocHOBaHue. [uddysus. bBbpoyHoBckoe pABMXKeHHE. XapakTep
JIBWKCHHSI W B3aMMOJECHCTBUS 4YaCTHUI BewlecrBa. Mojaenum CTpoeHus Tras3oB,
KUAKOCTEH W TBEPABIX Tel U OOBSCHEHHWE CBOMICTB BEIIECTBA Ha OCHOBE ATHUX



Mozeneil. Macca u pasmepbl Mosiekya (aromoB). KonuuecTBO BellecTBa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temreparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenscus.

Mogenp neabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHUM: YACTHUILIbI
ra3a JIBH>KYTCSI XaOTUYECKH U HE B3aUMOIEHCTBYIOT APYT C IPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenjaeneeBa—Kianeiipona. AOcotoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanbToHa. M3omporneccsl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
MIPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBA3p  MEXIy JIaBJI€HUEM U CpPEJHEW KHUHETUYECKOW DHEprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUXKEHUS MOJEKYJ HJACAIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATIbHOTO Ia3a).

CBs13b a0COIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETHUYECKOU SHEPTUEH ITOCTYIIATEIBHOIO TENJIOBOIO ABKEHUS €€ YaCTULL.

TexHudyecknue yCTPOMCTBA M TEXHOJOTHMYECKHE ITPOLIECCHI: TEPMOMETP,
OapomeTp, MoTydyeHue HaHOMaTePUaJoB.

Hemoncmpayuu.

Mojenu IBUAKEHHS YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBHYKEHUS.

Huddyszus sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTskeHrE MOJIEKY!L.

Mojenu KpuCTalLINuYeCKUX PEIETOK.

HabGmronenue u rccieqoBaHue N30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

HccnepoBanne mpolecca YCTAaHOBIEHUS TEIUIOBOTO PABHOBECHS IMPHU
TEIJI000MEHE MEXK Ty TOPSUYEH M XOJIOTHOU BOJOM.

N3yyeHune H30TEPMUYECKOro mpolecca (PeKOMEHIAOBAHO HCIOIb30BaHHUE
rdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO Mporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUH ISt
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napameTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEIHUE 3HAYEHUS BEJIMYMH, OMHCBIBAIOIINX
€€ COCTOSAHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. (Camonpou3BOibHAsA — penakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEINIIOBOMY PABHOBECHIO.

Mopnens uaeanbHOr0 Tra3a B TEPMOJAMHAMUKE — CHCTEMa YPaBHEHMHIA:
ypaBHeHHe MenaeneeBa—KianeipoHa M BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kasl KOHIIEHTPAIUsl YacTHIl, BICOKUE
TeMneparypbl. BeipaxkeHue 1uisi BHyTPEHHEW SHEPTruy OAHOATOMHOTO MIEAIbHOIO
rasa.

KBazucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemenTapHas paboTa B TepMOJAMHAMUKE. Berancnenue paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.

Teronepenaua  kak  cnoco®  M3MEHEHWs  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHUYECKOW  cucTteMbl 0Oe3  coBepuieHust paboTel.  KoHBekius,
TEIJIONPOBOJIHOCTD, U3ITyUYEHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YaenpHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHue Maiiepa. YaenapHas TeIioTa CropaHus
ToruinBa. Pacu€r komMuecTBa TENIOTHI Mpu Temnonepenaye. I[lonstue o0
aamabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsis »3Heprus. KomanuecTBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJIUHAMHYECKOU CUCTEMBI.

Bropoii 3ak0OH TEpPMOJMHAMHUKH [UJII PAaBHOBECHBIX IHIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMBI IPOXOIUT
eJMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

BTopoii 3aKOH TEpPMOJMHAMHUKHM [JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIEPE/IaTh TEIUIOTY OT 00Jiee XOJIOAHOTO Tena K 0ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnune! aecTBus TeroBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. Hukn Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUrareneil. TemioBoe
3arps3HEHHUE OKPYKAIOIIEH Cpebl.

TexHuueckre ycTpoilcTBAa M TEXHOJOTMYECKHE IPOLECCHI: XOJOIUIIbHUK,
KOHJIUIIMOHEP, AU3CJbHBIM W KapOIOpAaTOPHBIN ABUTATENM, MapoBas TypOUHA,
MOJIyYEHHE CBEPXHU3KUX TeMIEpaTyp, YTUIU3AUS «TEIUIOBBIX» OTXOJ0B C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTaHUYECKOTO TOIIIUBA TS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3meHenune Temmneparypsl pu aainadaTHYeCcKOM PaCIIUPEHUH.

Bo3ayuiHoe orauBo.

CpaBHEeHHE yAETbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aquabaTHOTO Mpolecca.

KomnbroTepHble MOAENH TEIJIOBBIX JBUTATEICH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

UccnenoBanue aauabaTHOro mpoiiecca.

N3ydyeHne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJSIPHOTO B3aWUMOJACHCTBUS WU
TEMIIEPaTypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. HWcmapeHue u kuneHue. Y enbHas
TEIJI0Ta MapooOpa3oBaHusl.

HacepiiienHble ¥ HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJKOCTH.

Bnaxxnocth Bo3ayxa. AOCOIIOTHAS U OTHOCUTETbHAS BIAXKHOCTD.

Teépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIMs CBOMCTB
kpuctauioB. [limaBineHne u Kpucramnuzauus. YJeldbHas TEIIIOTa IUIABJICHUS.
CyOnumarnus.

Jedopmanmu TBEpOTO Tena. Pactsokenue u cxxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TermoBoe pacumpenue KUAKOCTEH W TBEPABIX Tel, 0OBEMHOE U JIMHEHHOE
pacuimpeHue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHMI YacTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PacCIIMpPEHUs Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEeprun B Pa3oBbIX MMEPEX0aX.

YpaBHeHHE TEMIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kon(PuIMEeHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumnsapasie sBieHus. J[aBiaeHue 1noj1 NCKPUBIEHHON TOBEPXHOCTBIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME TPOUECCHI:  KUJIKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBoJCTBa HACBIIIEHHBIX TTAPOB.

Kunienune. Kunenue npy noHM>XEHHOM T1aBJICHUMU.

N3mepenue CUitbl MOBEPXHOCTHOTO HATSKEHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBanue.



Kanumnisipasie saBieHusI.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEpPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BENIECTBA.

Bunbr negopmarnuii.

Habmronenne mansix aedopMarimii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3/lyXa W OLEHKAa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dunreHTa moBepXHOCTHOTO HATSHKCHHS.

N3mepenne moayns FOHra.

UccnenoBanre 3aBUCUMOCTH  Jedopmaliii  pe3uHOBOro olpasua  oT
MPUIIOKECHHON K HEMY CHJIBI.

Paznen 4. DaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpU3alus Tel U €€ MPOsBICHUA. JJIEKTpU4YecKud 3apsaa. JlBa Buaa
ANEKTPUYECKUX 3apsiAoB. [IpOBONHMKM, OUANEKTPUKU U MOJYIMPOBOJHHUKH.
DNeMEeHTapHbId BJIEKTPUUECKUN 3apsa. 3aKOH COXPAHEHUS! BIIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsaioB. Toueunsie 3apsabl. 3akoH Kymnona.

DnekTpuueckoe noise. Ero neicTBre Ha dJIEKTPUUECKUE 3apsiibl.

Hanpsok€éaHocts  anekTpudeckoro  mnossi.  [IpoOnHbiil  3apsn.  Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oJs. OHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IOJs. Pa3HOCTh NMOTEHLMANOB H
HanpspbkeHue. [loTeHnumanbHas SHeprus 3apsiaa B JIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiiga. CBA3b HANPSKEHHOCTH MOJS U Pa3HOCTU
MOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO ToJis (Kak OJHOPOJHOTO, TakK M
HEOHOPOTHOTO).

[TpuHIUI CynepnoO3UIUU STEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JHHUI HANpsHKEHHOCTH O3TUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JusnexTpuku B ANEKTPOCTATUYECKOM noJie. Jusnexkrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIIOCKOrO
KOHJIEHCaTOopa.

[TapannenbHOE coeMHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHOe cOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHnueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: AJIEKTPOCKOIL,
AIEKTPOMETP, DBJEKTPOCTaTHYECKash 3alluTa, 3a3€MIICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M IIPUHIUII JEUCTBUS DIIEKTPOMETpA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Mopnensb anexkTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA ITOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsS)KEHHOTO KOHJEHCATOPA.

3apszKa 1 pa3psKka KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

OueHka cui B3auMOJEHCTBHS 3apsSyKEHHBIX TEJ.

HabGnronenune npeBpallieHrs SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPT U0
U3JIy4YEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIel KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH MOTEHINAJIOB (HanmpspKEeHUs ) npu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsia KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. ITocmosanubslil 31eKmpudecKuilt mok.

Cuna Toka. IToCcTOSTHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS TNOCTOSHHOTO JJIEKTPUYECKOTO TOKa. MCcTOYHMKHM
toka. Hanpsikenue U u D1C é.

3akod OMa JJ1g ydacTKa LenHu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHMOCTD CONPOTHBIICHUS
OHOPOJHOIO IPOBOJHMKA OT €ro JUIMHBI M IUIOIIAJHA IONEPEYHOIO CEUYCHHS.
Y 1enpHO€ COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, NapaJIEIbHOE, CMENIAHHOE COCAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX AneKkTpuyeckux neneit. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BBbIAENsEMas Ha
pe3ucTope.

OJIC m BHYTpEeHHEE CONPOTUBIICHHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 92JICKTpUYECKOW Ienu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTkoe 3ambikanue.

KonneHcaTop B 1enu nocTOSSHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaMpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HAINpSDKEHUs [Js pe3ucTopa,
JIaMITbl HAKaJIMBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOLIAAM MOMEPEYHOr0 CEYEHHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT CONIPOTUBIICHUS PU MOCTOSIHHOM
HaIPSKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMblkaHUE ralbBAHUYECKOTO AJIEMEHTA
1 OIIEHKa BHYTPEHHET0 COMPOTUBIICHUSI.

CrnocoObl coenHeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre CMEIIaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenune yaenbHOro CONpOTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJMBaHUSI.

VYBenuueHue npenena u3MepeHus amnepMeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI NICTOYHUKA TOKA.

UccnenoBanne 3aBucuMocTd J/]C raapBaHMYECKOrO 3JEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMANIOB MEXKIY MOJIOCAMH MCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTbh COINPOTUBICHUS METAIOB OT
TemiiepaTypbl. CBEpXIPOBOAUMOCTb.



DNEeKTpUUECKUN TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHU. CobOcTBeHHas U IpUMeECHast IPOBOJIMMOCTh
NoJIypoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lonynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIJIEKTPOIUTHYECKAS] TUCCOLMALIUSL.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B Tra3ax. CaMOCTOSTENbHBIA W HECAMOCTOSITEIbHBIN
pa3psia. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1na3ma.

TexHu4yeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: Ta30pa3psIHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpPyOKa, MOIYNPOBOAHUKOBBIE MPUOOPHI: THO/,
TpaH3ucTOp, (HOTOAUOMA, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE ME]IH,
BBITUTABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JAEKTPOITUTOB.

3akoHsbl nekTposnn3a Papanes.

HckpoBoii pa3psa U NPOBOJAUMOCTb BO31yXa.

CpaBHEHHE TPOBOIMMOCTH METAJUIOB ¥ NOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HaOnronenue snexrposusa.

W3mepenne 3apsiaa OTHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIICHUSI ~ TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIEPHON XaPAKTEPUCTUKH THO/IA.

Du3nYeCKHl MIPAKTUKYM.

CrnocoObl n3Mepenus pU3NYECKUx BEIUMYHUH C HUCIIOJIH30BAHUEM aHAJOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIJIIOTHBIE U OTHOCUTENbHBIE OTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJINYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(bu3MYeCKUX BEIMYMH, MPOBEpPKA NPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pasfenax «YUYEHUYECKUH  SKCHEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

WN3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemmnoie noHAmMuUA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHUE, HAay4yHbId (DaKT, rumnotesa, (u3MUecKas BeIUUYMHA, 3aKOH,



Teopusi, HAONIOJCHHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTopusl.

Mamemamuxka: pelnieHHe CcUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbona, ux rpapuku u cBoiicTBa. TpuroHoMmerpuieckue (QyHKIHH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl ¥ MX IPOEKLNUU Ha OCU KOOPAMUHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: Mmexannueckoe IBIKEHUE B )KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUI00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPY)KAIOIIEH Cpeibl,
yTUIU3alusg OMOOPraHMYEeCKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
DIIEKTPUUECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumua: NTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE AaTOMOB U MOJEKYII,
MOJIb BEIIeCTBa, MOJIApHAs Macca, MOJyuYeHHE HaHOMATEpUajoB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEN, KHUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIBI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIIUTHYECKAS AUCCOIUAIINS, TaJbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnono2usa: npeodbpazoBaHue JBUKEHUN C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro H OKHJAKOTO TpPEHUS B TEXHHKE, CTaTHUYECKHE KOHCTPYKIUH
(KpOHIITEWH, pemeéTyaTrble KOHCTPYKIMHU), UCTIOIb30BaHNE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBHUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEDP, TEXHOIOTHH
MOJTyYeHUsI COBPEMEHHBIX MAaTepHaloB, B TOM UHCJIE HAHOMATEpUaJOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPOIpPUOOpOB,
ra3opaspsaHble JIaMIIbl, TOJYIPOBOIHUKOBbIE MPUOOPHI, ralbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKka.

Tema 4. Maznummnoe none.

BzaumonencTBie MNOCTOAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexktop MarHUTHOM HWHAYKUUH. [IpuHUMO Ccyneprno3uuuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKIIUU.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHUKA, KATYUIKH U
KpyroBoro Butka). OneIT Dpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBjieHUE U MOAYJb. JIBH>KEHNE 3apSIKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cutbr Jlopera.

MarnurtHoe 1noJie B Beuiectse. @eppoMarHeTuky, rapa- U JUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHC IIPOLCCCHI: IIPHUMCHCHHC

ITOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETP,
ANIEKTPOABUTATETL SIKOOH, YCKOPUTENIH JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptura  nuHMM  MHAYKIMKM  MarHUTHOTO  MOJsA  IIOJOCOBOIO U
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHui MAarHUTHOM UHAYKIHMH TOJIS JUIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'0 KOJBLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cunia Amnepa.

[HevictBue cunel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MmyyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[Tpuanun JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTO3IEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOWCTB (eppOMArHETUKOB.

HccnenoBanre N€MCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenune cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBiieHuEe DJIEKTPOMArHUTHOM MHAYKIUU. IlOoTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAyKnMu. 3aKOH BJIEKTPOMArHUTHOM uWHAykKuuu Papajes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. J1C caMOMHTyKIIUH.

DHEeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLIECCHI: WMHIYKUHWOHHAsS
1eYb, COJICHOU], 3alllUTa OT 3JEKTPU3ALNU TEN MPU JIBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

HaOmrotenre ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUHMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHne caMOMHAYKITUU.

NccnenoBanne 3aBucumoctd D1C cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM UHIYKITUU.

OrnpeneneHue MHIYKIMU BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka MoJienu 3JIEKTPOMarHuTHOTO reHepaTopa.

Pa3zpnesn S. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHUSI.

["apmonunyeckue konebanus. KnHemarnueckoe M JUHAMUYECKOE OIHMCAHHE.
DHepreTuyecKoe OMucaHue (3aKOH COXPaHEHHUS MEXaHUYeCKOW sHepruu). BeiBoa
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHMI U3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

Amrmuutyaa u ¢asza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOTHOM
BEJIMYMHBI C aMIUTUTYyaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactora konebanuit. Ilepron manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTU4eckoro wmastHuka. [lepuoa CcBOOOMHBIX KoJieOaHUN MPYKUHHOTO
MasTHUKA.

[Tonsarue o 3aryxarwmux Koiebanusx. BeiHyX1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBas. BinusHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBA U TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, YaChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoJie0aTeNbHOTO JIBUKEHUS.

HabGnronenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJIeOaHUil rpy3a HA HUTU OT
aMILTATYIBI.

HccnenoBanve  3aTyXalwlUX KoieOaHWW W 3aBUCUMOCTH  Mepuoia
CBOOOTHBIX KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanre koiie0aHUM Tpy3a Ha MACCUBHOM TMPYXHHE C IEJbIO
dhopMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU MIPU KOJIeOaHUAX Ipy3a Ha PY>KUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJEOAHMM HUTSAHOTO U MPYXKHUHHOIO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JIBUXKEHHUSA TeJla B X0JI€ KOJeOaHU Ha yIPyroM MojABeCe.

N3ydeHne NBUKEHNS HUTSHOTO MAasITHUKA.

[TpeoOpa3zoBanue FHEPTUH B MPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIKUX KOJIEOAHUH.

HccnenoBanrie BIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomacHumHubsle KO1€0AHUA.

KoneGatenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
ujealbHOM KoJsiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsija KOHAeHcaTopa C aMIUIUTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACAIBHOM KOJE0ATeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHBIE Kosie0aHusl. BrinyxeHHbIE
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbIi TOK. MOIIHOCTP MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JIEUCTBYIOIEE 3HAUYEHHE CWIbl TOKA W HaNpsHKEHHS MOpH pasindHou (popme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIAEHCATOpP M KaTyllKa
MHIYKTUBHOCTH B LIENHM CUHYCOMJAJIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHHI.

Uneanpubiii  Tpancopmartop. I[lpomsBoacTBo, mepemadya u TOTpeOsIeHHE
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKU IIpU TPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U TEXHOJOTHMYECKHE IPOLECCHI: AIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb 4aCTOThI CBOOOJAHBIX KOJICOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['enepaTop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopens 3JIEKTPOMarHuTHOIO TeHEPAaTopa.

BoiHyX/IeHHbIE CUHYCOUIATbHBIE KOJICOaHUsI.

Pesucrop, karymika MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOTO
TOKA.

Pe3onanc npu 1mocinenoBaTEbHOM COCIMHEHUM PE3UCTOpAa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y eTpoiicTBO M IPUHLIUI IEUCTBUS TpaHCcPopmaTopa.



Mogenb JIMHUU 3JIEKTPONEPEaAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOIO TOKAa Yepe3 IOCIENOBATENBHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGmronenue 351eKTpoMarHiTHOrO pe30HaHca.

HccnenoBanrie paboThl MCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUA HX pacnpoctpaneHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepron, CKOpOCTh pacrnpoOCTpaHEHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpPaKEHHE, NpPEIOMJICHHE, UHTEpPPEpEeHLHs U
nudpaxuus.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CJIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTpa)XK€HUE,  MPEJIOMIICHUE,
noJisipu3alys, HHTepepeHuns u TudpaKims.

[IIxana >7E€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI pagUOCBS3U U TENEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAOIIEH CPEBI.

TexHudyeckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, pajap, paauonpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yJIbTPa3BYKOBas IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JTTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: ¥ MpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nionenune unrepdepenunu u qudpakiuid MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJeOaHUM.

HccmenoBanne  CBOMCTB  JJEKTPOMAarHUTHBIX — BOJIH: OTpaKECHHUE,
MpesIoMJICHUE, MOJsIpU3alys, udpaKius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOro U yIbTPAPUOIETOBOTO U3TyUECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOTMHENHOE pacupOCTpaHEHHE CBETA B OJHOPOAHOM cpene. Jlyd csera.
ToueuyHbIN UICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OoTpaxkeHusi cBeTa. [locTtpoeHue n3oOpakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN OKa3aTelnb npesoMiaeHus. [1oCTOSIHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [IJIMH BOJIH IMpPHU IEPEX0JE MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszfena AByX ONTUYECKUX CPEl.

Xon nyueit B npusme. [ucnepcust cBera. ClioxHBIA cocTaB O€lI0ro CBeETa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHMUS.

ColOuparomie u pacceuBaroiue JuH3bL. ToHkas auH3a. DOKyCHOE
paccTossHUE M ONTHYECKas Ccuja TOHKOM JIMH3bl. 3aBUCHMOCTH (POKYCHOTO
pPACCTOSIHUSI TOHKOU C(hEepUYecKOr JTUH3bI OT €€ NeOMETPUM U OTHOCUTEIHHOTO
MOKA3aTeNs MPEJTOMIICHUSL.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xox nyda, MPOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOMN
ontudyeckor ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpE3Ka IMPsSMOU B
coOMparolUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOUYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEHLHOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpuMmepsl KiacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YcIoBUE HaOIIOIEHUS
IJIaBHBIX ~MAaKCMMyMOB TIpM  TAaJE€HUM MOHOXPOMAaTWYECKOro CBE€Ta Ha
TUu(hPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHl: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIM ammapaT, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAs perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHUs CBETA.

Hab6nrogenune noaHoro BHyTpEeHHETo oTpakeHus. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaJlIeIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOTa.

HaoOmronenune natepdepeHnu crera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3ydenne nudpakiimOHHOW PEIIETKY.

Hab6nrogenue nudpakiimoOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habmronenue nomisipuszanuu cBeTa.

[IpumeHeHune noIaponI0B ISl U3YUCHHS] MEXaHUYECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTessi MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pPAacCTOSHUS OT BellecTBa (Ha
MPUMEPE KUJKUX JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS pacCEUBAIOIINX JIUH3.

[Tomyyenue n300paxkeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepdepeHny 1 NoJIpu3alii CBeTa.

N3yuyeHue nosspu3alyy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIU3JIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3ePHOTO U3ITYYCHHSI Ha JIBYX IETISX.

HabGmronenue nucnepcum.

HaOmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3mMepenune niMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa U3ITy4YEHUS] CBETOIMOMA TPU MOMOIIN AUGPAKIIUOHHOM

PEIIETKH.
Pa3znes 6. OcHOBBI cIeIHAJIBbHONM TEOPUH OTHOCHTEIbHOCTH.
I'panunpl  NPUMEHMMOCTHM  KJIAacCMYecKor  mexanwku.  [locTynarsl

CIIELIUAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpa3zoBanus  JlopeHa.
YcnoBue npuuUHHOCTA. (OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKPAILICHUE JJTUHBL.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIruUs
MTOKOSI.



TexHu4yeckne yCTPONCTBA M TEXHOJIOTUYECKUE IPOLIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

VYyeHnueckuit IKCIEPUMEHT, JIabOpaTOpHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W HSHEPIUU  PEIATHUBUCTCKUX 4acTll (1O
dboTorpadusiM TPEKOB 3apPsIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIydeHUE (M3JIydeHUE aOCONIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotordpdext. OnbiTel A. I'. CroneroBa. 3akonbl hororddexra. YpaBHeHue
OitnmreitHa aist pororddexra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, [aBJieHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKarollyro mnoBepxHocTh). Omeitel I1. H.
JleOenena.

BomHoBbIE cBOMCTBA yacTull. Bonnsl ae bpoussa. linaa BonHbl ne bpoiutst n
pasMepbl 00JacTH JIOKAIW3AIlMK JABWXKYIIEHCS dacTuilbl. KoprmycKymspHO-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmepenuit B Mukpomupe. COOTHOIIEHHS] HEONpeAeNEHHOCTEN
I'eitzendepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doTo3(pheKT HAa yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIIHETO GhoTodddexTa.

UccnenoBanre 3aBUCUMOCTH  COMPOTUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenune nocrosiuaoi [1manka Ha ocHOBe nccienoBanus GoTod¢dexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 CBETOMO/ OT HAPSKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOeHUs aToma. IlnaHerapHas Mojens aToma
Pezepdopna.

[Toctynatel bopa. U3ny4yenue u norsnomienue GOTOHOB MPH MEPEXojie aToMa
C OZIHOTO YPOBHSI DHEPIUHU HA IPYIrOi.



Buapl ciektpoB. CrieKTp ypOBHEM 3HEPrUM aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4eHHe cBeta. Jlazep.

TeXHUYEeCKHe YCTPOMCTBA M TEXHOJOTHUYECKHE ITPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaGmronenue TMHe4aThiX CIIEKTPOB.

Y CTpOMCTBO M AENUCTBUE CUETUNKA MOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JUIMHBI BOJIHbBI JJa3€PHOTO U3TyUYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

HaOmronenue tmHeyaToro crekTpa.

HccenmenoBanne CIeKTpa pa3peXEHHOr0 aTOMapHOTO BOJOPOJA M U3MEpPEHHE
noctossHHON Punbepra.

Tema 3. @u3zuxka amomnoz20 A0pa u I1eMEeHMAPHLIX YACMUY,.

Hyxknonnass monens snpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio saapa. M30tomsl.

PamnoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3inyyeHue.

3aKkOH pPaJAMOAKTUBHOrO pacnaaa. PaauoakTWBHBIE H30TONBI B IPUPOJE.
CBOICTBa MOHMU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJlOaKTUBHOCTH HA JKHUBBIC
opranu3Mebl. EcrectBenHbIil poH nznydenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifjpe. Snepubie cuiibl. [ledekT macchl sapa.

Anepublie peakuuu. [lenenue u cuntes anep. Anepusie peakropsl. [IpoOaemsr
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl DPa3BUTHUSA
AIEPHON IHEPTETUKMU.

Mertoasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIIbHbIE B3aMMOJCUCTBUA. bapvOHBI, ME30HBI U JIENITOHBI.
[Ipencrasinenne o CtangaptHo Mozenu. KBapk-ritooHHast MOJIENb aJpOHOB.

®uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPTHUSl.

EauHcTBO pU3nyeckoil KapTUHBI MUpA.

TexHudyeckre yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanre TPEKOB YacTUL (M0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3yuenue norsoiieHus 0eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



DOtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHHMOCTh 3aKOHOB (U3UKK JUIsI OOBSCHEHHUS IPUPOJIBI
KOCMHUYECKNX OOBEKTOB.

Mertonbl acTpOHOMUYECKUX HCCaeqoBaHUN. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIBI, PaJHNOTEIIECKOIIbI, BHEATMOC(EepHas aCTPOHOMHSI.

Bun 3Bé3mHoro nHeba. Co3Be3nus, spkue 3BE3MbI, IJIAHETH, UX BUIUMOE
JIBHOKCHHE.

ComnHeuynas cucrema.

Connne. ConmHeunasi akTUBHOCTb. MicTounuk 3Heprun CotHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[(narpamma «CHeKTpaibHbIN Kj1acc —
CBETUMOCTB». 3BE3JBI TJIaBHOM MOCJICAOBATEIILHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCIIENOBATEIbHOCTU. BHyTpeHHEE CTpoeHue
3B&37. COBpeMEHHBbIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii I[Iyte — nama [Manaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranakTuk. PaguoraiakTuku v kBa3apel. UEpHBIE IBIPHI B sAIpax
raJaKkTHK.

Bcenennas. Pacimupennie Beenennoit. 3akon Xa66ina. PazOeranue rajakTuk.
Teopus bosnbmoro B3peiBa. PenukToBoe u3inydeHue.

Macirabnas crpykrypa Beenennoil. Mertaranaktuka.

Hepeménnple mpooieMbl aCTPOHOMHUM.

Yuenuueckue naonrwooenus.

HaOmronenus 3BE3nHOT0 HEOGA HEBOOPYKEHHBIM TJIA30M C HUCIIOIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUI JJIsI OTpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3usi CeBEpHOro MOdylIiapus W SpKue
3BE3/IbI.

HaGmronenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUIA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl n3MepeHus: (HU3NYECKUX BEITUYHH C MCIOIh30BAaHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  U3MEPEHUM, HCCIECAOBAHUNA  3aBUCUMOCTEU
(bu3MYeCKUX BEIMYMH, MPOBEpPKA NPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3lellaXx «YUYCHUYECKUH  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O6o0maromee MOBTOPEHUE.



O0o061enne U cucreMaTH3alus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonexynsipHast pu3nKa U TEpMOAMHAMUKAY, «DNEKTpoauHaMuKkay, «Konebanus
U BOJHB», «OCHOBBI CHEHHAIBHOM TEOPHUM OTHOCUTENBHOCTH», «KBaHTOBas
busnka», « IEMEHTbl ACTPOHOMHH U aCTPOPUZUKNY.

Ponp ¢u3ukm W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU cepax NesTeIbHOCTH YeIOBeKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, 3HAYCHUE ONUCATEIIbHOU,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIbHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
bu3ngecKoil Teopuu, poiib GU3NUECKON TEOprur B (POPMUPOBAHUY TIPEICTABICHHM
0 (u3NUecKor KapTUHE MHUPA, MECTO (HPU3UUYECKON KapTUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O MPUPOIE.

MexnpeameTHbie CBS3M.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YYETOM COJIEPKATEIbHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMH
MaTe€MaTUKH, OMOJIOTUH, XUMUHU, TeOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO006 HAYUHO20
no3nanua: SBICHUE, HAYYHBIH (akT, rumoresa, (pusnyeckas BETUUYHMHA, 3aKOH,
Teopusi, HaONIOJECHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1adopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpuUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKUHMH HAa OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GyHKUMNA. [Ipu3Haku Nom0OMS TPEYroJbHUKOB,
onpeesieHne MIOMAau TOoCKUX GUryp u oobEmMa Ted.

Buonozua: »>nextpuueckue SIBICHUS B JKUBOW MpUpPOIE, KojeOaTeabHbIe
JBW)KCHUSI B JKUBOW MPUPOAE, OHKOJOTMUECKHME PHUCKU TpU MPOU3BOACTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensbl,
yIbTPa3BYKOBasl JMArHOCTHMKA B MEJIWLMHE, ONTUYECKUE SBJICHUS B KUBOU
IIPUPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpalIbHbIN
aHaIm3.

T'eocpaghusn: wmarHuTHBIE T1ONIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX Py,
dboTochEMKA 3eMHOI OBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JUHUY 3JIEKTpONepead, IEKTPOJABUraTeNb, paaap, paIuonpUEMHHK, TEIEBU30pP,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoOBas JAHArHOCTUKA B TEXHUKE,



HpOGKHI/IOHHHﬁ alIiapar, BOJOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBEIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI ee Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VYJIbTATEI

JIMUHOCTHBIE PE3YJIbTATHI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS Yy4yeOHOro mnpeamera «Duszmka»
JOJKHBI OTpakaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaOIIMUXCsl PYKOBOICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PACHIMPEHHE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTU B MPOLIECCE Peaau3allii OCHOBHBIX HAIPaBJICHUU
BOCHUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3UIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYETIOBEYECKUX TYMAHUCTHYECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIbHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COLUAIBHBIMU  HWHCTUTYTAaMH B
COOTBETCTBHH C UX QYHKIUSIMHU 1 HA3HAUCHHUEM;

e TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESTEIBHOCTH.

NAaTPUOTHYECKOI0 BOCITUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXX JaHCKOU HUJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K IOCYyAAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAllMI0O U MPUHUMAaTh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSTEIBHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMUBOTO Oy AyIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIICHWE K MHPY, BKIIOYAg HSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAyKE.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K PAa3INYHbIM chepaMm npodeccuoHaTbHON NeATeTbHOCTH, B TOM
YuClie CBSI3aHHBIM C (QU3UKOM W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peaarn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B
00JacTH (PU3HUKHU Ha TMPOTSKEHUU BCEH KU3HU.

IKOJJOIr'H4Y€CKOIro BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TI00AIBHOTO
XapakTepa SIKOJOTUIECKUX MPOOIIeM;

TUTAHUPOBAHWE W OCYIIECTBJIICHHWE JCHCTBHIA B OKpY)KalOIIeH cpene Ha
OCHOBE 3HaHUS IIEJICH YCTOMYMBOTO Pa3BUTHUS YCIIOBEUESCTBA;

pacIIMpeHNUe OMBITa ACATEIHHOCTH SKOJOTHYCCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAYYHOW MESITENIbHOCTH, TOTOBHOCTh B IIPOIIECCE
U3y4deHus: (PU3MKU OCYIIECTBISATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JeATEebHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
Ba3zoBble JJoruuyeckue JelicTBUA:

CaMOCTOATENBHO  (OopMyNIHpOBaTh M aKTyalM3UpoBaTh MpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIBbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JOOCTHKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTA M MPOTHUBOPEUMS B PaCcCMaTPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCSI
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3yJbTAaTOB LIENISIM, OLIECHUBATH PUCKU ITOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPHU PELICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJIea0BaTCIbCKUE HeﬁCTBHﬂI

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBBIMHU MOHATUSMU U METOJIAMU
¢bu3nYecKoil HayKH;



BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MIPOCKTHOM
NEATeTbHOCTU B 00J1acTH (PU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY IIOMCKY METOJIOB peIIeHHus 3aj1ad (pu3nueckoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METOJ/IOB IMO3HAHUS,

BJIAJICTh BHJAMHU JESITEILHOCTH MO TMOJYYCHHI0O HOBOTO 3HAHMS, €ro
HMHTEpIIpeTaluy, IPeoOpa30oBaHUIO0 U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJW3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE€3y €€ pElIeHHUs, HaxXOAUTh AapPryMEHThl A
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3aaBaTh MApaMETPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMIOJYYEHHBIE B XOJI€ pPEIICHUS 3aJaud PE3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIJIOBHSIX;

CTaBUTh U (POPMYJIHMPOBAaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIE TIPU U3YUYSHUH (PU3HKH,

JaBaTh OLICHKY HOBBIM CHUTYallUsSIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTh 3HaHHUS TO0 (QU3NKEe B MPAKTUYECKYIO O00JacCTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IMIPEAMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJEH, IIPEIJIaraTb OPUTMHAIBHBIE TTOJIXO0Abl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanueii:

BJIa/IETh HABbIKAMU TOJyueHUs MHPopManuu (U3NYECKOTO COACpPKaHUS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYILECTBIATH IOUCK,
aHalM3, CHUCTEMATU3AlMI0 M WHTEPHpPETalni0 HH(POpMALMU Ppa3IuYHBIX
BUJIOB U ()OPM TPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIB30BaTh CpeICTBa HH(OPMALMOHHBIX ¥ KOMMYHMKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TPEOOBAHUI SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpPKaHUA B PazIWyHbIX (opmarax c
y4€TOM Ha3HayeHus UHGPOpMalMu M UEJNEBOM ayAUTOPUH, BBIOMpas
ONTUMAaIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3AIIH.

KoMmyHukaTHBHbBIE YHMBepPCcaJIbHbIE YueOHbIe 1elCTBUA:



OCYIIECTBJIATh OOIIEHHEe Ha Ypokax (GU3UKA HU BO BHEYPOUHOMU
NESATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii M CMAr4arhb
KOH(DJIUKTBHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUYaIbHON paOOThI;

BbIOMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JACUCTBUN C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeSATEIbHOCTH, OpPraHUW30BBIBATH WU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pacnpeiessiTh PO ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYX/1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJAJla U Ka)XJOr0 y4aCTHHKA KOMaHJIbl B
o0l pe3ysbTatr o pa3pabOTaHHBIM KPUTEPHUIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HAECH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJIATh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO M BOOOpakeHue,  ObITh
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOATEJIHO ~ OCYILECTBIIATh IIO3HABATENIBHYIO  JEATEIbHOCTh B
obnmacTu (U3MKK W aCTPOHOMHH, BBISIBISATH NPOOJIEMBI, CTaBUTh U
bopMyIupoBaTh COOCTBEHHBIE 334U,

CaMOCTOATEIBHO COCTaBJIATH MJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKOH paldoThl C YYETOM HMMEIOIIMXCSA
PECypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 MPEAOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclMpATh paMKH  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JieaTh OCO3HAHHBIA BHIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00J1acTU
(GU3UKK, TIOCTOSHHO TOBBIIIATh CBOW 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBEI B JICSATECILHOCTbD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HABBIKAMM [I03HABATEJIIbHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIECTBUM U MBICIUTEIbHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MpUEMBI pediIeKCUU I OIEHKH CHUTyallud, BhIOOpa
BEPHOTO PELICHMUS;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HUX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTbl JIPYTMX IPU aHAIU3€ PEe3yIbTaTOB
JEATEIBbHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTBl JIPYTHX MpPU aHAIW3€ PE3YJbTaTOB
JEeSITeIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OIITUOKH.

B mpomecce mOCTHXEHUS JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI 10
busuke JUIsI  YpOBHSA CpeaHero oOmero oOpa3oBaHus Yy 00yYaromuxcs

COBEpPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WHTEIUICKT, IPeIIOoJIar afoIIHNA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWsS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOM
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJIEHHUE, CIOCOOHOCTHh aJanTUPOBATHCA K
HYMOIIMOHAIILHBIM WU3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTHKECHUIO LIEIU
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOI U3
CBOMX BO3MOKHOCTEH;

AOMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh IMOHMMATh  AMOILMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATH €r0 MpPH OCYIIECTBICHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTpamMBaTh
OTHOUIIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSABISATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.

[MPEIMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 10 knacce mpenMeTHbIE pe3yJbTaThl Ha YTIyOIEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMAJIbHOW M JITUYECKON cdepax aeATeIbHOCTH
YeJI0BeKa, POJb U MECTO (DM3UKH B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHHE OIUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIHbHON U
MPOTHOCTHYECKOW ~ (QYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJEKYJISIpHON (UBUKH U TEPMOJUHAMUKH, POJib (PU3UUECKON TEOPUHU B
dbopMHpOBaHUU MIPEACTABICHHUHN O (PU3UIECKON KapTHHE MHPA;

paznuyaTth YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3MYECKUX Tel W
MpOLIECCOB (SIBJIEHUI): WHEpIMaIbHAs CHCTEeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENO0, MAaTEepUaIIbHAS TO4YKA, PABHOYCKOPEHHOE JBWKEHHUE,
CBOOOJHOE TMajieHue, aOCOMIOTHO ympyras aedopmaius, aOCOIIOTHO
yIpyroe v abCoIIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICININ ra3a, KUJKOCTH
1 TBEPAOro (KPUCTAUIMYECKOI0) Tea, UACAIbHBIN ra3, TOYCUHBIN 3aps,
OJTHOPOJHOE DJIEKTPUUECKOE TIO0JIE;

paznuyaTth ycioBusl (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, MOHMMATh BCEOOIIUH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHITH MEXAHUYECKHUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABWKEHUS, (OpMYyJbl KMHEMAaTHKU PaBHOYCKOPEHHOTO
IBUXKEHUS, NpeoOpasoBaHusi ['amunes O CKOPOCTH U MEpEeMEICHUs,
3akOHbl HplOTOHA, TpPUHOMO  OTHOCUTENIbHOCTH ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
YCIOBHSI pAaBHOBECUS TBEPAOro Teia), MpU HATOM HCHOJIb30BATh
MaTeMaTU4YECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIOBUSA
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHs HMIYJbCa U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl U SABJICHHS, UCIOIb3YS
ocHoBHble moJokeHUss MKT © 3akoHBI MOJEKYISIpHOW (UBHKU U
TEPMOJUHAMHUKNA (CBA3b JABJIEHUSA UICATBHOIO Ta3a CcO CpegHen
KUHETUYECKOU HSHEPrUed TEIJIOBOIO JBWKEHUS M KOHUEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEOHEHW KHHETHYECKON
SHEPruel TEMJIOBOTO ABUKEHHS €r0 YacTHll, CBSI3b JABJICHUS UAEATbHOTO
raza C KOHUEHTpalUMWEW MOJIEKYyJ MU €ro TEMIIEpaTypoil, ypaBHEHHUE
MenpaeneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOAUWHAMUKH, 3aKOH



COXpPaHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCax), IPU 3TOM HUCIIOIb30BaTh
MaTeMaTU4ECKOe BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH ypaBHeHU MeHneneeBa—KnanelpoHa;

aHAJTU3UPOBATh W OOBSACHITH JJIEKTPUUECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIBHOCTD
AJIEKTPOCTATUYECKOTO TOJI, MPUHUUIN CYNEPHO3UIUUA SIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyloHa, a
TaKKe€ MPAKTUYECKU BaXKHBIE COOTHOLIEHUS: 3aKOHbI OMa sl ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUUYECKOW Memnu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apanes i 31€KTpoau3a);

OMUCHIBATh (PU3UUECKUE MPOLIECChl U SBJICHUS, HUCIOIb3YyS BEJIMYHUHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbI, [aBJIEHUE, NOTEHUHUAJbHAs DSHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, pabora CHIIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuiia TSKECTH, CHIIA YOPYTOCTH, CUJla TPEHHS, MOIIHOCTD,
DHEPTUsS B3aWMOJIEHCTBUS Tena C 3emi€il BONM3U €€ TMOBEPXHOCTH,
SHEprus ynpyrou gedopmaruu MOpYKUHBL, KOJMYECTBO TEIUIOTHI,
abcoJIfoTHas TeMmIepaTypa Teja, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPIusl HJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOrO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TemioBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD JIEKTPUUECKOTO MOJIs,
HaNpsDKEHHOCTh TOJIE TOYEYHOrO 3apsja WIM 3apsHKEHHOro Inapa B
BAKYyME€ M B JHDJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO OIS,
Pa3sHOCTh  IMOTEHUUAJIOB,  JJICKTPOABMKYILAS  CWJla, CHJa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE YydYacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SIBJICHUIA:
MEXAHUYECKOE JBWXKEHUE, TEIUIOBOE JBM)KEHHWE 4YaCTHUI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucnapeHue,
KUIICHUE U KOHJICHCALUs], IIJIABJIICHUE U KPUCTAJUIN3alsl, HAIIPABICHHOCTD
TEIUIONEepeaaym, 3IEKTpU3alrs TeJ, SKBUIIOTEHIIMAIBHOCTh IOBEPXHOCTH
3apsIKEHHOT O MTPOBO/IHHKA;

MIPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHUEM  MPSMBIX  U3MEPEHHH, NpPU  ITOM
KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHPOBATh pe3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BHJAEC TpapuKoB C y4IETOM



a0COIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeNaTh BHIBOJIBI IO pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHbIE H3MepeHUs] (GU3UYECKUX BEIUYUH, TPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEpEHHUs, OIIEHHWBAaTh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOAUTH ONBITHI IO MPOBEPKE MPEMAJIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYEHHBIE PE3yJibTaThl U JE1aTh BBIBOJ O CTaTyce MPEeIIOKEHHOU
TUIIOTE3BI;

coOro1aTh IpaBuiIa 0€30MacHOro TPy/Ja MpH MPOBEACHUU MCCIEI0OBAHUN
B paMKax y4yeOHOro OJKCIEPUMEHTa, TMpakTUKymMa U  ydeOHo-
HCCIIEIOBATENBbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHMS;

pemiaTth pacy€THbIE 3aJayd C SBHO 33JaHHOM W HESBHO 3aJaHHOMN
(bu3MYecKoil MOJENbI0: Ha OCHOBAaHWU aHaJIM3a YCJIOBHS OOOCHOBBIBAThH
BbIOOp (u3Mueckodl MoAeNH, OTBedYaroled TpeOOBaHUAM 3ajayu,
OpPUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3MYecCKuX TEOpUHd TNpPHU UCIHOJIb30BAHUU MATEMAaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4y, TPOBOJUTH PACUEThl HA OCHOBAHUU MUMEIOIINXCS TAHHBIX,
aHAIM3UPOBATh pPE3yJdbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHHS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarb KayecTBEHHBIE 3ajaud, TpeOylouue NpUMEHEHUs 3HaHUW U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKe MHTErPALMK 3HAHUM U3 JPYruX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTMYECKYIO
LEMOYKY PacCyKJIEHU ¢ OMIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHIUNOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

MPUBOJAUTH TMPUMEPHl BKIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOUIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIIEHUBATDH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHON
JESTENbHOCTU YEJIOBEKA, CBSI3aHHOW € (DU3MYECKUMHU IMPOIIECCAMH, C
MO3UITNHI IKOJIOTHUECKON O€30MMacCHOCTH, MPEICTABICHUN O paliOHaAILHOM
MPUPOAOINOIb30BAHUH, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JTOCTHXKEHHI
HAayKM M TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTUS UYEIOBEUECKOTO
0O0IIIeCTBA;



MPUMEHSTh Pa3IUdHbIe CIOCOObI PaboThl ¢ WHpOpMANHEH (U3NMIECKOTO
COJIEp)KaHUS C HCIOJB30BaHWEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTHMH TSI TIOMCKA, TEpepadOTKH W TPEAbSIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOM WH(GOPMAINH, CTPYKTYPUPOBAHUSI I MHTEPIIPETAIINH
uH(POpMAIIMK, TOJYYCHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHANMM3UPOBAaTh  TOJIydaeMyr  WH(OpMaInuioo W OICHWBATh ¢
JOCTOBEPHOCTh KaK HAa OCHOBE WMEIOIIMXCS 3HAHWM, TaK W HAa OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUU;

MIPOSIBIISITH OpraHHU3aIMOHHBIC U TI03HABATEIIbHBIC YMCHHS
CaMOCTOATEILHOTO  NPHOOPETEHHMS  HOBBIX 3HAHWW B IIpolecce
BBITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIISOBATEIBCKUX padoT;

paboTaTh B TpPyNIE C HWCIOJTHEHHEM pPAa3JINYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATLHO PACTIPEACIATh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYaIllUsSX, aJCKBATHO OIICHUBATh BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiel mpodecCuoHaNbHON ACSITEIHHOCTH TI0
CHEIMATEHOCTAM (PU3UKO-TEXHHYECKOTO TPOQHITSL.

K xonmy oOydenust B 11 Knacce mpeaMeTHbIE pe3yJbTaThl Ha yriayOnE€HHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUINA:

NOHUMAaTh pPOJb (U3UKK B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJILHON M STUYECKOU cdepax NesTEIbHOCTH YEIOBEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHOW HAyYHOW KapTHMHE MHpA, POJIb aCTPOHOMHH B
INPAaKTUYECKON  JEATENIbHOCTH 4YeJIOBEKa M JaJbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIBHOM, CUCTEMATU3UPYIOUIEH,
OOBSICHUTENTFHOM W TPOTHOCTHYECKOW (YHKIMH (PU3MUecKor Teopuu —
ANEKTPOJAUHAMUKH, CIIEHUAIIBHON TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, poap (HU3NUECKON TeopuH B (POPMUPOBAHUHU NPEICTABICHUN O
(bu3nYecKoil KapTUHE MHUPA, MECTO (PU3HUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHS NPUMEHHMOCTH Mojeiell (u3nueckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DSJEKTPUUECKOE U OJHOPOAHOE
MarHuTHOE MOJIs, TApPMOHUYECKUE KOJIeOaHUs, MAaTEMAaTUUECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBIA MAasATHHK, TAPMOHUYECKUE BOJIHBI, WJ€ATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKasl TMH3a, MOJIEJIe aToMa, aTOMHOTO sijipa U
KBAaHTOBOW MOJIENIN CBETA;

paziuyath yCJOBHUSl (TpaHUIbl, 00JacTH) MNPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMU xapakTep (PyHAaMEHTaIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTD HCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TPOIECCHI M SBIICHUS,
UCIIOJb3Yysl OCHOBHBIE TIOJOKEHUS U 3aKOHBI DJJIEKTPOJIWHAMUKH U
CHEUalIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJEKTPUYECKOrO  3apsana, cuina Awmmepa, cuna JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, npaBwio Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B DOJEMEHTE JIIEKTPUYECKOW LENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHINITEITHA);

aHAJM3UPOBATH U OOBSACHITH KBAHTOBBIE IIPOLIECCHI U SBJICHUS, UCTIOIb3YsI
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHEHHE  DUHIITEHHA  AJA
doTodapdexra, mnepBbli U BTOpod moctynarsl bopa, mnpuHUUI
COOTHOILIEHHsI HeompeaenéHHocTell [elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YMCENl M SHEPTUU B SIAEPHBIX PEAKLHUSIX, 3aKOH
pPaAMOaKTUBHOTO pacnana);

OMUCHIBATh (PU3NUECKUE MPOILIECChl U SBJICHUS, HUCIOIb3YS BEIUYHMHBI:
HaIpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
MOJIsl, PAa3HOCTh IMOTEHUMAJIOB, HJIEKTPOJBWXKYILAS CUJA, HMHIAYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIa CAMOMHAYKIIUM, HSHEPrusi MArHUTHOIO IOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HUMITYJIbC, TIOJHAsT SHEPrus,
DHEPTUs TIOKOSI CBOOOJHOW 4YAaCTHUIBI, DHEPrUsi M UMITYJIbC (HOTOHA,
MacCOBO€ YMCIIO U 3aps]l A1Ipa, SHEPTHUSI CBA3U SA1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PUINYECKUX  SIBJICHUM:
ANEKTPOMArHUTHASI MHAYKIIUS, CAMOMHAYKIIUS, pe30HAHC, HHTEeP(dEepeHIIUS
BOJH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpudecknii 3ddext (dhororddexr), ampda- u Oera-pacmaabl
saep, ramMMma-u3lydeHue sjep, (U3NYecKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThl Ja3epa;

ONpENENATh HANpaBICHUE HHAYKIUHA MArHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUe, CO3aBAEMOE MJIOCKUM 3€PKaoM, TOHKOW JINH30M,
U PaCCUUTHIBATH €70 XaPaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBI I aHanmM3a U OOBACHEHHS  (PUIMYECKUX  MPOIIECCOB,
MPOUCXOAAIINX B 3BE3AX, B 3BE3NHBIX CUCTEMAX, B MEKIAUIAKTUUYECKOU
cpene; ABUKEHUsI HEOECHBIX T, IBOJIIOLNHY 3BE3]] U BeeneHHoi;
MPOBOJUTh HCCICOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU HOTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yJibTaThbl MOJYYEHHON  3aBUCHUMOCTHU



bu3NYeCKuX BEIMYMH B BHAE TpaduUKoB ¢ YYETOM aOCONFOTHBIX
MOTPENIHOCTe  W3MEpPEHUid, JelaTh  BbIBOABI 10  pe3ysibTaram
UCCIIeI0BAaHNUS;

NPOBOJANTH KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBATHh aOCONIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNTH OMBITHI IO MPOBEPKE MPEIOKEHHON THIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJTlyYEeHHBIE PE3yJIbTaThl U JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHON
TUIOTE3bI;

OTHCHIBaTh METOBI TIOTYUEHHUS HAYIHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJroAaTh mpaBuiia 0E30MacHOr0 TpyJa MPU MPOBEACHUU UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIEpPUMEHTAa, TMpaKTHKymMa U  ydeOHOo-
UCCJIEIOBATENICKOM W TMPOEKTHOM JEATETbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMS;

pemiaTe pacy€THBIE 3a7a4d C SBHO 33JaHHOM MW HESBHO 3aJaHHOM
¢u3znyecKkoil MOJeNbl0: Ha OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3znyeckue MoJeNH, OTBEYAroU[ue TPeOOBaHUSM 3aJadyH, MPUMEHSTH
(dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3UYECKUX TEOpUi
OpU  WCIONB30BAaHUM MaTEeMAaTHUYECKUX METOJOB pELICHUS  3ajad,
IPOBOAMUTH PAcu€Thl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUs C YYETOM MOJTYyUYEeHHBIX
pE3yNbTaTOB;

pemaTh KadeCTBEHHBIC 3a/Jauyd, TpeOylollrue NPUMEHEHHUs 3HAHWNA U3
pa3HBIX pa3JeNoB Kypca (PU3UKU, a TAaKKe WHTETpallii 3HaHUN U3 IPYrUX
MPEJIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PacCyKJIEHUI ¢ OMOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIs1 OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HayKd, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OIICHUBATDH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
NESTENbHOCTH YEJIOBEKa, CBSA3aHHOW € (DU3MYECKUMHU IMPOLIECCAMH, C
MO3UINI 3KOJIOTHYECKON 6€30MacHOCTH, MPEACTABIECHUI O palliOHAILHOM
MPUPOOTNOIb30BAHUN, @ TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHXKCHHIM



HAyKd W TEXHOJOTMH i1 JaJdbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
0O0IIIeCTBA;

MPUMEHSATh pa3uyHble CrocoObl paboThl ¢ MHpOpMALMEH (PU3NUECKOTro
COJIEp)KaHUSI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(OpPMAIIMOHHBIE
TEXHOJOTMM Uil TIOUCKA, NepepalOTKU U TPEAbsBICHUA Y4YeOHOH H
HAy4YHO-TOMYJISIPHOU MH(MOPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(pOpMaLUK, MOJTYYEHHON U3 Pa3IUYHbIX HCTOYHHKOB, KPHUTHYECKH
aHaJIM3UpOBaTh  MOJy4yaeMmMylo  HMHQOpMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA HUHPOpPMALIUK;

MPOSBIISTD OpraHu3alMOHHBIE U [03HABATEIIbHBIC yMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBITOJIHEHUS TPOEKTHBIX U YyUEOHO-UCCIIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIE€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJei,
IUIAaHUPOBATH PA0OTy IPyNIbl, PALIMOHAIBLHO PACIPEAEIATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO M3
YYaCTHUKOB T'PYMIIbI B pELIEHHE paCCMATPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaylied npodeccuoHanbHOU AESITENIbHOCTH 110
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO POQuIs.
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Konrpoibusie | IIpakTuyeckn
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI
pecypcsl

Pasznea 1. HAYUHBIA METO/I IIO3HAHUWSA ITPUPO/IbI

1.1 Hayunsiii MeTOZ IO3HAHUSA IPUPOLBI 5 1
Hroro no pazgeny 5
Pa3nen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jlunamuka 9
2.3 Craruka TBEpIOro Tena 1
2.4 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 8 1
Uroro mo pazneny 32

Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUUECKON TEOPUH 14 1
3.2 TepmonnHamuka. TennoBble MalTuHBI 17 1
13 ArperaTHble cocTosiHUA BenlecTBa. Da3oBbie 1 |
' HEPEXOIBI
Hroro no pazgeny 42
Pa3znen 4. 9JIEKTPOINHAMUKA
4.1 DIIeKTpUYECKOE T0JIe 21 1




4.2 [TocTOAHHBIN 3JIEKTPUUYECKHIT TOK 22

43 TokM B pa3Iu4HbIX Cpelax 4
Hroro no pazneny 47
Pasnen 5. PUSHUECKHN TPAKTUKYM

5.1 OuU3NYECKUI TPAKTUKYM 8
Hroro no pazneny 8
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
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Ne i/m P Konrpoabnsie | IlpakTnyeckune (g )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazpen 1. JIEKTPOJANHAMUKA
1.1 MaruautHoe mnoJie 15 1
1.2 DJIEKTpOMarHuTHasi HHAYKIHS 13 1
Hroro no pazneny 28
Pasnen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexanuueckue KoeOaHus 10
2.2 DNeKTpOMarHuTHbIC KoJieOaHus 15
)3 MexaHuyeckue 1 3JeKTpPOMarHuTHbIE 10 |
BOJIHBI
2.4 Onruka 25 1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OchnoBbl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOH Jyalln3m 15

4.2 ®dusuka atoma 5

43 ®du3nKa aTOMHOTO Sipa ¥ dJIEMEHTapHBIX 5




HacCTHIL

Hroro no pazgeny

25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU 12
Hroro no pazgeny 12
Pazgen 6. PUSHUECKHA IPAKTUKYM
6.1 @u3nYeCKUil NPaKTUKYM 16 16
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHHUE
Cuctemaru3zanus u o0o01IeHue
71 IIPEIMETHOrO COAEPIKAHMSI U OTIbITa 15
' NesITeIbHOCTH, TPUOOPETEHHOTO NTPU
u3yudeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHOe Bpems 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

Ousnka — pyHAaMeHTaIbHAs HAyKa O
npupoze. IloBropenne nzyueHHoro B 9
KJacce

HayuHblit MeTOJT TO3HAHUS U METO/BI
UCCleI0BaHus (PU3UYECKUX SIBICHUI.
[loBTOpEHME M3yueHHOTO B 9 Ki1acce.

Bxonanas KOHTPOJIbHAsA pa60Ta

DKCTIEpUMEHT U TeOpHs B MIPOIIECCe
no3HaHus npuposl. CmocoObl u3MepeHUs
¢dusznyecKkux BeTUIrH. AOCOTIOTHAS U
OTHOCHUTEIbHAS TIOTPEITHOCTYA U3MEPEHHM
(GU3NYECKUX BETUIHH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B OpMUPOBAHUH COBPEMEHHOM
HAY4YHOI KapTHHBI MUpPa, B TPAKTUYECKOM
nesitenbHOCTH Jrosielt dusnka u npodeccust

Oyny1ero

MexaHnuueckoe JBUKEHUE. Cucrema
orcyeTa. OTHOCHTEIBHOCTH MEXaHUIECKOTO
JABHOKCHUA. HpHMaﬂ u o6paTHa${ 3aJa4uu
MCXaHUKHU




Pannyc-BekTop MaTepuaibHOM TOYKH, €r0
MPOEKLIUU Ha OcU KoopauHat. Tpaekropus.
[Tepememienue. Cxkopocts. X mpoekiuu Ha
OCH KOOpJUHAT

PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE.
I'papuueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHEVHOTO JIBUKEHUS

CrnosxeHue nepeMenieHnii 1 CKOPOCTEN.
Pewenne 3anau

10.

HepaBHoMepHoe nBuxxeHue. MrooBeHHas
CKOpOCTb. Y ckopenue. [IpsmonrHeitnoe
JIBUKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM

11.

I'paduueckoe onucanue NpsIMOIUHEHHOTO
JBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

12.

CBoOoaHoe majieHre. Y CKopeHue
CBOOOIHOTO HajeHMs. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpaduKu

13.

JIBukeHue Tena, OpoIIeHHOrO MO YIJIOM K
TOPU30HTY

14.

KpuBonnHeliHoe aBuxkenue. J[BHKeHUE MO
OKPYXHOCTH. YTJIOBasi U JMHEWHAs
ckopocts. [lepnoa u yacrora.
L{eHTpOCTpEMUTENBHOE U TIOJIHOE
YCKOpEHHUE

15.

KonTponbHas padbota no teme
"Kunemartuka"

16.

Ilepsblit 3ax0oH Hprorona. Muepuuanbusie




cucteMbl otcuéra. [IpuHIIn
OTHOCUTEIbHOCTHU I anuines.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

Cuna. PaBHogelicTBytOIas cuia. Bropoit

17. 3akoH HeroToHa. Macca
18 Bzaumopeinicteue ten. Tpernil 3aKk0H
"| Herorona
19 [IpuHnun cynepnosunuu cui. Pemenne
" | 3amau Ha mpuMeHeHHe 3aK0HOB HproToHA
3aKOH BCEMUPHOTO TATOTEHUS.
20. DKBUBAJICHTHOCTh TPAaBUTAIUOHHON U
MHEPTHOU MaccChl
51 Cuna TsKeCTH M yCKOpeHue cBOOOIHOTO
" | manmeHus
22. | Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupoma u BUABI CHIT
23. TpeHus. J[BUxkeHue B )KUIKOCTH U ras3e ¢
Y4ETOM CHJIbI COTPOTUBIICHHUSI CPEBI
24 HaBnenue. 'mapocTaTtuyeckoe AaBjICHUE.
"| Cuna Apxumena
AOCOJIIOTHO TBEPJIOE TEIO.
25. | IlocrtymnarenbHOE U BpallaTelIbHOE
JBUKEHUE TBEPJOTO Tella
26 MOMEHT cuiibl OTHOCUTENBHO OCH
" | Bpamenus. Ilnedo cusl
27. | CaoxeHue CUII, IPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecTH Tena. Y cloBus
paBHOBECHsI TBepIOTo Tena. Buabl




paBHOBeECHS

28.

Pemenue 3agau

29.

KonTponbhas padora no teme "JIlunamuka.
Cratuka TBepaoro tena'

30.

NMnynec MaTepualbHON TOYKHU, CUCTEMBI
MaTepualbHbIX ToueK. LleHnTp Mace
CHUCTEMBI MaTEpPHAIIBHBIX TOYEK. TeopeMa o
JBHKEHHUH LIEHTPa Macc

31.

WMiynbe cuibl M1 USMEHEHHE HMITYJIbCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaxktuBHOE NBHXKEHUE

32.

MomMmeHT HUMITYJIbCa MaTepHaﬂLHOﬁ TOYKH.
HpCIICTaBJ'ICHI/Ie 0 COXpaHCHUH MOMCHTA
HUMITYJIbCAa B HCHTPAJIIbHBIX ITOJIAX

33.

Pemenue 3amau

34.

Pabota cuiibl Ha MaJIoM U HA KOHEUHOM
nepemereHuu. I'padpuueckoe
npezcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHJIBI

35.

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON YHEPTHH
MaTepuaIbHOU TOUKU

36.

[ToreHnmanbHbIe ¥ HENOTEHIMAIbHEBIE
cunbl. [loTenuuanbHas sHeprusi. 3akoH
COXpaHEHUs SHEPTUH

37.

KontponbHas padoTa mo Teme "3akoHbI
COXpaHEHNUs B MEXaHUKe"




Pa3BuTHne npeacTaBieHUil 0 NPUPOJIE

38. | Temnotrel. OcHOBHBIE nonoxenns MKT.
Huddysus. bpoyHoBckoe nBrkeHNe
CtpoeHue ra3000pa3HbIX, )KUJIKUX U

39. | TBepAbIX Tesl. XapakTep ABUKECHUS U
B3aMMOJICMCTBHSI YACTHI] BELLIECTBA
Macca u pa3mepsl MOJIEKYT (AaTOMOB).

40. | KomuuectBo BemiectBa. [locTosiHHas
ABoraapo

a1 Temneparypa. TerioBoe paBHOBeCHE.

" | Hlxana Ilenscus

42. Pemienue 3agau

43, Wneanbupiii Ta3. I'a30BbIe 3aKOHBI

44 VYpaBuenue Menzeneesa-Knaneiipona.

" | Pewenue 3aga4
45 AbGcomoTHas TeMmnepaTtypa. 3aKoH
" | JambToHa
46 W3omporieccsl B UI€aIbHOM rase ¢
" | MOCTOSHHBIM KOJMYECTBOM BEILECTBA
I'paduueckoe npencraBieHue

47. | M30mpPOIECCOB: U30TEPMa, U30X0Pa,
n3zobapa

48. | OcnoBHoe ypaBHeHHne MKT

49. | Pemenue 3aga4

50. | CBs3b aOCOTIOTHOM TEMIIEPATYPbI

TEPMOJIMHAMUYECKON CUCTEMBI CO CPEeAHEN
KMHETUYECKOMN YHEPTHEe MOCTYNaTEIbHOIO




TEIIOBOTO JBMXKCHUS €€ 4aCTHI]

51.

Kontponbnas padota no teme "OCHOBBI
MKT"

52.

TepMoanHaMuueckasi cucTeMa. 3alaHue
BHEIIHUX ycioBul 11 T/ cuctemsl.
Bremnue v BHyTpeHHUE ITapaMeTpBl.
[Tapametpsl T/] cuctemsl Kak CpeHHE
3HAQ4YCHMsI BEJIMYMH, OIIUCHIBAIOIIUX €€ HA
MUKPOCKOIINYECKOM YPOBHE

53.

HyneBoe Hauasio TepMOAMHAMUKH.
Camonpoun3zBonbHas penakcanus T/]
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO

54.

Mogenps naeanpHOTO raza B
TEPMOJUHAMUKE. Y CIIOBUS IPUMEHUMOCTH
3TOU MOJEIN

55.

VYpasnenue Menpaeneesa-Knanelipona u
BBIpaXCHHE ISl BHYTPEHHEH SYHEPTUU

56.

BeIpaxeHue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'0 HJICAJIBHOTO Ta3a.
KBasucrarnueckue 1 HECTaTUYECKHE
IIPOLIECCHI

57.

DneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Brraucnenue pabotsl o rpaduky mpouecca
Ha pV-auarpamme

58.

Temnonepenayua kak criocod N3MEHEHHS
BHyTpeHHel 3Heprun T/l cuctemsl 6e3
CoBepIIeHUs pabOThI

KoHBekImsi, TemIonpoBOAHOCTD,




U3ITy4YeHHUe

KommuectBo Termuiotsl. TemmoéMKOCTh Tea.
VY enbHas U MOJISIpHAs TEIUIOEMKOCTH

>9. BEIIIECTBA. Y IeIbHAs TEIUIOTA CTOpaHus
TOTUTHBA
60 Pacuér konuyecTBa TEIUIOTHI IPU
"| rtemnomepenade
61 [TonsTre 06 aqnabatHoOM mporiecce.
" | TlepBblii 3aKOH TEPMOAMHAMUKH
Bropoii 3ak0H TepMOIMHAMUKHY IS
62 PaBHOBECHBIX U HEPABHOBECHBIX
" | mpoueccos. HeoOpaTuMOCTh NPUPOIHBIX
MIPOLIECCOB
[IpyHIMIIBI 1EMUCTBUS TETIOBBIX MAIIIMH.
63.
KT
64 Maxkcumanbsroe 3Hauenre KITJ. Iuxn
" | Kapno
65. | Pemenue 3agau
DKOJIOTHYECKUE aCTIEKTHI UCTIOJIb30BAHUS
66 TEIUIOBBIX ABUTaTelel. TemioBoe
" | s3arps3HeHHe OKpYKAIOLIEH CPebl.
[Ipodeccus - axonor
67. | Pemenue 3agau
68 KonTponbHast padota no teme
" | "Tepmomunamuka. TernoBsle MamUHEL"
69. | IlapooOpa3oBaHue U KOHIEHCAIUSI.

HcnapeHue u kunenue. Y nenapHas TeIoTa




napooOpa3oBaHus

HaCI)IHICHHBIG M HCHACBIIICHHBIC I1apbI.
KadgecTtBenHas 3aBUCUMOCTD IIJIOTHOCTH U
JAaBJICHUSA HACBIIICHHOI'O mmapa OT

70. | Ttemmeparypsl, UX HE3aBUCUMOCTb OT
00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIepaTypbl KAIICHHS OT JaBJICHUS B
KHUIKOCTU

71 BnaxxnocTs Bo3yxa. AGcosoTHas 1

" | oTHOCHTENBHAS BIAXKHOCTH

72. | Pemenue 3ama4
TBépnoe Teno. Kpucrammueckue u

73. | amopdHbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTaJUIOB

74 [lnaBnenue u kpuctamm3auus. Y genbHas

" | Tennora nuasnenus. Cyoaumanust
JHedopmarun BEpAOTO Tena. Pactskenue

75. | ncxarue. Casur. Monyins HOwra. Ilpenen
ynpyrux aedopmariuii
TemnoBoe paciimpenue KXUAKOCTEN U

76. | TBEpABIX T€J1. AHTAPMOHHU3M TEIUIOBBIX
KOJICOAHUH YacCTHIl BEIleCTBa

27 [Tpeobpa3zoBanue 3Heprun B (pa3oBbIX

" | mepexomax. YpaBHEHHE TEIUIOBOTO GajiaHca

78. | Pemenue 3amau

79 KonTponsnas pabora no teme "Arperaraoie

cocTosHMs BenlecTBa. Pa3oBbie nepexoasl”




80.

DeKTpu3aIus Tei U e€ MPOosIBICHUSI.
DnekTpuyeckui 3apsia. /IBa Buma
AJIEKTPUICCKUX 3apsaaoB. [IpoBogHUKH,
JTUAJICKTPUKU 1 TTOJTYTIPOBOTHUKHU

81.

DneMEHTApHBINA ANEKTPUUYECKUH 3apsil.
3aKOH COXpaHEHUsI MIEKTPUIECKOT0 3apsiaa

82.

B3anmopericteue 3apanoB. Toueunsle
3apsasl. 3akoH Kynona

83.

Pemenue 3amau

84.

Onexrpuueckoe noie. Ero aeiicteue Ha
IEKTPUYECKUE 3apsbl

85.

Hanpsk€HHOCTB 3JIEKTPUYECKOTO OIS,
[Tpo6uslit 3apsa. JInHUM HaNPSXKEHHOCTH
9JIEKTpHUYEeCcKOro noiust. OqHOpoaAHOE
3JIEKTPUYECKOE T10JIe

86.

IToTeHnmaabHOCTh QJICKTPOCTATHYCCKOI'O
moJist. Pa3HOCTh TTOTEHIIMAJIOB U
HaIIPsAKCHUC

87.

[ToTeHmanpHast SHEPTHUS 3apsiia B
3JIeKTpocTaTHUecKoM mose. [lorenmnman
3JIEKTPOCTATHYECKOTO TOJIS

88.

CBs13b HANPSKEHHOCTY NOJIL U PA3HOCTHU
MOTEHIUAJIOB I YJIEKTPOCTATUYECKOTO
0JIA

89.

[IpuHIHI Cynepno3unuu JIEKTPUIECKUX
oJien

90.

Pemenue 3amau




ITone Toueunoro 3apsna. [lone paBHOMEpHO

91. .
3apsHKEHHON cdephl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY
92. | mapa. [Tone paBHOMEPHO 3apsKEHHON
OECKOHEYHOH IIJIOCKOCTH
[IpoBOAHMKY B 3EKTPOCTATUUECKOM II0JIE.
93 VYcnoBue paBHOBECHUS 3apsAI0B.
' JIMDNEeKTPUKHY U TTOJIyITPOBOTHUKH B
3JIEKTPOCTATUYECKOM I10JI€
Konnencarop. D1ekTpo€MKOCTb
94. | KoHJeHcaTopa. DJIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa
[TapannensHOE COeIMHEHNE KOHJIEHCAaTOPOB
95. IlocenoBaTeabHOE COEIUHEHUE
KOHJIEHCAaTOPOB
96. DHeprus 3apssKeHHOTO KOHJIEHCATopa
97. Pemienue 3agau
98 JIBro>keHue 3apsKEHHOM YaCTHULIBI B
' OJIHOPOJIHOM BJIEKTPUUECKOM TMOJIe
99. Pemenue 3amau
100 KonTponbHas pabota mo teme
| "Dnexrpuyeckoe moiue"
Cunna toka. ITocToSHHEIN TOK. Y CIIOBHSA
101.| cymiecTBOBaHUS MMOCTOSHHOTO
3JIEKTPUUECKOTO TOKa
102.| Hcrounuku Toka. Hanpsoxenune u 9J1C
103.| 3akon OMa Jj1s y4acTKa Iemu.




DNEKTPUUECKOE COMPOTUBIICHHUE

3aBUCHUMOCTb COIIPOTUBIIEHUS OJHOPOIHOTO
104.| npoBOJHHMKA OT €O JJIUHBI U IIJIOIIAAN
IIOIIEPEYHOI0 CEUCHUS

VY 1enpHOE CONPOTUBIICHUE BEILIECTBA.

105.
Pemenue 3amau
106 [TocnenoBarenbHOE, MapaJLIEIbHOE,
| CMEIIaHHOE COEAMHEHHE IPOBOIHUKOB
107 Pacuért pa3BeTBIEHHBIX JIEKTPUUECKUX

nenei. [Ipasuna Kupxroga

108.| Penrenue 3amau

PaGoTa snexkrpuyeckoro Toka. 3aKoH

109.
Hoxoynst —Jlenna

110.| Permenune 3agau

MOIIHOCTB 3JIEKTPUUECKOTO TOKA.
111.[ TemnoBas MOITHOCTh, BEIZIE/IsIEMAas Ha
pe3ucrope

112.| Pemenune 3agau

113 OJ1C 1 BHyTpEHHEE CONIPOTHUBIICHHE
| MCTOYHHKA TOKA

114 3axoH OMa 17151 OJTHOM (3aMKHYTOM)
| DIEKTpUYECKOH Lenu

115.| Pemenune 3agau

116.] MomIHOCTH, UCTOYHHKA TOKA

117 Kopotkoe 3ambikanue. [Ipodeccus -

JIEKTPUK




118.

KOHHCHC&TOP B IICIIN ITIOCTOSHHOI'O TOKa

119.

Pemenne 3agau

120.

Pemenne 3agau mo reme "IlocToSSHHBIH
3JEKTPUYECKUN TOK"

121.

Penrtenue 3anad mo treme "TlocTOAHHEIN
ANIEKTPUYECKUMA TOK"

122.

KounTponbhas padbota no teme
"IIOoCTOSTHHBIN 2JEKTPUYECKHUNA TOK"

123.

DnexTpuueckas MpOBOAUMOCTD PA3IUYHBIX
BELIECTB. DJIEKTPUUECKUN TOK B METAJLIAX.
CBepxnpoBOIUMOCTb

124.

DNEKTPUUECKU TOK B pacTBOpPax U
pacIuiaBax 3J€KTpoIMTOB. 3akoHbl Dapanes
JUISL BJIEKTPOJIA3a

125.

DnexTpuduecKuii ToK B razax. [lmazma
DNEKTPUYECKUN TOK B BAaKyyMe.
BakyymHble pu6opsbl

126.

DNEKTPUUECKUN TOK B MOTYIIPOBOIHUKAX
[TomrynpoBOIHUKOBBIE TPUOOPHI
[Tpodeccus - unxeHep

127.

®u3HUECKU MPAKTUKYM IO TEME
"M3MepeHne Cuiibl TOKa U HaNPSKEHUS B
LEIU TOCTOSIHHOTO TOKA MPY MTOMOIIHN
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiu "3HaKOMCTBO ¢ U(PpoBOI
nabopaTtopueii o ¢usuke. [Ipumepsr
U3MepeHHs PU3NIECKUX BETUYUH MPH
MIOMOILYA KOMITBIOTEPHBIX JATUUKOB"




128.

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHrne HepaBHOMEPHOTO JIBMKEHUS C
LEJBIO OMpeIeIeHUsI MTHOBEHHOMN
ckopocth"

129.

Du3HUECKU IPAKTUKYM I10 TEME
"N3mepenune yCKopeHus Npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBIDKECHUY 110 HAKJIOHHOU INIOCKOCTH" WIIH
"HccnenoBanue 3aBUCUMOCTH MTyTH OT
BPEMEHU MIPU PAaBHOYCKOPEHHOM
nBIKeHUN"

130.

Du3HUECKU IPAKTUKYM I10 TEME
"HccnenoBadne 3aBUCHMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3uHOBOM 00pa3iie, oT ux aegopmanun”
unu "M3yueHne IBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
n€rkuii 6;10K"

131.

Du3HUECKU IPAKTUKYM I10 TEME
"N3mepenue ko3 duirienta TpeHus mno
BEJIMUMHE YTJIOBOTO KO3 uirienTa
3aucumocT Frp(N)" wmm "UccnenoBanue
JBUKEHUS OpyCKa M0 HaKJIIOHHON
MJIOCKOCTH € TTIEPEMEHHBIM KO3 pHIreHTOM
Tpenus" win "M3ydyeHue ABUKEHUS Tpy3a
Ha Bayly ¢ TpeHuem"

132.

®u3HUECKU IPAKTUKYM I10 TEME
"HM3yueHne n30TepMHUYECKOrO Mporecca
(pexOMEHJ0BaHO UCIOJIb30BAHUE




ndpoBoii 1adoparopun)" win "Usyuenue
M30XO0pHOTO npouecca” unu "N3yuenune
n3zobaproro mporecca” uinu "l[IpoBepka
ypaBHEHUS COCTOSIHUS"

133.

Du3HUECKU IPAKTUKYM I10 TEME
"N3mepenue yaenbHOM TeIIOEMKOCTH WIH
"HccnenoBanue npouecca OCTbIBaHUS
Benlectna" win "Mccienosanue
agunabatHoro mporecca” nwiu "M3ydenue
B3aUMOCBSI3H SHEPTUU MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUIICHUS
xuakocten"

134.

®u3HUECKU IPAKTUKYM I10 TEME
"HccneqoBanue CMENIaHHOIO COETMHEHUS
pe3ucropoB" win "M3Mepenue yieabHoro
CONPOTHUBIICHHS TPOBOJIHUKOB" WIIH
"HccneqoBaHyue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS IS JTAMITbl HAaKaJIuBaHUS"

135.

PeseprubIil ypok. O6001eHue 1
cHUCTeMaTH3alus 3HaHUI

136.

PesepBHeIil ypok. O6o0IcHHE 1
cHUCTeMaTU3als 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara uudposbie
/i Tema ypoka Beero Kontpoubnsbie | IIpakTnueckmue | H3y4eHH 06paz0OBaTEIBHBIE
padoTbI padoThI s pecypesI
BzaumopelicTBrEe NOCTOSSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. |
['unore3a Amnepa. [ToBropenue
u3ydeHHoro B 10 knacce
Bekrop MmaruuTHOM MHAYKIMH. [IpuHImD
) CYHEpIO3UIMU MAarHUTHBIX NoJiel. JInnumn 1
MarHuTHOM unaykuuu. [losropenue
u3ydeHHoro B 10 knacce
3 Bxonnas koHTposibHas paboTa 1 1
4 MarsnuTHoe 1osie NpoBOAHUKA C TOKOM. |
OnbIT OpcTena
Cuia Amriepa, e€ HanpaBJIeHUE U MOJTYJIb 1
6 Pemienue 3anau 1
. [Ipumenenue 3akoHa Amnepa. 1
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuiia JlopeHua, e€ HanpaBiI€HUE U MOJLYJIb.
8 JIBr>keHue 3apsiKEHHOM YacTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
9 Penrtenue 3amau 1
10 Pa6ota cunsl Jlopeniia 1
11 Pemrenue 3agau 1




MarauTHoOe 10JIe B BEIIECTBE.

12 ®eppoMarHeTHKH, napa- u AMaMarHeTHKU
OcHOBHBIE CBOWCTBA (peppOMarHETHKOB.

13 [Tpumenenue peppoMarHeTUKOB
ANEKTPOTEXHUYECKON OTPACIU

14 Pemenue 3amgau no reme "MaruutHoe nosue"

15 Pewenue 3agau no reme "MaruutHoe nose"

16 SIBieHMe ANEKTPOMArHUTHON UHYKITHH.
[ToTok BeKTOpa MarHUTHON MHAYKLIUU

17 OC unaykuuu

13 3aK0H 3JIEKTPOMArHUTHON UHAYKIIMHU
®Dapanes

19 Buxpesoe anexrpuueckoe noiue. Toku Oyko

20 OJIC MHIYKIUU B IBUKYIIMXCS
MIPOBOIHHUKAX

21 Pentenue 3anau

22 IIpaBuino Jlenua

” NunyxkruBHocTh. KaTyllika MHIYKTUBHOCTH
B LIETIH MTOCTOSTHHOTO TOKa

24 SIBnenue camounaykuuu. 3/1C
CaMOMHAYKIUHU

’5 DHeprus MarHUTHOTO TOJISl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

26 Pemenne 3anau

7 O0o01IeHre U cHCcTeMaTU3alus 3HaHUH 110
TeMe "DneKkTpoarnHamMuKa"

28 KonrposbHas pabora no reme




"OnexkrpoguHaMuka"

Kounebarenbuas cucrema. CBOOOIHBIE

29 KoJjebanus. ['apMoHNYecKre KoaeOaHus

30 KunemaTtnueckoe U JUHAMUYECKOE
OIHMCAHMUE KOJCOATEIbHBIX ABKCHHUI
DHepreTudeckoe onrcanue. BeiBo

31 JTUHAMHYECKOTO OMUCAHUS TAPMOHUYECKUX
KoJIe0aHUH U3 UX YHEPreTHUECKOTO U
KMHEMAaTHYECKOI'0 OIMHCAHUS

32 Ammmatyaa u gaza kojaedaHuit
[lepuox u yacrota xonedbanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJIEOAHUI

33 MaTteMaTH4yecKoro MastHuka. [lepuon
CBOOOJTHBIX KOJIEOAHUH TTPY>KUHHOTO
MasiTHHKA

34 3aryxarommue Koyiebanus. BeIHyKIeHHBIC
KoyieOanus. Pe3onanc

35 ABTOKOICOAHUS

36 Pemenne 3amau

37 Ypok-koHbpepeHnius "MexaHndeckue
KOJIeOaHMS B My3bIKaJIbHBIX HHCTpyMEHTaX"

18 O00011eHre 1 cUCcTEMaTU3aINs 3HAHNUHI 110
TeMe "Mexannueckue kojieoanus"

39 DIeKTpOMarHuTHbIE KOJIeOaHusI.
KonebaTenbHbII KOHTYD

40 ®opmyna Tomcona. CBsi3b aMILTATY AbI

3apsijia KOHJIEHCATOpa ¢ aMIUTUTYAOU CHJIBI




TOKa B KOJIeOATeIbHOM KOHTYype

3akoH COXPAaHCHUA SHCPIUH B UACATIbHOM

H K0JIe0aTeTbHOM KOHTYpE
3aTyxarolre 31eKTPOMAarHUTHbIE

42 KosieOaHus. BeiHYXIeHHBIC
AJIEKTPOMATHUTHBIC KOJICOaHUS

43 IlepemeHnHsbIi TOK. Pe3nucTop u KoHIeHcaTop
B LIETIH [IEPEMEHHOT0 TOKa

44 Karymika vHIyKTUBHOCTH B 1IENH
MEPEMEHHOTO TOKA

45 3akoH Oma 1Sl JIEKTPUYECKON 1enu
MIEPEMEHHOTO TOKA
MoniHOCTh IEPEMEHHOT0 TOKA.

46 AMIUTUTYHOE U JEHCTBYIOIIEE 3HAUYCHUE
CHJIBI TOKA Y HATIPSIKEHUS

47 Pe3oHaHC B 2JIEKTpUYECKON LIETIH

48 Pentenue 3amau
WneansHbIif TpanchopmaTop.

49 [Ipon3BOACTBO, Mepeava u nmoTpedaeHue
anekTpudeckoi aHeprun. [Ipodeccus -
SHEPreTUK
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

50 anekTposHepruu. KynbTrypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B MOBCETHEBHOMN )KU3HU

51 Pemenue 3anau

52 Pemrenne 3agau

53 OO0o01IeHrEe U CHCTEMATH3aLKs 3HAHUH 110




TeMe "DIeKTpOMarHuTHbIC KojiebaHus"

MexaHnyecknue BOJIHbL. XapaKTepUCTUKHU

>4 MEXaHHYECKUX BOJTH

55 CBoiicTBa MEXaHUYECKUX BOJIH

56 3ByK. XapaKTEpUCTUKH 3BYKa

57 Nudpasyk u ynerpassyk. [llymoBoe
3arpsisHEHNE OKPY KaloIIel cpebl

58 Pemenue 3anau

59 DNeKTpOMarHuTHEIE BOJTHBL. M3myueHue
AJIEKTPOMATHUTHBIX BOJH

60 DHeprus AMEeKTPOMArHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
[Ikana 31eKTPOMarHUTHBIX BOJH.

61 [TprMeHeHne IeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY
[TpuHLIMIIBI paAHOCBS3HU U TEIEBUICHUS.

62 Pannonokarus. DIeKTpOMarHuTHOE
3arpsi3HEHNE OKPY Karolei cpebl

63 Kontponbnas padora no teme "Konebanus
1 BOJTHBI"

64 Caer. 3aKOH MPSMOJIUHENHOTO
pacnpocTpaHeHus CBETa

65 Pemienue 3a1ay Ha IpUMEHEHHUE 3aKOHA
NPSIMOJIMHEHOTO PacIIPOCTPAHEHHSI CBETA

66 Otpaxxenue cseta. [1nockoe 3epkaio.
Cdepuueckoe 3epkaio

67 [Ipenomnenue cBera. AGCOIIOTHBIN U




OTHOCHTEIBHEINA ITOKa3aTeNlhb MMPCIOMIICHUA.

[TonHOE BHYTpEHHEE OTpa’KEHHUE.
[IpenenbHbIN yroJ MOJTHOTO BHYTPEHHETO
OTpaKeHHUSI

Pemenne 3aa4 Ha IPUMCHCHUEC 3aKOHOB

68 OTPa)KEHUS U TIPEJIOMJIICHHUS CBETA !

69 Xon aydent B mpusme. Jlucnepcus cBera. )
CrnoxHblii cocTaB 6enoro cBera. Lpet

70 JInn3pl. DOKyCHOE pacCTOSTHUE U 1
ONTUYECKask CUJIa JIMH3BI

71 [TocTpoenue n3o0paxeHuii B TMH3aX U UX 1
cucreMax. YBEIMYECHHE JIMH3bI
Pemenne 3aay Ha mocTpoeHue

72 M300paKEHHM, TOTYyYaEeMbIX C TTOMOIIIBIO 1
JIVH3

73 ['1a3 kak onTuyeckas cucteMa 1

74 Pemenue 3amau. [Ipenens npuMeHUMOCTH 1
reOMETPUYECKON ONTUKHU

75 CKopocTb cBETa U METO/IBI €€ U3MEPEHUS 1

76 Hucnepcus cBeta 1

77 WNuTtepdepentus ceeta 1

73 KorepeHnTHble HCTOYHUKHU. Y CIIOBUS 1
HaOJIOCHUSI MAKCUMYMOB U MUHMYMOB

79 Pemenue 3anau 1

80 [Ipumenenue naTEephEepeHITNN 1

81 Hudpaxus ceeta 1

82 Hudpakuronnas pemérka. Y cioBue 1




Ha6J'IIO,Z[€HI/I${ TJIaBHBIX MaKCUMYMOB

83 Pemenue 3amau 1

%4 [TonepeyHOCTH CBETOBBIX BOJIH. 1
[Tonsipusanus cBera

85 Penrenne 3amau 1

86 CBeTOBBIC SIBJIEHUS B IPUPOJIE 1

%7 O06o01eHre 1 cucTeMaTU3aIys 3HaHUH 110 1
teme "OnTuka"

88 KonTponbHas padota no reme «Onruka» 1
['panu1IBl TPUMEHUMOCTH KJIACCUYECKOM

89 MEXAHUKH. 3aKOHBI JIEKTPOIMHAMUKU U 1
MPUHIUI OTHOCUTEIbHOCTH

90 [ToctynaTel cenuaibHOM TEOPUH 1
OTHOCHUTENIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycinosue

91 NPUYUHHOCTH. OTHOCUTEIBLHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHHE BPEMEHU U
COKpAIl[EHUE JITTUHBI

9 DHEprusi ¥ UMITYJIbC PEISITUBUCTCKON |
YaCTHUIIbI

93 CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM 1
PENATUBUCTCKOM YaCTHUIIBI. DHEPTHUSI TTOKOS

94 PaBHOBECHOE TEIIOBOE U3ITyUYEHUE 1

95 3akoH cMmenieHusa Buna 1

96 I'mnotesa M. Ilnanka o kBaHTax. OTOHBI 1

97 DHeprust 1 UMITYJIbC (OTOHA 1




®dotorpdext. OnbrTet A. I'. CToneTona.

78 3akonsl pororddexra

99 VpaBuenue DitHmreitHa ais Gotodddekra.
"Kpacnas rpanuna" ¢pororddexra

100 Hasnenue ceera. Onbitsel [1. H. Jlebenena

101 BonHoBEBIE cBOIICTBA YaCTHIL
Bousnnbl ne bpoiins. [lnuHa BoaHEI e

102 Bbpoiinst u pazmepbl 001aCTH JIOKATA3AITUH
JBUKYIIEICS YaCTHIIBI

103 KopmyckynsipHO-BOJIHOBOM Tyain3m

104 Judpakiys 3JeKTPOHOB Ha KPUCTAIIIAX
Creuunduka u3smMepeHnuit B MUKPOMHUPE.

105 CooTHo1IEHN HEoNpeAeIEHHOCTEN
['eiizenbepra

106 Pemenue rpadguueckux 3aaaq

107 Pemienune pacy€THbIX 3a1a4
Kontposnbhas pabora o temam: "OCHOBBI

108 CTO", "KopmyckynsipHO-BOTHOBOM
nyanusm"

109 OIBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMa.
[TnanerapHas mozaens atoma Pesepdopna

110 IToctynatel bopa

11 Bunpl ciektpoB. CiekTp ypoBHEU SHEPrun
aToMa BOJOpoa

112 CHnOHTaHHOE U BBIHYXK/IEHHOE U3TTy4YCHHE
cBeTa

113 Jlazep




114

Hyxnonnast mozens sigpa ['erizenoepra-
NBaneHko. 3apsaa U MacCOBOE YHUCIIO sIApa.
H3oronrsl. PagnoakTMBHOCTE

115

3aKoH pasnoakTUBHOTO pacnaaa. CBoicTBa
MOHU3HPYIOLIETO U3JIy4eHus. BiausHue
PAANOAKTUBHOCTH HA )KMBBIC OPraHU3MBI.
Hosumetpus. [Ipodeccus - nozumerpuct

116

DHeprusi CBA3U HYKJIOHOB B sizipe. SnepHbie
cwibl. Jledext macce siapa. SnepHbie
peakmuu. Snepusie peaktopsl. [IpoGiemsr
YIIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKTHI Pa3BUTHUS SIIEPHOMN
SHEPreTUKHU

117

MeTo1bl perucTpalnuy U UCCIEI0BAHUS
3JIEMEHTapHbIX YacTull. OyHJaMeHTaJIbHbIE
B3aUMOJICUCTBUA. bapruOHbI, ME30HBI U
nentoHsl. [IpencraBienue o CtannapTHON
mozenu. KBapk-rimrooHHas Mozenb aIpOHOB

118

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO prusmueckoi KapTUHBI
Mupa

119

DTanbl pa3BUTHS ACTPOHOMHH. 3HAYECHUE
aCTPOHOMUH

120

[IpuMeHUMOCTD 3aKOHOB (DPU3HKH JJIS
00BSICHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX
HCCIICIOBaHUM




COBpeMeHHI:Je OIITHUYECCKHUE TCIICCKOIIbI,

121 pPaaroTeNeCKOIbl, BHEaTMOC(hepHas
aCTpPOHOMUS

122 Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue
3BE3/IbI, IJIAHETHI, UX BUTUMOE JIBHKCHUE
Conneunas cucreMa. Connue. ConHevHas

123 akTUBHOCTB. McTounuk sHeprun CoyHIa u
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.

124 Juarpamma "cnekTpajibHbIN Kilacc —
CBETUMOCTB"

125 3Be3/1bI TIIAaBHOM MOCIEN0BATEILHOCTH
BuyTtpennee crpoenue 38€31. CoBpeMEHHbIE

126 MPEJICTaBICHUS O POUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3/. DTarlbl )KU3HU
3BE3N

127 Mnineunsii [1yTe — Hama ["anaktuka. Tumel
rajakTuk. YEpHbIE ABIPHI B S/Ipax rajJakTUK
Bcenennas. Pacnpenue Beenennoii. 3akon

128 Xab6:ma. Teopust bosbiioro B3pbiBa.
PenukToBoe n3nyyeHue

129 MacmraOHas cTpykrypa Beenennoii.
MeraraiakTuka

130 Hepeménusle npo0i1eMbl aCTpOHOMHUH

131 DuU3NYECKU MPAKTUKYM 10 TEME

"HccneqoBaHnue MAarHUTHOT'O IOJIS
MMOCTOSIHHBIX MarHUTOB" WIH
"HccnenqoBaHue CBOVICTB




dbeppomarnetukoB" win "Uccnenopanue
JENCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C
TOKOM"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cunbl Amnepa" wiu "M3yuenue
132 3aBUCUMOCTH CWJIBI AMITepa OT CHJIbI TOKA"
nnu "OnpeneneHre MarHUTHON WHIYKIIUU
Ha OCHOBE M3MEpPEHUs CUJIbl AMriepa"

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue sBICHUS

133 AJIEKTPOMArHUTHOW MHAYKIMH'" WIN
"OnpeneneHre HHAYKIIMA BUXPEBOTO
MarHuTHOro nojs"

Pu3NYECKU IPAKTUKYM 110 TEME
134 "UccnenoBanue sSiBIEHUS CAaMOUHTYKIIUN"
i "COopka MOJIeIH 3JIEKTPOMAarHUTHOTO

reneparopa"

Du3HUECKUN IPAKTUKYM 110 TEME
"N3mepenue mepuojia CBOOOTHBIX
KOJICOAHU HUTSHOTO U MPY>KUHHOTO

135

MasITHUKOB"

Du3HUECKU IPAKTUKYM I10 TEME
136 "IIpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasiTHUKE"

137 DuU3HUECKUN IPAKTUKYM I10 TEME
"HccnenoBaHyue NepeMEHHOT0 TOKa yepes
MIOCJIEZI0BATEIBHO COCITMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ uin
"HccnenoBanue paboThl HCTOYHHUKOB CBETa




B LIENU NTIEPEMEHHOTO TOKA"

138

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

139

Du3HUeCKU IPAKTUKYM 110 TEME
"N3mepeHue nokasaresns npeaoMIIeHUS
crexia" wim "llomydenue n3oopaxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajla v JIUH3bI"

140

Pu3HUECKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha IpuMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSHUSI pacCEUBAIOIINX
uH3"

141

Pu3HUECKU IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu, uHTEpdHepeHInn
U ToJisipu3alu ceera'

142

dusnuecKuil NpakTUKyM 10 TeMe
"OnpeneneHre UMIYJbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o ¢ororpadusim
TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

143

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka Ha
OCHOBe uccienoBanus Gorordpdexra” umm
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa
Yyepes CBETOAUO/ OT HalpsHKeHus"

144

DuU3NYECKU TPAKTUKYM 10 TEME
"HccnenoBanue CieKTpa pa3peskeHHOTO




aTOMAapHOTO BOAOPOJIa M H3MEPEHUE
nocTostHHOM Punbepra”

145

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
UCIIOJIb30BaHUEM J103UMeETpa" Win
"N3yueHue nmoraonieHus: 6eTa-4yacTuil
amoMuHueM"

146

Pu3NYECKU IPAKTUKYM 110 TEME
"HaGmtonenus 38€31H0TO HEba
HEBOOPYXKEHHBIM IJ1a30M C UCTIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKESHHUH JIJIs1
OTIpEICTICHUS TTOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausl CeBepHOro MoMyIapus U sipKue
3B€3161" win "HaOmroneHus B TeJIECKONI
JIyHbI, U1aHET, TYMAHHOCTEW U 3BE3THBIX
cKorieHui"

147

O0o00mIeHre U CHCTEMAaTH3allis 3HAHUH.
Poub pm3uKu 1 acTpOHOMUH B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U 3TUYECKOM chepax
JIeITeIIbHOCTH YenoBeka. KTo Takue
buzuku?

148

O0600611eHre U crucTeMaTu3alys 3HaHuH.
Posnb 1 MecTO (pU3HUKHN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

149

O060011eHNne U cUCTeMaTU3aIMs 3HAHUH.
Pounb pusndeckoii Teopun B GopMUpOBaHUN
npecTaBIeHU 0 GU3NIECKOI KapTHHE




MUpPa, MECTO (PU3MUECKOIN KapTUHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUHN O MIPUPOJIE

O0001IEeHNE U CUCTEMATHU3AIIMS 3HAHUHI 110

150 teMe "Kunemartuka"

151 O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUI 110
teMe "Kunemartuka"

152 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHU 110
teme "JIlunamuka"

153 O000111eHE U CUCTEMATH3AIMS 3HAHUH 110
teme "Cratuka TBepaoro tena"

154 O0001IeHre U cUCTEMaTU3aUs 3HAHUI 110
TeMme "3aKOHBI COXpaHEHHS B MEXaHUKe"
O0001Ienre B cucTeMaTH3ays 3HAHUH 110

155 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM
teopun"

O0o001IeHNEe U CHCTEMATH3aLMs 3HAHUI 110

156 teme "Tepmoaunamuka. TemoBbie
MalIuHb"

O0o001IcHNEe U CHCTEMATH3aLKs 3HAHU 110

157 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoan”

158 O0001IeHEe U CHCTEMATH3AIMS 3SHAHUH 110
TeMe "OnekTpudeckoe nosue"

159 O0001IeHre U cUcTEMaTU3alUs 3HAHUI 110
teme "TlocTOsIHHBIN AeKTpUYECKUi TOK"

160 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

teme "Toku B pa3nuyHbIX cpeaax”




161

O0001eHre 1 cUcTEMaTU3aUs 3HAHUH 110
TeMme "MaruutHoe noie"

162

PesepBubiil ypok. O60011eHIE U
cHCTEMaTH3alMs 3HAHUH 110 TEME
"JJIeKTpOMarHuTHas MHIYKIUA"

163

PesepBHeiit ypok. O600mIeHHE 1
CHCTEMAaTU3aLMs 3HAaHUH 110 TEME
"Mexanndeckue KoiaeOauusa"

164

PesepBHelit ypok. O6o01IeHHE U
cUcTeMaTH3alys 3HaHUH 110 TemMe
"DeKTpoOMarHuTHbIE KonebaHus"

165

PezepsHblil ypok. O6001enue u
cucTeMaTH3alys 3HaHUH 10 Teme
"MexaHHUYECKUE U HIIEKTPOMArHUTHbIE
BOJIHBI"

166

PesepHbIii ypok. O6001ICHNE 1
cucTeMaTu3alnus 3Hagui mo reme "Ontuka'

167

PesepBHbIif ypok. O6001IeHHE H
cucTteMatusanys 3Hagui mo reMe "OCHOBEI
CTO"

168

Peseprublil ypok. O60011eHIE 1
cUCTeMaTH3alMsl 3HaHUM 110 TeMe
"KopmyckyisipHO-BOJIHOBOM ayain3m"

169

PesepBHeiit ypok. O6o0eHHE U
cHCTEMaTHU3alis 3HaHui 1Mo reme "duszuka
aTtoma"

170

PesepBHeIit ypok. O6001IeHHE U
cucreMatTu3anuia 3HAHUH 110 TEME




"DnemMeHTsl acTpou3nuku"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

1.

®dusuka. Mexanunka, 10 knacc/ Makumies I'.41., Cunskos A.3.,
OO011ecTBO ¢ OTPaHUUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY;
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue

®duzuka. MonekynspHas pusuka. Tepmoannamuka, 10 kiace/ MsikuiieB
I'.41., CunsikoB A.3., OO1IECTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTHIO
«IPOD®AY»; AkunonepHoe obmectBo «M3marenscTBo «IIpocBemienne»
®dusnka. Dnekrpoauaamuka, 10-11 kmacesl/ Msikumes I7.51., CunskoB
A.3., O0111eCTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;

AxkmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1.

atanuna A.B. ®usuka. 10 kinacc. Meroanueckoe nocodue K
yuebnuky I'.5l. Msxumesa, A.3. CunsakoBa
[aranuna A.B. ®u3uka.l1 knacc. Meroauueckoe nocoone Kk yueOHUKyY

I' 4. MskumeBa, A.3. CuHIKOBa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. Enunas xomiexuus nudpoBbIX 00pa3oBaTelbHbIX pecypcoB. http://school-

collection.edu.ru/



2. KOJIJICKHI/I}I CCTCCTBCHHOHAYYHBIC 9KCIICPUMCHTHI Poccuiickoro

oOpazoBarensHOTO TIopTana http://experiment.edu.ru/



