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INOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo (u3uKe Ha ypOBHE CpeaHEro o0Iero oopa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHOM mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHnenun
npenojiaBanus yueOHoro npeamera «D@u3rka» B 00pa30BaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTrPaMMBL.

B cootBerctBun ¢ tpedboBanusiMu OI'OC COO yrioyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3nKa» Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHusl BbBIOMpaeTCs OOYyYaIOUUMUCA, I[UIAHUPYIOIUMH MPOAOJKEHUE
o0pa30BaHuUs M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue ¢pusuku (yriayOn€HHbIM ypOBEHb) HA YPOBHE CPEAHEr0 OOIIETO
oOpazoBanus otBoutcst 340 yacoB: B 10 kiacce — 170 wacoB (5 yacoB B HENEIO),
B 11 xmacce — 170 yacoB (5 4acoB B HEZIEIIIO).

[Ipennaraemplii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT U OMBITOB COCTABJICH C Y4YETOM HMHAMBHUIYaJTbHBIX

0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTOJ NO3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo1 Mo3HaHUS U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUM.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHust (U3MYECKUX BEIMYMH (QHAJOTOBbIE W LHUQPOBHIE
U3MEpUTENbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEJIWYUMH  (a0coiroTHas W
OTHOCHUTEJIbHAS).

MonenupoBanue (GU3NUECKUX SBICHUU M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TENO, HACAIbHAS >KUAKOCTb, HACATBbHBIA Ta3, TOYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Dusnueckas
TEOpHs.

Pons u MecTto Qu3NKuM B (POPMHUPOBAHMU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B PAKTUYECKON IEATEIIBHOCTH JIFOAEH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, RPAKMUKYM.

N3mepeHnue cuibl TOKa W HANPSXKEHUS B IEMU TMOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ LH(poBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TTPU MOMOIIH KOMITBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTETBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BeKTop MaTepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKHM, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTepPUaIbHON TOYKH OT BPEMEHH, U UX
rpaduku.

CBobOogHoe mMmaneHue. YCKOpeHHe CBOOOIHOTO majacHusA. J[BrmKeHHe Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHHUsI MaTepUaIbHON TOUYKH OT BPEMEHHU, U UX TpauKH.



KpuBoimHenHoe  nBWKEHME. J[BHKEHHME  MAaTepHAIIBHOM  TOYKHA 11O
OKPYXHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[lenTpocTpeMuTeabHOe (HOPMaJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOpPEHHUE MaTEpUaAIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIHUIAOMETD,
JNBUKEHUE CHaApsAOB, LEMHbIE, IIeCTepEéHYaTble W PEMEHHBIE Mepeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0BaHusl IBUKEHUIA.

MtrocTpanys NpeaenbHOro nepexoia i U3MEpEeHNe MITHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy Py IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTI'O JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpEeHHsI MPpU MPSAMOIMHEITHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBHKECHUU.

WU3mepenre  ycKOpeHUST ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNE HU(PPOBOM J1abOpaTOpUN ).

WN3yuenne JABWXKEHUSI Tella, OpPOIIEHHOTO TOpU3OHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM IPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JalTbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue NBUXKEHHSA Tella MO OKPYXKHOCTH C MOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa oOpallleHusi KOHMYECKOTO MasTHUKA
OT €ro MapaMeTpoB.



Tema 2. lunamuxa.

[lepBbiii 3akoH Hprotona. MuHeprmaneHbie cuctemsl oTcyéra. [lpmHnmn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTCcuéTa (OmpeleseHue,
TIPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiuu Cul.

Bropoi 3axkon HeroToHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PABUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOTHOTO TAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHEThI U OT Teorpaduyueckoil IMHpPOTHL. JIBUXKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [epBast kocmuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec tema, nBHXKylerocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cujia TPEHUS CKOJBXKECHUS W CUJIA TPECHUS
nokos. Koaddurment tpenus. Cuiia CONPOTUBICHUS MNPU JABMXKEHUM Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHn4eckre YCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLIECCHl: MOAIIUITHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGmronenue aBMKEHUS TNl B MHEPITUATBHBIX 1 HEMHEPIUATBHBIX CUCTEMaX
OTCYETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

Kauenne aAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHUCTBYIONIEH  MNPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3Mepenune macc 1o B3auMOAECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NIOABEME U TAJCHHH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHUME CUJT TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CHJT TIPH JBMKCHUHM OpyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka ruMOTE3bl O HE3aBUCHUMOCTH BPEMEHM [IBHXKEHHUSI Opycka IIo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCHhl.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

W3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpamieHus. llnedo cuibl.
CrnoxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PAaBHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IMPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIN KpPaH, peIIETYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

Y cioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccnenoBanne yCiaoBHM pPaBHOBECHS TBEPAOTO TeEJa, HMEKOLIET0 OCh
BpAaIlCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axonvt coXpaneHus 6 MmexaHukxe.

Nmnynbsc MaTepuaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbIX TOUYEK. L{eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBU)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT umiynbca mMarepuanbHOUM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
npeacTaBieHue padOThl CHIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CHIbl. lloTeHnmanbHas »Heprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHAsS
DHEPrUs Telna B OJAHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnumanbsHas 3HEprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMMYECKAsi CKOPOCTh. TpeThbsi KOCMUYECKAsE CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHy/IM U1 HMACAIbHOM JKUIKOCTU Kak CIEACTBHE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE MTPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKOI, (UIypHOE KaTaHUE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

W3mepeHne MOIHOCTH CUJIBL.

W3MeHeHne sHepruM Teja PU COBEPIIEHNUN PaOOTHI.

B3anmHble TNpeBpalleHWs] KMHETHYECKOM M IMOTCHIHAIBHOW SHEPrud IpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHIIBL yIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

W3mepenne uMmiysbca Teiia o TOpMO3HOMY ITYTH.

W3mepenne Cuibl TSATH, CKOPOCTH MOJENIW 3JIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHNE U3MEHEHUS NMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

M3mepeHne KNHETUYECKON SHEPTUH TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TPEHUS.

Omnpenenenre padOTHl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHOMN
IIJIOCKOCTH.

Pa3znen 3. Mogekyasipuasi pu3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopULL.

OCHOBHBIEC TIOJOKEHHUSI MOJIEKYJsIpHO-KUHEeTHUeckol Teopun (MKT), wux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUJKOCTEW M TBEPIBIX TeN M OOBSCHEHHE CBOICTB BEIIECTBA HA OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekya (aromoB). KomuuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ um3Mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JIBHKYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kmnanelipona. AOGcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccrl B
UJcabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIOy JaBJI€HUEM U  CPEIHEHM KUHETUYECKOW  3HEeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEPaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEHEH
KMHETUYECKOW dHEPTUEH MOCTYNAaTEIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHIL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO TBUKECHHUSL.

Juddy3ust sKuIKOCTEH.

Mogens onbita lTepHa.

[IpuTssKEeHNE MOJIEKY L.

Mopenu KpucTamIu4ecKuX pemETOK.

Habmronenune u nccienoBanue N30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccmemoBanre Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEX Iy TOpSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3ydeHne n30X0pHOro mnporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYCHMSI BEJIMYMWH, ONMUCHIBAOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus mpUMEHMMOCTH TOM MOJIENIM: HU3Kasi KOHIICHTpAIUsl YacTHIl, BICOKUE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Boruucienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  SHEpPruu
TEPMOJIMHAMHYECKOM  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. Tenmno€éMKOCTh Tenma. YAenbHas H - MOJBIPHAS
TEIUTOEMKOCTH BellecTBa. YpaBHeHuMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. I[lonstue 006
aauabaTHOM IIpoIiecce.

[lepBblidi 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl  HM3MEHEHUS  BHYTPEHHEH  DHEPruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTtopoii 3akoH TEpPMOJMHAMUKHM MJi1 PABHOBECHBIX IMPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMbI IMPOXOIUT
eIMHCTBEHHAs afauabara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMMKHM JJIsI HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komrencanmu (Knaysuyc). HeoGpaTumMocTh NpuUpoOIHBIX MPOIIECCOB.

[TpuHuMIB! 1eWcTBUA TEIIOBBIX MammuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTMYECKUE ACIEKThl MCIOJb30BAHUSA TEIUIOBBIX JBUTaTenen. TerioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckne yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIYYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUA «TEIUIOBBIX» OTXOJIOB C
WCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUE YAETbHBIX TEIUIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

Uccnenosanue annabaTHOTO mpoiiecca.

KomnbroTepHble MOJIENN TEMIIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCThIBaHUS BEIIIECTRA.

HccnenoBanue anquabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwus. lcmapeHne W KureHue. Y aelbHas
TEIJIOTa MapooOpa3oBaHU.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAaBJIEHHUS HACBIIIEHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINIbHAS BIIAYKHOCTD.

TBépnoe Teno. Kpucrammuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctayuioB. [lnaBieHne W KpucTauM3alusa. YJIeJbHAas TEIloTa IUIaBJICHUS.
CyOnumarnusi.

Hedbopmaruu TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monayns FOwra.
[Ipenen ynpyrux aedopmariuii.

TemnoBoe pacmupeHue XUAKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacuimpeHrne. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEprUn B Pa30BbIX MEPEXOaX.

YpaBHEeHHE TEIIIOBOTO OajiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumsipasie siBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MAaTEpUAIIbI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMBITHI C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.



KanwinspHsle sBIE€HHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIO0THI MIJIABJICHHUS JIbJA.

W3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIAXKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
IIOMEILECHUH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCMMOCTH Jedopmanuu  pe3uHOBOro odOpasma oT
PUIOKEHHON K HEMY CHJIBI.

Paznen 4. diaekTpoauHamMuKa.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel W €€ MPOSBICHHS. JJNEKTpUYECKuM 3apan. /IBa Buma
ANEKTPUYECKUX 3apsanoB. IIpOBOJHUKH, JUANEKTPUKA U  MOJYNPOBOAHUKU.
DneMEeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHMS BJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

DIIeKTpUYECKOe 1ose. Ero AeicTBre Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsok€aHocTh  anekTpuueckoro  mosisa.  [IpoOuwiid  3apsa.  Jluauwu
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NOTEHLHMAIOB U
HanpspkeHue. [loteHimanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB JUJISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaK u
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OCCKOHEYHOW TUIOCKOCTU. KapTuHbBl JMHUN HANPSOKEHHOCTH JTHX TIOJICH U
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJAEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIeHCATOopA.

JIBrxkeHHe 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: SIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKECHHBIX IJIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCaTtopa OT IUIOIIaAH
IJTACTUH, PACCTOSAHUS MEXKAY HUMH U JUAIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apSKEHHOIO0 KOHIEHCATOPa.

3apsaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

OueHka crjl B3auMOAEHCTBUS, 3apSyKEHHBIX TEIl.

HaOnronenue npeBpamieHys YHEPruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
M3JIy4YEHUS CBETOINO/A.

N3ydyeHne npoTekaHus TOKa B LEINN, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEeHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHJICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYciioBusL CymeCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hampskenue U u DJ1C &.

3akod OMa U1 ydacTKa LEMu.

DIeKTpUIecKoe COITPOTHUBIIEHUE. 3aBUCHUMOCTh CONIPOTHUBJIECHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon /[xxoymns—JIeHna.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJMHOW (3aMKHYTOM) DJJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3aMbIkaHue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA W TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSKEHUS I PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe uzmepenue 3/1C. KopoTkoe 3aMblkaHK€ TaIbBAHUYECKOTO 2JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coelMHEeHNUs UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

HccnenoBanre cMENIaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenue yaeabpHOoro COpOTURIICHUS MPOBOHUKOB.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanre 3aBUCMMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METALJIOB. 3aBUCUMOCThH COINPOTUBICHUS] METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynpOBOJHUKH. CoOcTBeHHass U npUMeCHas IIPOBOJIUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [Ina3ma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMUOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAST MUKPOCKOIIUSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa ¥ IpOBOIUMOCTh BO3/1yXa.

CpaBHEHHE TPOBOIMMOCTH METAJLIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TUOAA.

Yuenuueckuit skcnepumenm, navopamopnsie padomel, npaKkmuKkym.

HaGmronenue anexTpoiusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  CONPOTHUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XapAKTEPUCTUKU THO/IA.

POu3n4ecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCTHOJIb30BAaHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTENBHBIE MOTPELUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYHUH.
OneHka rpaHul DOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TNPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCSI C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HaHuA: [BJICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3Mveckass BeIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue QyHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BeKkTOphl 1 X MPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonocusa: mexannueckoe NBWKEHHUE B *KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl,
yTHIn3anus OWOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE Y KalIMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: IHUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJISIpHAs Macca, II0Jy4YeHHWE HAaHOMATEPHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U Ia30B, )KUAKAE KPUCTAJUIBL, DIEKTPUYECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTUYECKAS TUCCOUNALIMS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO31yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHre ABMXKCHUN C HCIIOJNb30BAaHHMEM MEXaHU3MOB,
y4€T CYXOr0O MW IKUIAKONO TPEHHsI B TEXHUKE, CTATHYECKUE KOHCTPYKLIHH
(KpOHIUTEHH, pemeéTyaTble KOHCTPYKIUHU), HUCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), IBUraTeslb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJMUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUATIOB, B TOM YMCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, BJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
ra3zopas3psiHbIE JaMIIbl, TOJYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoaMHAMMKA.

Tema 4. Mazcnummnoe noe.

B3auMonelcTBUE TOCTOSAHHBIX MATrHUTOB MW MPOBOJHUKOB C  TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHUE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUC TIPOLCCChI: IMMPHUMCHCHHC

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

KaptuHa  7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptrHa nMHUI MarHMTHOW MHIYKIMU TTOJIS JJIMHHOTO IIPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmtoienue nBUKeHUs IMy4yKa 3JIEKTPOHOB B MarHUTHOM IIOJI€.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccenmenoBanre MarHUTHOTO TTOJSI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (peppOMarHeTUKOB.

HccnenoBanue 1elCTBYS OCTOSSHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenne cuitbl Amrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIBI TOKA.

Omnpenenenne MarHUTHOW MHIYKIIMYA HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomazHumnas uHOYKYu.

SIBieHue 3NEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHAyKIMK. OJIC uMHAyKIMH. 3aKOH JJIEKTpOMarHuTHOM uHAaykuuum Papanes.
Buxpesoe anekrpuueckoe nosne. Toku Dyxo.

S/1C mHAayKOMyM B IPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIEMH TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHAYKINH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: WHAYKIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3eMuIH.

Hemoncmpauuu.

HabGnronenue siBJIeHUS 2JIEKTPOMAarHUTHOW MHTYKIIUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenua.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBreHHE CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CWJIBI TOKA B LIEMH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MOJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

[Mapmonunueckue konedanusi. Kunemarudeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYECKOW 3Hepruu). BeiBoa
JUHAMUYECKOI0 ONMUCAHUS TapMOHMYECKUX KOJIEOAHUN M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Amrmuutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KOJICOaHUI €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosneOanui. Ilepron Manbsix CBOOOJHBIX KoJieOaHUI
MaTEeMaTU4YecKoro MasaTHHUKa. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux konebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHn4ecKue ycTpOMCTBAa U TEXHOJIOTHYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0iae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJAa MaJIbIX KOJieOaHWil rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyXaromux KoJieOaHU U 3aBUCUMOCTH Iepro/ia CBOOOIHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanre koyie0aHUM TIpy3a Ha MACCUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUA.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHHU Ha yIIpyroMm IMojABECE.

M3y4yeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MAsSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHA.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJIOaHUS B
uaeanbHoM KosebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTYZBI
3apsiia KOHJEHCATopa ¢ aMIUIMTY/I0N CHIIbI TOKa B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0AaTEIIbHOM KOHTYpE.

3aryxarommue JIEKTPOMAarHUTHBIE Kojie0aHusl. BriHyX/1€HHBIE
AIIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemeHHBII TOK. MOIIHOCTE IIEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS MpU Pa3IMYyHON (opMme
3aBUCUMOCTH IIEPEMEHHOI'O TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHcaTop M KaTyllKa
WHIYKTUBHOCTH B LI€NU CUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanbupiii Tpanchopmarop. IlpousBojacTBo, mepegaua U MoTpebiIeHUE
AIEKTPUYECKON IHEPTUMU.

DKOJIOTUYECKHE PHUCKU IMPU IPOU3BOACTBE 3eKTposHepruu. KymbeTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HH.

TexHHYeCKHe yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Hemoncmpauuu.

CB0OOOAHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YacTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuIorpaMMbl 3J1IEKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenb 31eKTPOMAarHuTHOTO TeHepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKaA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COECIMHEHHH pE3HCTOPa, KaTyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY eTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKym.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUS HUX pacnpocTpaHeHus. llomepeuHbie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMieHHe, MHTephEepeHLUs H
nudpaxims.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEN CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3JYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiiCTBa  JJIGKTPOMArHUTHBIX  BOJH:  OTPa)X€HHWE,  IPEJOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBSI3U U TeNEeBUACHUS. Paqnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckrue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-nieusp,
yIIbTPa3BYKOBasi TUArHOCTUKA B TEXHUKE U MEAUIIMHE.

Hemoncmpauuu.

OOpazoBaHue ¥ pacIpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Konebumomieecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

HabGnronenune orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue naTepdepenninu u qudpakiiui MEXaHUIECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue CBOWCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpa)XeHue,
pesIoMJICHUE, TOJSIpU3aIs, udpaKius, UHTephepeHITHS.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
riockoM 3epkane. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
nperaomiieHusl. OTHOCUTENBHBIN MMOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHHE JUJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHUYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBera. ClIOkKHBIA cocTaB O€JI0ro CBETa.
LBer.

[TomHOe BHYTpeHHee oTpakeHue. l[IpeaenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBaromiie JuH3bL. ToOHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKass CUja TOHKOW JIMH3BI. 3aBHUCHUMOCTH (POKYCHOTO
paccTosiHus TOHKOM cepruyeckod JIMH3BI OT €€ Te€OMETPUU M OTHOCHUTEIHHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

®opmysia TOHKOW JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xoa jyda, MPOLIECANIETO JUH3Y IOJ ITPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontuueckor ocH. IlocTpoeHue wu3o0pakeHU TOYKM W OTpe3Ka MPSMOMl B
COOMpAIOIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBuss HaOMIOAEHHMS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NaJ€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHhl: OYKH, JIYIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMII€HUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONapaIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB N300paKEHUH B JTMH3aX.

Moenn MUKPOCKOIIA, TEJIECKOTIA.

HaGmronenue natepdepeHinm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3ydenne 1uppakimOHHON PEIIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOJISIPOUIOB JIJIsl U3YUCHHS] MEXAaHUYECKUX HAMPSHKEHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnsvie padomult, nPAKMUKYM.

N3mepeHue nokazaress npeioMIIeHUs CTeKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BelmiecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenre PoKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tomydyenune n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHU€e TeIECKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, uHTep)EepeHInn 1 OISIpU3aIii CBETA.

N3yuenne noysipyu3alu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3yuenne nuaTepdepeHIIny JIa3epHOT0 U3JIyYCHUS Ha IBYX IIEIISIX.

Habmonenune nucnepcun.

Hab6mronenue u uccnenoBanue AUQPpakImOHHOTO CIIEKTpA.

N3mepenue IrHbI CBETOBOU BOJIHEI.

[Tony4yeHue criekTpa M3ITy4YEHUsl CBETOAMOAA MPH MOMOLIU JU(pPaKIIMOHHOU

PELIETKMU.
Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl

CIIEeIIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
Vcnoue npuurHHOCTH. OTHOCUTEIBHOCTH OJAHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrUs
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apsKEHHBIX YACTHII.

YyeHndeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Pasznea 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemienuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dorordpdext. Ombitel A. I'. CroneroBa. 3akoHbl hoTodPdekra. YpaBHEHHE
OunmTenHa 1a poroaddexra. «Kpacnas rpanuiay Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpakarolrylo MoBepxHOcTh). OmbiTel II. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. JInuna BosHb! e bpoins u
pasMepbl 00ONAaCTH JIOKAJIM3AIMU ABWXKYyIIelcs yactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepeHuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpauuu.

®oT0o3PdeKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHeIIHET0 poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB — OT
OCBEILIEHHOCTH.

CBeToanon.

Conneunast Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @usuka amoma.

OnbITel MO HCCIENOBaHUIO CTpoeHusi aroMma. [lmaHerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u norionieHnre (pOTOHOB MPHU MEPEX0ie aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunpl cexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHCTBAa M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPalbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopna.

HabGnronenue TMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OnpenenenHue JIMHBI BOJIHBI JA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuii 3kcnepumenm, n1abopamopusie pabomaol, nPAKMUKYM.

Habnronenue IMHEH4aToro CuekTpa.

HccnenoBanue cnekTpa paspeKEHHOI0 aTOMapHOTO BOJAOPOJAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomno2o A0pa u INEMEeHmMApPHvIX YACHUY,

Hyxnonnast mogens siapa [eiizenOepra—MBanenko. 3apsa snapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-nu3nyyeHue.

3aKOH paJMOAKTUBHOIO pacmaaa. PaguoakTUBHBIE M30TONBI B IMPHUPOJIE.
CBoiicTBa MOHMU3UPYIOIIETO HM3TyuYeHUs. BlMsiHue pagnoakTUBHOCTH Ha KUBbBIC
opranu3mbl. EcrecTBeHHbIN POH M3inydeHus. Jlo3umerpusi.

DHeprus CBsA3W HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. Henenue u cuntes siuep. Anepusie peaktopsl. [Ipodiembl
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE ACIEKThl Pa3BUTHS
AIEPHOM SHEPTETUKH.

Metobl perucTpaliy U UCCIEA0BaHUs 3JIEMEHTAPHBIX YaCTHLI.

OyHaaMeHTalbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CrangaptHor Moenu. KBapk-riarooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHmapTHOM Monenu. TéMmHas Marepuss U TEMHas
SHEprusl.

EnunHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, nPAKMUKYM.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yueHnne noriomeHus: 6eTa-4acTUIl aTFOMUHUEM.



Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPHU3UKH.

Otanbl pa3BUTH acTpoHoMuU. [IpuKiianHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (DU3UKUA MJIE OOBACHEHHS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAIUOTEIIECKOIIbI, BHEATMOC(EpPHAs aCTPOHOMHUSI.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «crieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3MbI TJIABHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3BoMonMu ConHIA U
3BE31. DTambl )KU3HHU 3BE3I.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxkenne u aBwxkeHue ConHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE H3TydYEHHUE.

Macmrabnas crpyktypa Beenennon. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOnronenust 3BE31HOr0 HEOA HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONPEICSICHHs TTOJI0KEeHHUST HeOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/bI.

HaOmonenuss B Teneckon JIyHpl, TjIaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHHM.

Pu3nvecKui NPaKTUKYM.

CrniocoObl u3Mepenus pU3NYECKUX BETUYHH C UCIIOJIh30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TTOTPEUTHOCTH U3MEPEHUN (U3NYECKUX BEIMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazluenax «YUCHHYECKUUA  HAKCIEPUMEHT,
nabopaTtopHbIe pabOThI, MPAKTUKYM).



O06o0maroniee NOBTOPEHUE.

OO0o0uIeHne U cucTeMaTH3alus COJIEp KaHusl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3rka U TEpMOJUHAMUKA», «IEKTpoAUHaAMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAJIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IIEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KApTUHE MUpPA, 3HAYCHUE ONMCATEIBHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW W  MPOTHOCTHYECKON  (QyHKIUI
buznyeckoit Teopun, posib GU3NYECKON TEOPUHN B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmueckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABIECHHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXIIPEIMETHBIX CBS3€H C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBIICHUE, HAy4YHbIA (pakT, runoresa, (pusmyueckas BEIUUYHMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, 3KCHEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOPHs.

Mamemamuka: pelIeHUE CHCTEMbl YpPaBHEHHH. TpHUrOHOMETpHUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpHI M WX NMPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37ieMEHTAapHBIX (QyHKUUW. [Ipu3Haku nomOOMSI TPEYroJIbHUKOB,
OMpeIeSICHNE IOIAIU TWIOCKUX (GUryp U 00BbEMA TEJL.

Buonozua: snektpudeckue SBICHHUS B JKUMBOM mpupojie, KoseOaTelbHbIE
JIBWKEHUS B JKMBOW TNPHUPOJE, SKOJOTMYECKHE PHUCKUM TIPH IMPOU3BOJCTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HECHHE  OKDPYXAIIEH  Cpensl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SBICHHUS B >KUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

T'eocpaghua: wmarHuTHple mNOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JMHUAU 3JIEKTpOIepeaay, 3JIEKTPOABUTaTeNb, paaap, PAAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHHKH, SJIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHET'O OBIIEI'O
OBPA30BAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbITA JAEATEIBHOCTHA B IPOLIECCE pean3aluy OCHOBHBIX HAIIPABIICHUI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUSI:

e chOpPMHUPOBAHHOCTh TPAXKIAHCKONW TMO3UIMUA OOYyYAIOIIErocss Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUIICKOTO OOIIECTBA;

e  TIPUHATHE TPAJUIMOHHBIX OOINEUETIOBEUECKUX TyMaHUCTUUECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

e  TOTOBHOCTh BECTH COBMECTHYIO JEATCIBHOCTH B HHTEpEcax
IpaKJaHCKOTO OOIIEeCTBA, y4aCTBOBATh B CaMOYIPABJICHUH B 0Opa30BaTEIbHOU
OpraHu3aluy;

e  YMCHHME B3aWMMOJACHCTBOBATH C COLUAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUM C UX PYHKIUSIMHU U Ha3HAUCHUEM;

e  TOTOBHOCTb K TyMaHWTapHO! U BOJOHTEPCKOMN AEATEIbHOCTH.

2) MATPHOTHYECKOT0 BOCIIUTAHMA:

e  c(HOpMUPOBAHHOCTH POCCUMCKONW TpaXITAHCKOW  HJIEHTUYHOCTH,
MaTpUOTU3MA;

e  IICHHOCTHOE€  OTHOLIEHHME K  TOCYJAapCTBEHHBIM  CHUMBOJIAM,
JOCTIKEHUSIM POCCUNUCKHUX YUEHBIX B 0071aCTH (PU3UKHU M TEXHUKE.

3) TyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSI:

e C(pOPMHUPOBAHHOCTH  HPABCTBEHHOIO CO3HAHMUA, 3TUYECKOTO
MOBEACHUS;

e  CHOCOOHOCTHh OIIGHWBATh CHUTYaIllMI0 W TPUHUMATH OCO3HAHHBIC
pelIeHrs, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e  OCO3HAHME JJMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OyAyIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e  OCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYasg 3CTETUKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.



4) TPyA0BOTO BOCIIMTAHMSI:
e  HWHTEpPEC K pa3nudHbIM cdepam mpodecCHOHATBEHON e TENHHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE TUIAHbL;
e  TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAHHIO B
o0nacTi GU3HKU HA TPOTSHKEHUU BCEH KU3HH.
5) 3K0JIOTHYE€CKOT0 BOCTIMTAHMUS:
e cOPMHUPOBAHHOCTh  HKOJOTHYECKON  KYJIbTYPHI, OCO3HaHHE
rJI00AJIBHOTO XapaKTepa 3KOJOTUYECKHUX MPOoOJIeM;
e  IUIAHUPOBAHUE W OCYLIECTBJIEHUE NCUCTBUM B OKPYXKAIOUIEH CpEAe Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA;
e  paclIMpeHHe OIbITa ACATEIBHOCTH DKOJOTUYECKOW HAINpaBIECHHOCTH
Ha OCHOBE UMEIOIINXCA 3HAHUH 10 (pusuke.
6) HeHHOCTH HAYYHOT0 MO3HAHMS:
e chOpMHPOBAHHOCTH MHPOBO33pPCHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO pa3BUTHUS (HU3UICCKON HAYKH;
e  OCO3HAHHE IICHHOCTU HAyYHOU JESTEIHHOCTU, TOTOBHOCTH B IPOIIECCE
u3ydeHus: (QUBUKA ~ OCYIIECTBISATH  MPOEKTHYID M HUCCIEOBATEIbCKYIO
NEeATEeTLHOCTh HHIUBUIYAIBHO W B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3naBaTe/ibHbIe YHUBEPCAJTIbHbIE YUeOHbIE J1eiiCTBHUS
1) Ba3oBble JJornyecKue JIeMCTBUsI:

e CAMOCTOSTEIHHO (HOPMYTUPOBATH U AaKTyaJIU3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e ONpPEACNSTH ICIH ISATCTLHOCTH, 3a7aBaTh MapaMeTPhl U KPUTEPUU UX
JIOCTHKCHUSI,

e  BBIIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

e  pazpabaTeiBaTh TIUIaH pEIIEHUS MPOOJIEeMbl C Y4YETOM aHajIu3a
UMEIOIINXCS MaTePUATBHBIX M HEMAaTepHUATbHBIX PECYPCOB;

e  BHOCHUTh KOPPEKTHUBHI B JICSITEIBHOCTb, OIIEHWBATh COOTBETCTBHUE
PE3YNBTATOB LEJSIM, OIICHUBATh PUCKHU MOCJICICTBUN JEATEILHOCTH,

e  KOODAWHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUSAX peabHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

e  pa3BUBATh KPEATHBHOC MBIINIJICHUE TPU PEIICHUH >KU3HEHHBIX
poOoaem.



2) Ba3oBble ucciaenoBaTeIbCKHe TeHCTBHS:

e  BIANCTh HAYYHOH TEPMUHOJIOTHEH, KIIOUCBBIMH TOHATHSAMHU W
MEeTOAaMH (PU3NUYECKON HAYKU;

e  BIANETh HABBIKAMH Y4E€OHO-UCCIIEIOBATEIBCKOM M  MPOECKTHOU
NEATeTPHOCTH B 007acTH  (PU3MKH, CIOCOOHOCTBIO ¥ TOTOBHOCTBHIO K
CaMOCTOSITEIFHOMY TOMCKY METOJIOB pEIIeHUs 3a7ad (PU3NYECKOTO COJEpKaHus,
MPUMEHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHUS;

e  BJAJAETh BUJAMH JIEATEIHLHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSA, €ro
WHTEpHpETallud, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HKH;

e  BBIIBJIATH TPUYHUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UPOBATH
3a/ladyy, BBIJBUTaTh THUMOTE3y €€ pelieHusi, HaXOAUTh AapryMEHThI IS
JTI0Ka3aTelIbCTBa CBOUX YTBEPKJECHUH, 3a/1aBaTh MMapaMeTphl U KPUTEPUH PEIICHUS;

e  aHAJIM3UPOBATH TOJYYCHHBIC B XOJE PEIUICHHs 3aJadll PEe3yJbTaThl,
KPUTHYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

e  CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

e  J1aBaTh OLICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

e  yMETh MEPEHOCUTH 3HAHUS MO (U3HKE B TMPAKTUIECKYIO 00JIaCTh
KU3HENIEITeIIbHOCTH;

e  YMETb MHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

e  BBIIBUTaTb HOBBIC HJEH, MpejaraTb OPUTHHAIBHBIC TOAXOMABI H
pEIICHMSI;

e  CTaBUTh NpPOOJIEeMbI M 3a/JayM, [OMYCKAIOIIWE albTepHATHBHBIC
peleHusl.

3) Padora ¢ uHpopmManueii:

e  BIANETh HaBBIKAMH  MOJydeHUs uHpopManuu  (GU3HYECKOTO
COJICp)KaHUSI W3 MCTOYHHUKOB DA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISTH
MIOWCK, aHallW3, CHCTEMAaTH3allMI0 M WHTEPIPETalrio MHPOPMAIUN Pa3TMIHBIX
BUJIOB U (hOPM TIpEICTaBICHUS;

e  OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAIIUU;

e  WCHOJB30BaTh CPEACTBAa MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3aa9 ¢ COOMIOJIcHHEM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUCHBI, PECypcocOepeKeHHsl, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;



e  CO37aBaTh TEKCTHI (PU3UYECKOTO COAECPIKAHUS B PA3IUUHBIX (opmaTax
C Y4YyéToM Ha3HayeHuss HUH(pOpMAUUMU W UEIEBOM ayJuTOpUH, BHIOMpAs
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaTU3ALINH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

e  OCYLIECTBJISAITH OOIIEHHWE HAa YpOKax (PHU3MKHM U BO BHE-ypOUHOU
NEeSATEIbHOCTH;

e  pacro3HaBaTh MNPEANOCHUIKM KOH(JIMKTHBIX CHUTYallUd W CMSATYaTh
KOH(JIMKTHI;

e  DPa3BEPHYTO M JIOTUYHO M3JIarartb CBOK TOYKY 3pEHHUS C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

e TNOHMMATh M  UCIHOJI30BaTh MPEUMYIIECTBA KOMAHIHOM H
VH/IMBUYyaJIbHON paboThI;

e  BbIOMpaTh TEMATUKYy M METOJAbl COBMECTHBIX AEUCTBUH C Y4ETOM
OOILIMX UHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WIEHA KOJUIEKTUBA;

e  MpPUHHUMATH IEJIIM COBMECTHOM JESATENbHOCTH, OpPTraHU30BHIBATH M
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKECHUIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacnpenensaTb poid ¢ y4€TOM MHEHHM y4acTHHUKOB, OOCYKIAThb pe3yJIbTaThl
COBMECTHOM paboThI;

e  OLICHHBAaTh KaY€CTBO CBOErO BKJIa/a U KaXIOrO YYACTHHKA KOMAaH/IbI
B OOILIMI PE3yNIbTAT 110 pa3pabOTaHHBIM KPUTEPHSIM;

e  Ipeiaratb HOBBIE IPOEKTHI, OLEHUBATH UJEU C IO3MIMH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e  OCYIIECTBIJISITh MO3UTHUBHOE CTPATErMYECKOE MMOBEJCHUE B PA3ITMYHBIX
CUTYaLIMSIX, IPOSBISTh TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.
PeryasiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) CamoopraHu3anms:

e  CaMOCTOSATEIBHO OCYIIECTBIIATH ITO3HABATEJIBHYIO JEATEIbHOCTh B
o0nacTu (PU3UKU U ACTPOHOMMH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

e  CAMOCTOSATEIBHO COCTABJIATh IUIAH  PEIICHHs  PAcuy€THBIX W
KaueCTBEHHBIX 3a/lay, IUIAaH BBIMOJIHEHUS MPAKTUUECKOM paboThl €  Yy4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIITOYTCHHI;

e  J1aBaTh OLIEHKY HOBBIM CUTYalIMsIM;

e  pacmupsATh paMKd Y4yeOHOro TmpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTCHUM;

e  JIeNaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €ro, Oparth Ha ceds
OTBETCTBEHHOCTb 32 PEILLICHHUE;

e  OLIEHUBATh NPUOOPETEHHBIN OIbIT;



e  CIIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIUIIUU B 001aCTH

(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.
2) CaMOKOHTPOJIb, IMOIIMOHATBHBINA HHTE/IEKT:

e  J1aBaTh OLICHKY HOBBIM CHUTyallUsiM, BHOCHTb KOPPEKTUBHI B
NEeATEIbHOCTh, OEHUBATh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

e  BIAJCTh HABBIKAMHU I[IO3HABATEIbHOU pediekcun Kak OCO3HaHUs
COBEpIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HX pE3yJIbTaTOB MU
OCHOBaHMUI;

e  HCIOJIb30BaTh NPUEMBI peduieKCUM sl OLIEHKM CHUTyallMH, BbIOOpa
BEPHOT'0 PEILIEHUS;

e  YMETb OLICHHBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PELIEHUS 10 UX
CHU)KECHMUIO;

e  NPHUHHMMATh MOTHBBI U apryMEHTHI APYIHX IPU AHAIU3E PE3YJIBTATOB
NEeSATEIbHOCTH;

e  NpPUHHUMATH ceOs, MOHUMAsA CBOM HEAOCTATKU U IOCTOMHCTBA;

e  NPUHHUMATh MOTHBBI U APrYMEHTHI JPYTUX MPHU aHAJIU3E PE3yJIbTaTOB
NEATEIbHOCTH;

e  MpHU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mpouecce AocTUXEHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPAMMBI 110
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy O0O0yYaroluxcs
COBEPILIECHCTBYETCS SMOLMOHAJIBHBIN UHTEJUIEKT, IIpEAIoIararommi
c(hOpMHPOBAHHOCTH:

e  CaMOCO3HAHMS, BKIIOYAIOLIETO CHOCOOHOCTh IMOHUMAaTh  CBOE
HMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS pPa3BUTHUA COOCTBEHHOM
AMOILIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e  CAMOpPEryJupOBaHMs,  BKJIOYAIOIIEIO  CaMOKOHTPOJIb,  YMEHHE
IPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aIallTUPOBATHCS K
AMOIIMOHAJIBHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

e  BHYTPEHHEW MOTHMBALMM, BKJIIOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHIO
eI U yCHexXy, ONTUMHU3M, MHUIIMATUBHOCTb, YMEHHUE ACHCTBOBATH, UCXOIS W3
CBOMX BO3MO>KHOCTEH;

e  OMIIATUM, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTBHIBATh €r0 MPH OCYLIECTBICHUHU OOIIEHUs, CIOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;

e  COIMAJIbHBIX HABBIKOB, BKJIOYAIOIINX CIIOCOOHOCTH BBICTPAaNWBAThH
OTHOILIEHUSI C APYTUMHU JIOAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pa3peuiaTh
KOH(DIUKTHI.



INPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

e  MOHHMMATh pOJIb (U3HKK B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHON U 3TUYECKON chepax NesTeTbHOCTH YeJOBEKa, POJIb
U MecTo (U3NKM B COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE
OMKCATENIbHON, CHUCTEeMaTU3UPYIOIIeH, OOBICHUTEIBHOW U MPOTHOCTHYECKOU
byHKIM  GU3NYECKON TEOpUHM — MEXaHUKH, MOJICKYSIpHONH (U3UKH U
TEPMOJMHAMHUKH, POJb (PU3MUecKor TeopuHu B (OPMUPOBAHUU MPEICTABICHUN O
bu3nYecKoil KapTUHE MUPA;

e  pa3naMuaTh YCJIOBUS TNPUMEHUMOCTH Mojeled (u3nueckux Tea u
IIPOLIECCOB (SIBJICHUI): MHEPIMAIbHAS CUCTEMA OTCUETA, aDCOIIOTHO TBEPAOE TENO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE IaJICHUE,
abcoIIoTHO ympyras aedopmariusi, aOCOMIOTHO YNPYroe u abCOMIOTHO HEYNPYroe
CTOJIKHOBEHMsI, MOJIEIM Ta3a, >KMJIKOCTH U TBEPAOro (KpPUCTANIMYECKOr0) Tena,
UJCAJIbHBIN I'a3, TOUCYHBIN 3apsl, OMHOPOIHOE IICKTPUUYECKOE T0JIE;

e  pasnuyaTh yCJIOBHS (TpaHUIIbl, 00JaCTH) NPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMaTh BCEOOHIMH XapakTep (PyHIaMEHTANbHBIX 3aKOHOB U
OTrPaHUYECHHOCTD UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

e  AHAJIM3UPOBATh U OOBACHATH MEXAaHMYECKHUE NPOLECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUST M 3aKOHbl MEXaHHWKH (OTHOCHTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIIbl KHHEMATUKH PABHOYCKOPEHHOTO ABUKEHHUS,
npeoOpa3zoBanusa [anunes st CKOpPOCTHM M TepeMenieHusi, 3akoHbl HpIoTOHAa,
IPUHIUI OTHOCHUTEIBHOCTH ['anuies, 3aKOH BCEMUPHOIO TATOTECHMS, 3aKOHBI
COXpAaHEHHUS HUMITyJIbCa M MEXaHWYECKOW DSHEpruu, CBs3b pabOThl CHIIBI C
U3MEHEHUEM MEXAaHMYECKOM SHEPIHH, YCIOBHUS PABHOBECHSI TBEPAOIO Tela), MpU
ATOM HCHOJIb30BaTh MAaTeMaTHYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBATh YCJIOBHS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpazoBaHui [‘anuiies, BTOporo u
TPETBEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHMsI MMITYJbCAa M MEXaHHYECKOU
DHEPIUH, 3aKOHA BCEMUPHOIO TATOTCHMUS;

e  AHAIM3UPOBATHL W OOBICHATH TEIJIOBBIE MPOLECChl M  SABICHHUS,
UCIoyb3yst ocHOBHble mojoxkeHuss MKT u 3akoHbl MOJEKyJIsIpHOM (GU3UKKA U
TEPMOJIMHAMMKHU (CBSI3b JABJIEHUS HACAIBHOIO Ta3a CO CpeIHEW KHHETHYECKOU
DHEPruer TEIUIOBOrO JIBHJKEHHWS W KOHLIEHTpaUMed €ro MOJIEKYJ, CBS3b
TEMIIEpAaTypbl BEIIECTBA CO CPEIHENM KHHETUYECKOW SHEPruer TEIIOBOrO
JIBW)KCHUSI €T0 YacTHIl, CBS3b JABJICHUS WICAJBbHOIO Ta3a C KOHIEHTpauueu
MOJIEKYJI M €ro TeMIIepaTypou, ypaBHeHuE MeHaeneeBa—Knamneiipona, nepBblid
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX MPOLIECCAX), TPU



TOM HCHOJIb30BaTh MAaT€MaTHYECKOE BbIPa)KEHUE 3aKOHOB, YKAa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

e  AHAIM3UPOBATH M OOBSCHATH DJIEKTPUUYECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIC TIOJIOKEHUST M 3aKOHBI DJIEKTPOJUHAMUKH (3aKOH COXpPaHEHHUS
AIEKTPUYECKOTr0 3apsaa, 3akoH KylloHa, MOTEHIMAIbHOCTh 3JIEKTPOCTATUHYECKOTO
MOJIsl, TMPUHLHUI CYNEPHO3UIUU DIICKTPUUYECKUX TMOJIeHd, MpPU STOM YyKa3bIBas
YCJIOBUSL TNPUMEHUMOCTH 3akoHa KyloHa, a Takke NPaKTHUYECKH BaKHbBIC
COOTHOIIEHHUS: 3aKOHbI OMa Il y4acTKa LENU U Il 3aMKHYTOW 3JIEKTPUYECKOMN
uenu, 3akoH Jhxoyms—Jlenua, npaBuna Kupxroda, 3axkonsl dapages mis
ANEKTPOJIN3A);

e  ONHUCHIBATH (M3UYECKHUE MPOIECCHI U SBJICHHMSI, UCTIOJIb3YS BETUINHBI:
MEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, HMITYJbC TE€Ja W CUCTEMbI TEJN, CHIIA,
MOMEHT CHUJIbl, JABJICHHE, MOTEHUUAJIbHAS DSHEpPrus, KUHETUYECKAsl SHEprus,
MEXaHU4ecKas 3Heprusi, padoTa Cuibl, LEHTPOCTPEMHUTEIILHOE YCKOpPEHHUE, CHUJla
TSOKECTH, CHJIa YOPYTrOCTH, CHJIa TPEHHUs, MOUIHOCTh, DHEPTUsl B3aUMOJICUCTBUS
Terna ¢ 3eMien BOIM3M €€ NOBEPXHOCTH, SHEPIHsl YIPYrou AepopMaliy MpYKUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIlepaTypa Tena, padoTa B TEPMOJIUHAMUKE,
BHYTPEHHSISI DHEPTHUSl UJICAIbHOTO OJJHOATOMHOIO Ta3a, paboTa uicaIbHOro rasa,
OTHOCHUTEIIbHAsA BIIAXKHOCTh Bo3ayxa, KIIJ[ mumeanbHOro TEmioBOTro IBUTATENS;
AIEKTPUUYECKOE TI0JIe, HANPSKEHHOCTh SJICKTPUYECKOrO TOJIA, HANpPsSKEHHOCTH
MOJIsl TOYEYHOrO 3apsifa WK 3apsHKEHHOrO 1Iapa B BAKYyME U B JIUDJIEKTPUKE,
MOTEHIIAAIT 3IEKTPOCTATUYECKOTO oI, Pa3HOCTh MMOTEHIIUAJIOB,
ANEKTPOABMKYIAs  CUJa, CWia TOKAa, HaNpsHKEHWe, MOUIHOCTh  TOKa,
AIEKTpUUYECKasi EMKOCTD IJIOCKOTO KOHJAEHCATOpa, COMPOTUBIIEHUE yJacTKa 1EMH C
MOCJIEAOBaTEIbHBIM W MapaJlJIeIbHBIM  COEJUHEHHEM PE3UCTOPOB, DHEPrus
AIEKTPUUYECKOTr0 TOJII KOHAEHCATOPA;

e  OOBSACHATH OCOOCHHOCTH TMPOTEKAHUA (PUBUYECKUX  SBIICHUIA:
MEXaHUYECKOE JBWIKCHHME, TEIUIOBOE JIBM)KEHHWE 4YACTHUIl BEIIECTBA, TEIJIOBOE
paBHOBecue, OpOyHOBCKOE€ JBWkeHue, Auddy3us, HCHapeHue, KUIEHUE U
KOHJICHCAIlUsl, TUIABJICHUE W KPUCTAJUIM3allMsl, HAMPaBJICHHOCTh TEIUIONEpeayHu,
ANEKTpU3alUs TN, SKBUINOTEHUUAIBHOCTh  IMOBEPXHOCTH  3apsHKEHHOTO
MPOBOIHUKA;

. MPOBOAUTL  MCCJIEJOBAaHUE 3aBUCUMOCTU  OJHOM  (puznueckoi
BEJIMYMHBI OT JAPYrol C UCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUN, MPU OSTOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATH PE3YyJIbTAThl MOJYYCHHON 3aBUCUMOCTH
bu3MYeCKUX BEIMYUH B BUJE TPAPUKOB ¢ YUETOM aOCONIOTHBIX MOTPEUTHOCTEH
WU3MEPEHUH, JeaTh BEIBOJBI M0 PE3YIbTaTaM HCCIEI0BaAHUS;



e  TPOBOAWTH KOCBEHHBIC M3MEpPEHUS (M3MUECKUX BEIMYWH, MPU ITOM
BBIOMpATh ONTUMAJIBHBIA METOJI HW3MEPEHHUs, OlLCHHBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e  IPOBOAUTH ONBITBI MO NPOBEPKE MPEIJIOKEHHON THIOTE3bI:
IJIAHUPOBAaTh  DKCIEPUMEHT, COOMpaTh  AKCIEPUMEHTAIbHYI0  YCTAHOBKY,
AHAJIM3UPOBATh TOJYYECHHBIE PE3YyJAbTaThl M JI€JIaTh BBIBOJ O CTaTyce
MPEIVIOKEHHON TUIIOTE3BIL;

e coOmojaTh TpaBuia Oe30MacHOro Tpyda TMpU  MPOBEACHHUU
UCCJIEIOBAHUM B paMKax Y4YeOHOro OKCIIEpUMEHTa, MpaKTHKymMa U Y4eOHO-
HCCIICIOBATENIbCKOM WM TMPOCKTHOW  JIESITETBHOCTH C  MCIOJb30BAHUEM
WU3MEPUTEITLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

e  pemaTh pacy€THhIE 3aJaud C SBHO 3aJIaHHOM W HESBHO 33JaHHOU
bu3nUecKoil MOJIENbIO: HA OCHOBAHWU aHAJIN3a YCIOBUS OOOCHOBBIBATH BHIOOD
(bu3nUecKoil MOAENH, OTBEYAIOIIe TpeOOBAHUAM 3a7aul, TPUMEHSITh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (DU3NYECKUX TEOPUN MPHU UCHOIH30BaHUU
MAaTEMATUYECKUX METOJOB PEUICHUS 3a]a4, MPOBOAUTH PacU€Thl HA OCHOBAHUU
MMEIOIIMXCS JaHHBIX, AHAIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATh METOIbI
pELIEHHUS C YYETOM TOITYUYEHHBIX PE3YJIbTaTOB;

e  pemiaTh KaueCTBEHHBIE 3a7a4yM, TpeOyrolue MPUMEHEHUSI 3HaHUN U3
pa3HBIX pa3fenoB Kypca (U3UMKH, a TaKXKE€ HWHTErpalldd 3HAHUW U3 JPYTrux
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTMUECKYIO LEMOYKY
pacCykKJIeHUi C OMOPOM Ha MU3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU M (HU3UYECKUE
SABJICHUS;

e  HCIOJB30BaTh TEOPETHYECKHE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PaOOThl M3MEPUTEIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

e  TMPUBOJIUTH TPHUMEPHI BKIAJAa POCCUUCKUX U 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0O MUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

e  aAHANM3UpOBaTh W  OIGHUBATh  TOCJIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM  JICSITEIbBHOCTH 4YEJIOBEKAa, CBA3AHHOM C  (U3HUYECKUMU
poleccamMy, C TO3MIMK DKOJOTUYECKON O€30MacHOCTH, TMPEACTABICHUN O
pallMOHATIBHOM  MPUPOJIONIOIB30BAHUU, a TakKe pPa3yMHOM HCIIOJIb30BaHUU
JOCTUKEHU HAYKW U TEXHOJIOTMW IS NAJTBbHEMIIETO Pa3BUTHUS YEITOBEYECKOIO
00I11eCTBa;

e  TPUMEHATh pa3IUYHBICE CMOCOOBI paboTel ¢  WHOpPMAILHEH
(bU3MYeCcKOro comepKaHusl C HUCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTUM, TpPH HATOM HCMOJb30BaThb COBpPEMEHHbICE HH(OPMAIIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, MEepepabOTKU M MPEIbABICHUS Y4EeOHOM M Hay4dHO-



HOMYJISIPHOM MH(POpPMAINK, CTPYKTYPHUPOBAHUS M MHTEpIpeTaluu WH(GOpMaluy,
NOJIYy4EHHOW W3  Pa3MYHBIX HCTOYHUKOB, KPUTHYECKH aAHAIU3UPOBATh
HoJlyyaeMyl0 MH(OpMAallMI0O M OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE
UMEIOLINXCS 3HAaHUMN, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA UH(OpMALINY;

e  MpOSBIATH  OPraHU3alMOHHBIE W  MO3HABaTEIbHBIE  YMEHHUS
CaMOCTOATEIBHOTO NPHOOPETEHHs] HOBBIX 3HAHUM B IPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

e  paboTaTh B IpyIIIE C UCIOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PAlUOHAIBHO PpaCHpEneisaTh MAESITENBHOCTh B
HECTaHJAPTHBIX CUTYalHUsIX, alEKBaTHO OLIEHUBATh BKJIAJl KAXKI0I0 U3 YYaCTHUKOB
TPYIIIbI B PELIEHUE PACCMATPUBAEMOM MPOOJIEMBI;

e  IMPOSABIATH  MOTHBaMIO K  Oyaymed — mpodeccruoHanbHON
JESATEIIBHOCTH IO CTIEHUATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOuIIs.

K xoniy oOyuenuss B Il kaacce npenMeTHbIC PE3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHU:

e  MOHUMATh poJib (U3UKKM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NesaTeITbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU
B COBPEMEHHOM HAy4YHOW KapTHUHE MHpPA, POJb ACTPOHOMHUHM B IPAKTHYECKOU
JNEATEIIBHOCTH  4YeJIOBEKa U JAJbHEHIIEM HAayYHO-TEXHUYECKOM Ppa3BUTHH,
3HAQYEHUE  OIMUCATEIIbHOU, CUCTEMATU3UPYIOLLEH, OOBSICHUTENIBHON U
MPOTHOCTHYECKOM  (DYHKIMH  (PuU3NUECKOW TEOopuM —  DIEKTPOAUHAMUKH,
CHEeUaIbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3MKH, poib (HU3UUECKOU
Teopud B (POPMUPOBAHUM MPEJCTABICHUN O (U3MUECKOW KapTHUHE MUPA, MECTO
¢bu3nyecKkoil KapTUHBI MUpa B O0ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHbIX
MPEICTaBJICHUHN O IPUPOJIE;

e  pa3nIMyaTh YCIOBUS NPUMEHHMOCTH Mojened (QU3NYEeCKHX Tel H
MIPOLIECCOB (SIBJICHUI): OMHOPOJHOE 3JIEKTPUUYECKOE U OJHOPOJHOE MarHUTHOE
NoJisl, TapMOHUYECKHE KOJeOaHMs, MAaTeMaTHYEeCKUMH MasTHUK, WACATIbHbBIN
NPY>KUHHBI MasSTHUK, TapMOHUYECKHE BOJHBI, HJCATBHBIN KOJeOaTeIbHbBIN
KOHTYpD, TOHKas JIMH3a, MOJEJEH aTroMa, aTOMHOIO sapa M KBAHTOBOW MOJIEIHU
CBETA;

e  pa3nuyaTh YCJIOBUS (FPaHUIIbI, 00JIACTH) TPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, I[MOHMMATh BCEOOHIMM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHMS YACTHBIX 3AKOHOB;

e  AHAJNM3UPOBATh M OOBSACHATH HIIEKTPOMArHUTHBIE TMPOILECCH U
SBJICHUS, WCIOJIb3ysl OCHOBHBIC IIOJIO)KEHUS WM 3aKOHBI DJIEKTPOJAMHAMUKH U
CHEUAIbHOW TEOPUM OTHOCUTEIBHOCTH (3aKOH COXpaHEHUsS! 3JIEKTPUYECKOro
3apsna, cuna Awmrmepa, cuia JlopeHua, 3aKOH 3JEKTPOMArHUTHOM WHIYKIUH,



npaswio Jlenna, cBsa3p DIC caMOMHAYKIMU B 3JIEMEHTE 3JEKTPUUECKOMN LI CO
CKOPOCTBIO HM3MEHEHUs CWJIbl TOKa, IMOCTYJaThl CHEUHAIBHON TEOpHUH
OTHOCUTEIBHOCTH DUHINITEWHA);

e  AHAIM3UPOBATh U OOBSACHATH KBAHTOBBIC IIPOILIECCHl M SBIICHHUS,
UCIIONB3YSl TOJOXKEHUS KBaHTOBOW ¢u3uku (ypaBHEeHHME OWHINTEHHA 7S
doTtordekra, mepBBIE W BTOpOW TOCTynaThl bopa, NMPUHIUIT COOTHOIICHHS
HeonpenenéHHocten ['elizenOepra, 3aKOHbI COXpPAHEHHs 3apsSJ0BOTO M MacCOBOTO
YUCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAJHMOAKTUBHOTO paciajia);

e  ONHUCHIBATh (U3UUECKHUE MPOIIECCHI U SBIICHUS, UCTIONb3Ysl BEITUYUHBI:
HaIpPsHKEHHOCTD AJIEKTPUYECKOrO MOJIsI, MOTEHIMAT 3JIEKTPOCTaTUYECKOTO MOJI,
Pa3HOCTh MOTEHUMAJIOB, ANEKTPOJABHKYILAS CUJIA, MHAYKUUS MAarHUTHOIO MOJIA,
MarHuTHBIA TOTOK, cuia AmIepa, WHAYKTHBHOCTb, 3JIEKTPOABMKYILIAs CHIIA
CaMOMHAYKIIMM, SHEPrHs  MAarHUTHOIO  IOJSI  NPOBOJHUKA C  TOKOM,
PENSITUBUCTCKUI UMITYJIbC, TIOJIHASL YHEPTUS, SHEPIHs MOKOsI CBOOOJHOM YaCTHIIbI,
SHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsAll SApa, SHEPTUS CBS3H S]1pa;

e  OOBACHATH OCOOCHHOCTH MPOTEKAHUSA  (PUINYECKHX  SBJICHHIA:
3JIEKTPOMArHUTHasT UHIYKIUS, CAMOMHAYKLHS, PE30HAHC, UHTEPPEPEHLIUs BOJIH,
Tupakus, AUCIEPCUs, MOJHOE BHYTPEHHEE OTpa)KeHHE, (POTOIIEKTPUUECKUN
abhdext (pororddekr), anpda- u Oera-pacnanabl saep, raMMa-u3TydeHUE Saep,
(du3nYecKue NPUHILIMIBI CHEKTPATIBLHOTO aHaJIh3a U padoThI J1a3epa;

e OIpEACNSATHh HAPABJICHUE UHAYKIIMM MAarHUTHOTO MOJIS IIPOBOJIHUKA C
TOKOM, CHJIbI AMIIepa U cuiibl JIopeHna;

e  CTPOUTH H300paK€HHE, CO3/1aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOMN
JIMH30M, U pacCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

e  MPUMEHITh OCHOBOIIOJAralOIINe aCTPOHOMHUYECKUE MOHATHUSA, TEOPUU
Y 3aKOHBI JUIsl aHaJIu3a U 00bsACHEHUS (PU3NYECKUX MPOILIECCOB, MPOUCXOASIINX B
3BE3/aX, B 3BE3HBIX CUCTEMAX, B MEXKIaJaKTUUECKON cpejie; IBUKEHHUST HEOECHBIX
TEJ1, PBOIIOLIMY 3BE3/ 1 BCcelneHHoii;

e  MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢ukcupoBaTh pe3yNabTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BuJe TpapukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTEN H3MEpEeHUi, JeNaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEeI0BaHNUS;

e  MPOBOAUTH KOCBEHHBbIE M3MEPEHUS (U3MUECKUX BEIMYUH, MPU FTOM
BbIOMpaTh ONTHUMAJbHBIM METOJ M3MEpPEHHUs, OLEHUBAaTh aOCOJIOTHBIE U
OTHOCHUTEJBbHBIE OIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e  MPOBOAWTH OIBITBI 10 MPOBEPKE MPEIJIOKEHHOM TMIOTE3bL:
IUIAHUPOBATh ~ DKCHEPUMEHT, COOUpaTh  AKCIEPUMEHTAIbHYIO  YCTaHOBKY,



aHaJTM3UpPOBaTh TMOJYYEHHBIE pe3yJdbTaThl MW JieNIaTh BBIBOJ O CTaryce
MPEITIOKEHHON THUIIOTE3BI;

e ONUCHIBATh METOJBI MTOJYYEHHUS HAYUYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

e coOmromaTh TpaBwia  0O€30MACHOrO  Tpyla TMpU  IPOBEICHUU
UCCIIEIOBAaHUM B paMKax Y4YeOHOTO OSKCIIEPUMEHTa, IpakTUKymMa U ydeOHo-
HCCIICIOBATENIbCKOM WU TNPOEKTHOW  JIESTEIBHOCTH C  HMCIOJb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00paTOPHOTrO 000pyAOBaHUS;

e  pemaTrh pacyéTHhIE 3aJaudl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMN
bu3nUecKoil MOJIEIbI0: HA OCHOBAHWU aHallM3a YCJIOBHUSL BHIOMPATH (PU3MUYECKHE
MOJICJIA, OTBEYAIOIIME TpPEeOOBAaHUAM 3a/layd, MNPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (PU3MYECKUX TEOPUM TMpPU HUCIOJIH30BAaHUU
MaTeMaTUYECKUX METOJOB PEIICHHS 3aJay, MPOBOAUTH PACUYEThl HA OCHOBAHUU
MMEIOIIMXCS JaHHBIX, AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATh METOIbI
pelieHus ¢ y4ETOM MOJIyYEHHBIX Pe3yJIbTaTOB;

e  pemiaTh KaueCTBEHHBIE 3ajauM, TpeOyrolue MPUMEHCHHUS] 3HAaHUN U3
pa3HBIX pa3fenoB Kypca (U3MKH, a TaKXKe HWHTErpaluud 3HAHUW U3 JIPYyTHUX
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTMYECKYIO LEMOYKY
pacCyXJIeHU C OMOpOil Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE
SBJICHUS;

e  HCIOJB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl HM3MEPUTENbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKHUX MPOLECCOB;

e  TPUBOJIUTH MPUMEPHI BKJIAJa POCCUHUCKUX U 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

e  aHANMM3UPOBATh U  OICHUBATHh  TIOCIEJACTBUA  OBITOBOM W
MPOU3BOJCTBEHHON JIESITEIIBHOCTU 4YEJIOBEKAa, CBA3AHHOM C  (U3HUYECKUMU
MpoIecCaMH, C TIO3UIMM HSKOJIOTHYECKONW O€30MacHOCTH, TMPEACTABICHUN O
pallMOHAJIbHOM  IIPUPOJIONOJIH30BAHUHM, a TakKKe pPa3yMHOM HCIOJIb30BaHUU
JOCTHXKCHUW HAYKHM W TEXHOJOTHM A JAlbHEHIIEr0 pPa3BUTHUSA YEIOBEUECKOTO
00I11eCTBa;

e  TPUMEHATh pa3IUYHBICE CMOCOOBI paboTel ¢  WHOpPMAILHEH
(bU3UYECKOT0 COACP)KAHUSI C MCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTUHA, TpPH OTOM HCMOJb30BaThb COBpPEMEHHbICE HH(OPMALIMOHHbBIC
TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU U TPEIbIBICHHUS Y4eOHOW M Hay4HO-
NOMyJSIpHOW WHGOPMAINK, CTPYKTYPUPOBAHUSA W HHTEpIIpeTaruu uHpopmaiuu,
MOJIYYEHHOW W3  Pa3MYHbIX HMCTOYHHUKOB, KPUTHYECKH aHAJIMU3UPOBATH
nojyyaemMyro HHGPOPMAIMIO U OIEHHWBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOITUXCS 3HAaHUM, TaK U HAa OCHOBE aHaJIM3a UCTOYHUKA WH(POpMaIINHY;



e  TIPOSIBIIATH ~ OpPraHM3allMOHHBIE W  [IO3HABaTENbHbICE  YMEHUS
CaMOCTOSITEILHOTO TMPUOOPETEHHS HOBBIX 3HAHUW B TMPOIECCE BBINOJIHECHUS
MPOEKTHBIX M Y4EOHO-UCCIEA0BATEIbCKUX PA0OT;

e  paboTaTh B TpyHINe C UCMOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIeH,
IJIAHUPOBaTh pPadOTy TPYIIIbI, PAlMOHAIBHO PacHpeAcsisiTh JEsITEIbHOCTh B
HECTAH/IAPTHBIX CUTYAlUsIX, aICKBATHO OLICHUBATH BKJIaJ KaXKJIOI0 U3 YYACTHUKOB
IpYNIbI B pelIEHUE paccMaTpUBaeMOU MPoOIIEMBbI;

e  TMpOSBIATH  MOTHBALMIO K  Oyaymed — mpodeccroHaabHOM
JESATEILHOCTH 10 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrtpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasgen 1. HAYUHBII METO/I IIO3HAHMSI ITIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15
3.2 Tepmosmnamuka. TemIoBbe MalMHbBL N 20
33 ArperatHble cocTosiHUS BellecTBa. DazoBbie 14 1
MepeX bl N A
Hroro no pazneny 49
Paznen 4. QJIEKTPOJANHAMUKA
4.1 DNeKTpruYecKoe moie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




43  Tokus Pa3JINYHBIX Cpeaax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51 | duznUecKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KosauuecTBo 4acoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoasusie IlpakTnueckue (undposbie)
NMPOrpaMMabl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl

Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1

Hroro no pazgeny 27

Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHnYecKre U JIEKTPOMArHUTHBIE 10 1

BOJIHBI

2.4 Onruka 25 1

Hroro no paszneny 60

Pa3nean 3. OCHOBbBI CHEHI/IAJIBIE)I‘/'I TEOPUU OTHOCHUTEJIBHOCTH

3.1 OcuoBrl CTO 5 1
Wroro no pazmeny 5
Pasnen 4. KBAHTOBASI ®U3HKA

4.1 KopmyckyisipHO-BOTHOBO# Jiyatn3m 15

4.2 dusuka aroma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Wroro no pazueny 12
Pazzen 6. PU3HUYECKHAN MPAKTUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIHAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIBITa 15
' NeSITebHOCTH, IPUOOPETEHHOTO TIPH
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacoB JJIeKTPOHHbIE
Ne Jara
Tema ypoka Kontpoabubie Ilpakruueckue uudpoBbIe
n/n Bcero H3yYCHUS
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Ouszuka — pyHIaMeHTaIbHas HayKa O I nepens
1 02.09.2024-
fpupone 06.09.2024
HayuHblii METOT TO3HAHUS U METO/BI I nepons
. 1 02.09.2024-
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN 06.09.2024
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe 1 Henenst
no3HaHus npuposl. Habmonenue u 1 02.09.2024-
SKCTIEPUMEHT B (PU3HKE 06.09.2024
1 genensa
Crnioco0sbl n3mMepenust GU3NYECKUX BETUUUH 1 02.09.2024-
06.09.2024
AOGCOTIOTHAS M OTHOCUTEIBHAS 1 Hemens
MOTPEIIHOCTH U3MEPEHUN PU3NIECKIX 1 02.09.2024-
BEIINYUH 06.09.2024
MonenupoBanue B pusuke. Poib n mecto
¢u3uKN B pOPMUPOBAHUU COBPEMEHHOM 2 Hepens
. . 1 09.09.2024-
Hay4YHOU KapTHUHBI Mvnpa, B MPAKTUYECKOMN 13.09.2024
NEeSTeTbHOCTH JII0IeH
Mexanunyeckoe aBmxeHue. Cucrema
orcuera. OTHOCUTENBHOCTD 2 Hepens
1 09.09.2024-
MexXaHn4yeckoro aBukeHus. [Ipsamas u 13.09.2024

oOparHas 3a/1a4i MEXaHUKU




Pannyc-BekTop MaTepralbHONU TOYKH, €TO

2 Henens
3 MPOEKIIUU Ha OCH KoopauHaT. TpaekTopus. 09.09.2024-
I[Tepementenne. CkopocTs. X poeKuy Ha 13' 09' 2024
OCH KOOpJMHAT o
PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE. 2 Henens
9 I'paduueckoe onucanre paBHOMEPHOTO 09.09.2024-
HPSIMOJIMHERHOTO JBHKEHUS 13.09.2024
CnoxxeHue nepeMereHuii U CKopocTei 2 Hezei
10 P pocTeH. 09.09.2024-
Pemenue 3anau 13.09.2024
HepaBHomepHoe nBrxenne. MrooBeHHast 3 Heners
11 CKOpocTh. Yckopenue. [Ipamoinuneitnoe 16.09.2024-
JIBOKEHHE C TIOCTOSHHBIM YCKOPEHHEM 20.09.2024
I'padmueckoe onmcanue MPSIMOIUHEHHOTO 3 Hepens
12 P P 16.09.2024-
JBUKEHUS C IOCTOSIHHBIM YCKOPEHUEM 20.09.2024
CBoOoaHoe majeHue. Y CKopeHue 3
CcBOOOIHOTO ITaJECHN. 3aBUCUMOCTD HeACt
13 16.09.2024-
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT 20.09.2024
BPEMEHH U UX rpapuKu
JIBu>keHHe Tenna, OpOIIEHHOTO MO YTIIOM K 3 HezeIL
14 > ] ] 16.09.2024-
FOPHSOHTY 20.09.2024
KpuBonnHueliHoe aBuxkenue. J[BrxeHue mno
OKPYKHOCTH. YTJIOBas ¥ JIMHEHHAs 3
ckopocTts. [lepuon n yacrora. HEACIA
15 16.09.2024-
LenTpocTpeMHUTENIBHOE U TIOJIHOE 20.09.2024

yCKOpEHHE




KounTponbhas pabota no teme

4 genens

16 " . 23.09.2024-
Kunematuka 27 09.2024
IlepBbiif 3akoH HproToHa. MHepunanbHbie A
cucteMbl orcuéra. [IpuaIn Heae
17 23.09.2024-
OTHOCUTEIBbHOCTH [ amnnes. 7 09.2024
HewunepunanbHbIe CUCTEMBI OTCUETA
18 Cuna. PaBHonelicTBytomas cuia. Bropoi 2;' (I){gegeojz
3akoH HproToHa. Macca 27' 09' 2024
BsaumonetictBue Ten. TpeTnii 3aKkoH 4 Hepens
19 o P 23.09.2024-
BIOTOHA 27.09.2024
IIpunnun cynepno3unum cui. Pemenne 4 Henerns
20 P yrep ‘ 23.09.2024-
3a/1a4 Ha IpUMEHEeHue 3aKkoHOB HproToHa 27.09.2024
3aKOH BCEMUPHOTO TATOTEHUS. 5
DKBUBAJICHTHOCTh TPABUTAIIMOHHON U HeACT
21 N 30.09.2024-
WHEPTHOUW MacChl 04.10.2024
Cuna TsDKeCTH B yCKOpeHHe CBOOOIHOTO > Hepens
22 30.09.2024-
HaeHIt A A 04.10.2024
JIBmkeHne HeOEeCHBIX TE U UX 5
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas HEACIA
23 30.09.2024-
KOCMHUEeCcKasi CKOpocTh. 3akoHbl Kerepa 04.10.2024
h 5 Henens
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 30.09.2024-

04.10.2024




Cuna tpenus. [Ipupoaa u BUabI cui 5 nenens
25 TpeHus. JIBUKEHHUE B KUIKOCTH U Tas3e ¢ 30.09.2024-
Y4€TOM CHJIBI COIIPOTUBIICHUS CPEIBI 04.10.2024
Hapnenune. ' mapocratnieckoe AaBlICHUE 6 nenens
26 A P ' 07.10.2024-
uia Apxumena 11.10.2024
AOCOTIOTHO TBEPAOE TEIIO. 6 Henens
27 [TocTynarenbHOE U BpalaTreabHOe 07.10.2024-
JBHIKEHHE TBEPIOTO TENa 11.10.2024
MOMEHT CHJIBI OTHOCHTEIILHO OCH 6 nepens
28 0 07.10.2024-
BparieHus. [1nedo cumbl 11.10.2024
CnoxxeHue Cuil, PHIOKEHHBIX K TBEPJIOMY
teny. LleHTp TsKecTH Tena. Y CloBUs 6 nenens
29 Y. LeHIP L 07.10.2024-
paBHOBECHsI TBEPIOTO Teja. Busr 11.10.2024
paBHOBECHS
6 Hexens
30 Pemenue 3amau 07.10.2024-
11.10.2024
31 IéompoanasI pabora nc: teme " J[nuHaMuka. 12_ fgg?;-
TaTHKa TBEPJIOTO Te:a N 18.10.2024
NmMnynbsc MmaTepralibHOM TOUYKHU, CUCTEMBI
MarepuaibHbIX Touek. LlenTp macc 7 eI
32 P " " 14.10.2024-
CUCTEMBbI MaTepUalibHbIX TOYeK. TeopeMa o 18.10.2024
JBUKEHUU LIEHTPA Macc A
NmMnynbc cuiibl 1 ©13BMEHEHUE UMITYJIbCa 7 Henens
33 Tena. 3aKOH COXPAaHEHUS UMITYJIbCa. 14.10.2024-
PeakTrBHOE IBUKEHUE 18.10.2024




MoOMEHT uMITyJIbca MAaTEPUAIILHON TOYKH. 7 Henens
34 [IpencraBnenue o COXpaHEHUM MOMEHTA 14.10.2024-
HMIIYJIbCa B LEHTPAIBHBIX MOIAX 18.10.2024
7 Henens
35 Pemenue 3amau 14.10.2024-
18.10.2024
Pabota cuipl Ha MaJIoM ¥ Ha KOHEYHOM
8 Henens
36 nepemenienuu. ['padpuueckoe 21.10.2024-
MpeACTaBICHUE pabOThI CUJIbl. MOIIIHOCTD 25.10.2024
CUJIBI
Kunernueckas sneprus. Teopema 00 8 Hemens
37 M3MEHEHUN KMHETUYECKOW SHEPIUU 21.10.2024-
MAaTepHAIbHON TOUKHU 25.10.2024
IToTeHumanpHbIe U HEMOTEHLIUAIIBHBIE 8 Hemens
38 cunsl. [lorennuansHas sneprus. Bropas 21.10.2024-
KOCMHYECKasA CKOPOCTh 25.10.2024
Tperpst KocMudeckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CUJI C 8 Henens
39 M3MEHEHUEM MEXaHUYECKON YHEPTUU 21.10.2024-
CUCTEMBI TeJl. 3aKOH COXPAHEHUS 25.10.2024
MEXaHUYECKOU SHEPTrUun
VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymm Ui naeanbHON 8 HezeIn
40 21.10.2024-
HHAROCTH 25.10.2024
KontponbHas pabota no reme "3aKoHBbI
41 COXPAaHEHHUs B MEXaHUKe"




Pa3BuTue npeacraBieHuii 0 npupoie

42 TernoTel. OcHOBHBIE noJjioxkenust MKT.
Huddysus. BpoyHoBckoe nBHKeHHE
CrtpoeHue ra3000pa3HbIX, KUJIKUX U

43 TBEPABIX T€J. XapaKTep JABUKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BEIIECTBA
Macca u pazmepbl MOJIEKYIT (aATOMOB).

44 Konnuecto Bemectsa. [locrostHHas
ABorazipo

45 Temmnepatypa. TerioBoe paBHOBecHE.
IlIkana Lenbcus

46 Pemenue 3anau

47 WUneanpublii ra3. I'a3oBble 3aKOHBI

48 VYpasuenue MeHnneneepa-Kianeipona.
Pemenne 3anau

49 AbcoutoTHas TeMnepaTtypa. 3aKoH
JanpToHa

50 W3onporeccs! B U1€aIbHOM rase ¢
MTOCTOSIHHBIM KOJTMYE€CTBOM BEIIECTBA
I'padnueckoe npeacraBieHue

51 M30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3obapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amau
CBs13b aOCOMIOTHON TeMIepaTyphl

54 TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEN

KUHETUYECKON SHEPruei MoCTynaTeaIbHOro

TEIUIOBOIr'O ABWKEHUS €€ YaCTHI]




55

56

57

58

O06001IeHYE ¥ cUCTEMATU3aLMU 3HAHUI 10
teme "OcroBel MKT"

KontponbHas padota mo teme "OCHOBBI
MKT"

TepmoauHamMuueckas cuctemMa. 3ajlaHue
BHEIIHUX ycyioBuil 1ist T/l cucteMsl.
Bueminue u BHyTpeHHUE TapaMeTphbI.
[TapameTpsl T/l cuctemMbl Kak cpeHIE
3HAQUYEHMSI BEJIMYHH, ONUCHIBAIOLIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

HyneBoe HavaJlo TCPMOJHNHAMUKU.

Camonpoun3zBoiabHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Monens uaeanbHOro raza B
TepMOJANHAMUKE. Y CIIOBUSI IPUMEHUMOCTH
3TOU MO

60

61

62

63

VYpaBuenne MeHneneena-Kianeipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN YHEPTUU

BeipakeHue 17151 BHyTpEHHEH SHepIrun
OJIHOATOMHOT0 HJICAJIBHOT'O I'a3a.
KBazucratuueckue u HecTaTHYeCKUe
MIPOLIECCHI

OneMeHTapHas paboTa B TEpMOJMHAMUKE.
Beruucnenue pabotsl o rpaduky
nporecca Ha PV-auarpamMmme
Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsr 6e3
COBEpILICHHS PabOTHI




64

65

66

KonBeknus, TermionpoBogHOCTb,
U3JIy4eHue

KonnuectBo Tennotsl. TemnoémMkocTs Tena.
VY aenbHas U MOJISIpHASI TEIIIOEMKOCTH
BELICCTBA. Y JICJIbHASA TEIUIOTa CTOPaHUs
TOILIMBA

Pacuér xonuuecTBa TENIOTHI ITpU
Terionepenaye

67

[TonsTre 06 aqnabaTHOM Mmporecce.
[TepBbIii 3aKOH TEPMOTUHAMHKH

68

69

70

KonugecTBo TemnoTs! u paboTa Kak MephI
M3MEHEHUs BHyTpeHHe! sHepruun T /1
CUCTEMBI

Bropoii 3aKk0H TepMOAMHAMUKY I
PaBHOBECHBIX U HEPAaBHOBECHBIX
npoueccoB. HeoOpatumMocTs TpUpOIHBIX
IPOIIECCOB

HpI/IHI_[I/IHBI HeﬁCTBHH TCIIJIOBBIX MAllIMH.
KIIJ1

71

Maxkcumanbsroe 3aadenre KIT. [uxn
Kapno

72

73

Pemrenue 3agau

DKOJIOTHYECKUE ACIIEKTHI UCIIOJIb30BaHUI
TEIUIOBLIX ABUTaTeiel. TermioBoe
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl

74

Pemenue 3agau




75

O000111eH1E ¥ CUCTEMATHU3AIMs] 3HAHUN 110
teme "Tepmoaunamuka. TerioBbie
MamIuHb"

76

77

KonTponbHas padoTa 1mo Teme
"Tepmoaunamuka. TernaoBsie MalIUHbI"
[TapooOpa3zoBaHue 1 KOHCHCAIIHS.
Hcnapenue u kunenue. Y ieiabHas TEIIoTa
mapooOpa3oBaHus

78

79
80

HacpliiieHHbIe 1 HEHACHIIIIEHHBIE MTapHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUsI HACBIILIEHHOTO I1apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIILIEHHOT O T1apa. 3aBUCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

BrnaxnocTs Bo31yxa. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

Pemenue 3amau

81

TBépnoe teno. Kpucramiuueckue u
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KPHUCTAJIJIOB

82

[InaBreHue 1 KpUCTAIM3ALUS. Y IeIbHAs
TeruioTa miasiaeHus. Cyonumanus

83

Hedbopmaruu TBEpAOTO Tena. PacTskenune
u cxarue. Casur. Moayne FOnra. [Ipenen

ynpyrux aedopmaruii

84

TennoBoe pacIMpeHue KUIKOCTEN 1
TBEPABIX T€JI. AHFAPMOHHU3M TETIOBBIX
KOJIeOaHWI YacTHI] BELIECTBA




ITpeoOpaszoBanue sHeprun B (ha30BBIX

85
nepexojiax

86 YpaBHEHHE TEIJIOBOTO OajlaHca

87 Pemenue 3agau
[ToBepxHOocTHOE HaTsKeHUe. KanuspHbie

88 ABJEHUA. /aBieHne o UCKPUBJIEHHON
MOBEPXHOCTHIO JKUJKOCTU. DopMyrna
Jlannaca
O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110

89 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie nepexoab"

KonTtponpsHnast pabora o Teme

90 "ArperaTHbl€ COCTOSTHUSI BELIECTBA.
®dazoBble nepexos”

DJneKTpu3anus Tel U €€ MpOosIBICHUSI.

91 DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsaaoB. [[poBoHUKH,
JUAJICKTPUKU U TIOJTYIIPOBOTHUKHI

92 DneMEeHTApHBIN AMEKTPUYECKUH 3apsia.
3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

93 Bzaumopeinicteue 3apanoB. Toueunbie
3apsiabl. 3akoH KyinoHna

94 Pemenne 3amay

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI
Hamnpsxk€HHOCTH 2JIEKTPUUYECKOTO MOJIS.

96 [Ipo6ueriit 3apsa. JInaun HanpsHKEHHOCTH

SJICKTPUYCCKOTO ITOJIA. OI[HOpOIIHOe
SJICKTPUYCCKOC I10JIC




IloTeH1IMAIBHOCTD SJICKTPOCTATHUYICCKOI'O

97 moJist. Pa3HOCTh MOTEHIMATIOB U
HaMpsHKCHUE
[ToTenunanpHas >Heprus 3apsaa B

98 ANEKTpOCTaTHYECKOM 1ose. [loTenmnman
3JEKTPOCTATUYECKOTO OIS
CBsi3b HANPSHKEHHOCTHU TOJISL M PAa3HOCTH

99 MOTEHIIUAJIOB [Tl 3JIEKTPOCTATHYECKOTO
oJIs

100 [TpuHIMI Cyneprno3uIUM SJIEKTPHUUECKUX
nojeun

101 Pemrenue 3amau

102 [Tone Toueunoro 3apsana. [lome
pPaBHOMEPHO 3apsHKEHHOM chepsl
[Tone paBHOMEPHO 3apsiKEHHOTO MO

103 00béMy mapa. [Tome paBHOMEpHO
3apsKEeHHONW OECKOHEUHOU TIIOCKOCTH

104 [IpoBOIHHKY B 3IEKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsAI0B

105 JIMDIEKTPUKY U TIOTYIPOBOHUKH B
3IEKTPOCTATUUECKOM I10JIe
Konpaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOPa. DJIEKTPOEMKOCTb IJIOCKOTO
KOHJIEHCaTopa

107 [TapannensHOE coequHEHKE
KOHJICHCATOPOB

108 [TocnenoBarenbHOE COETUHEHNE

KOHACHCATOPOB




109

OHeprus 3apsKEHHOI0 KOHAEHCaTopa

110 Pemenue 3amau

111 JIBr>keHuWE 3apsKEHHOM YacCTULIBI B
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JI€

112 Pemenue 3amau

113 O06o001IeHrEe U CHCTEMATH3aLKs 3HAHUI 110
Teme "Dnekrpuueckoe nose"”

114 Kontponbnas paboTa mo teme
"JnekTpuueckoe mose"
Cwuita Toka. [locTossHHBIN TOK. Y CII0BHS

115 CYLIECTBOBAHHUSI IOCTOSIHHOTO
AIEKTPUICCKOTO TOKA

116 Hcrounuku Toka. Hanpskenne nu 5/1C

117 3akon OMa 1t y9acTKa LETH.
DNEeKTpUUECKOe CONPOTUBIICHHE
3aBHUCHUMOCTb CONIPOTUBIICHUS

118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €0 JIMHBI U
MJI0IIA I TONEPEYHOTO CEUEHUS

119 VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3amaq

120 [TocnenoBarensHOE, MapaAIICIBHOE,
CMEIIaHHOE COETMHEHUE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX
ueneii. [lpaBuna Kupxroga

122 Pemenue 3amay

123 Pabota snekTpuueckoro Toka. 3akoH

Jxoyna —Jlenua




124 Pemenue 3agau 1
MOIIHOCTD JEKTPUIECKOTO TOKA.

125 TemnoBas MOIIHOCTb, BEIJEIIeMas Ha 1
pesucrope

126 Pemenue 3amgau 1

127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE 1
HCTOYHHKA TOKA

128 3axon OMa 71 MOJIHOM (3aMKHYTO) 1
AICKTPUICCKOH 1ETTH

129 Pemenue 3amgau 1

130 MOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konznencarop B ienu nocTosIHHOTO TOKa 1

133 Pemenue 3amgau 1

134 Pemenue 3agau mo teme "lIlocTosHHBINA 1
AIEKTPUIECKUN TOK"

135 Pemenne 3agau mo teme "IlocToSHHBIN 1
ANEKTPUYECKUN TOK"

136 Pemenne 3amay mo reme "I1oCTOSTHHBII 1
ANEKTpUYECKUil TOK"

137 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHU 110 1
teMe "[locTosHHBIHN 31eKTpuyecKuii ToK"

138 KonTponbHas pabota mo Teme 1
"TIoCTOSHHBIN IEKTPUUECKUI TOK"
DNeKTpUUECKast MPOBOAUMOCTE PA3IMYHBIX

139 BEIIECTB. DIIEKTPUUECKUI TOK B METaJlIaX. 1

CBepxnpoBOIUMOCTb




140

DNEeKTPUYECKHUI TOK B pacTBOpax u
pacIuiaBax 3JeKTPOJUTOB. 3aKOHbI
®Dapazes 1S AIEKTPoIn3a

141

142

DJIEKTpUYECKUH TOK B razax. [lnazma

DNEKTPUUECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

143
144

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TonynpoBOIHUKOBEIE TPUOOPHI

145

146

147

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
L[€NU MOCTOSIHHOI'O TOKa IPU MOMOIIN
aHAJIOTOBBIX U LHU(POBBIX U3MEPUTEIBHBIX
npubopoB" uK "3HaKOMCTBO ¢ U(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus GU3NIECKUX BETUUUH MPH
MTOMOIIY KOMITbIOTEPHBIX AAaTYUKOB"

Pu3nUecKuil IPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO IBUKEHUS C
LIEJIBIO OIPECIIEHHs] MTHOBEHHOMN
ckopoctH"

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue yCKOpeHHUsl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBHKCHHUH 10 HAKIIOHHOH INTIOCKOCTH" HIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM
NBIKEeHUN"




148

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mepeHue yCKOpPEHHsI CBOOOTHOTO
najgenusa” win "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

149

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeJa 0 OKPYKHOCTU
C MOCTOSIHHOM 110 MOJ1YJIIO CKOPOCTBIO" MIn
"UccnenoBanue 3aBUCUMOCTH TIEpUOJA
oOpallieHus KOHMYEeCKOro MasiTHUKA OT €ro
napameTpoB"

150

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenune paBHOICHCTBYIOMIECH CHJIIBI
IIpY IBUYKEHUH OpyCKa M0 HaKJIOHHOU
mockocty" miu "lIIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JABH)KECHHUS
OpycKka 10 HaKJIOHHOM IIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl”

@uU3NYECKUI NPAKTUKYM II0 TEME
"HccnegoBaHue 3aBUCUMOCTH CUIT
yIPYrOoCTH, BOSHUKAIOIIMUX B MPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aepopmaruu’
unu "M3yueHue NBUKEHUS CUCTEMBI TEl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuii 6;10K"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue kodhduimenta TpeHus 1o
BEJIMYMHE YTII0BOTO KO3 PUIIeHTA
3aBucuMoct FTp(N)" wim "UccnenoBanue
JBYOKEHUS OpycKa 110 HaKJIOHHOM




IUIOCKOCTH C TIEPEMEHHBIM
KodpunrenToM TpeHus" wiu "N3yuenue
JBUKEHMSI TPy3a Ha Bally C TpEHUEM"

153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS"
niu "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTH TBEPIOTO TENA, UMEIOLETO
Ioaas onops"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMY ITyTH" uiu "M3Mepenue cubl
TATH, CKOPOCTH MOJEIH 3IEKTPOMOOUIIS U
MOIIHOCTH cuibl TAru" win "CpaBHEHHE
U3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cwibl" unu "HccienoBanye coxpaHeHUs
HMITYJIbCA TIPU YIPYTOM B3aUMOJICHCTBUH"
win "M3MepeHne KHHETUYECKOM SHeprun
Teja 1o TOPMO3HOMY ITyTH"

155

@u3NYeCKUil NPAKTUKYM IO TEME
"N3y4yeHnne u30TepMUUIECKOTO Mpolecca
(pexoMeHI0BaHO HCIIOIb30BaHHE
ugpoBoii 1aboparopun)" umu "U3yuenue
n30X0pHOTro mpouecca” nin "HM3ydenne
n3obapnoro npouecca" uinu "IlpoBepka
ypaBHEHUsI COCTOSHUS"




156

157

158

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTH" HiIu
"UccnenoBanue mpoliiecca OCThIBAaHUS
Benrectsa" win "UccnenoBanue
agunabatHoro nporecca” uinu "M3ydenne
B3aMMOCBS3M SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYpPhl KUTICHUS
JKUIKocTen"

du3nuecKuil MPakTUKYM 110 TeMe
"N3y4yeHne 3aKOHOMEPHOCTEN UCTIapeHust
xuakocter" uiun "M3Mmepenue ynenpHON
TEIUIOTHI TJIaBIeHus Jbpaa" win "N3yuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/yXa U OIL[EHKa MacChl IapoB B
nomMenieHun". M3amepenue korppuimeHTa
MTOBEPXHOCTHOT'O HATSHKEHUS

Du3nUecKuil IPAKTUKYM I10 TEME
"HabmroeHue npeBpamieHus SHepruu
3apsKEHHOI0 KOHAEHCATOpa B JHEPIHIO
n3ydeHus ceeroanoaa’ wim "M3yduenue
MPOTEKaHUA TOKa B LIEMH, COAEpKaIIEH
KoHzaeHcaTop" uinu "Pacnpenenenue
Pa3HOCTH NMOTEHIIMATIOB (HANPSLKEHUS) TIpU
MIOCJIE0BATEIBHOM COEIUHEHUHT
KOHJIEHCaTOpoB"




159

@uU3NYECKUM IPAKTUKYM 110 TEME
"WccmenoBanue CMEIIAHHOTO COCIMHCHUS
pesuctopoB" unu "M3Mepenue yinenabpHOoro
COMPOTHUBIICHHUS ITPOBOTHUKOB" UITH
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKa
OT HANPSDKEHUS IS JIAMIThl HaKaJIuBaHUs "

160

161

Pu3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHune amekTposn3a’ win
"N3mepenue 3apsiia OTHOBATIEHTHOTO
noHa" wiu "Mccnenosanue 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
TeMueparypsl” uin "CHATHE BOJIBT-
aMIIEpHOI XapaKTEepUCTUKU Juoaa"
PesepBHrlIit ypok. O600111eHNE U

cUCTEMaTH3allMs 3HAHUI IO TEME
"Kunematuka"

162

Pesepubiil ypok. O6006111eHIE U
CUCTEMAaTH3aIHsI 3HAHHUIA TT0 TEMe
"Ilmnamuka"

163

164

165

PeseprubIil ypok. O6001eHIE 1
cucTeMaTu3anus 3HaHnuH 1Mo Teme "CraTtuka
TBEpAOro Temna"

PesepBHelit ypok. O600IeHHE 1
cucTeMaTH3alis 3HaHUui o TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

PesepBHelit ypok. O6001IeHNE 1
cucreMaTtu3alnus 3HaHui no teme "OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKON Teopun”




166

PesepBHelit ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"Tepmoannamuka. TernaoBbie MalIUHbI"

167

168

169

PesepBubIil ypok. O60011IeHIE 1
CUCTEeMaTH3alysl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
da3oBble nepexo bl

PesepBHrlit ypok. O60011eH1E 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"JnekTpuueckoe mose"

PesepBHrlit ypok. O600111eHIE 1

CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"

170

PesepubIil ypok. O6006111eHIE 1
cucreMaTru3anus 3HaHui no teme "Toku B
pa3IuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHbIE
Ne Jara
Tema ypoka Kontpoabubie Ilpakruueckue uu(poBbIe
n/n Bcero U3YYeHUs
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
B3auMopeiicTBuE NOCTOSIHHBIX MarHUTOB U 1 memens
IIPOBOJHUKOB C TOKOM. MarHuTHOE 1noJIe. 1 02.09.2024-
I'unoresa Amrepa 06.09.2024
Bekrop maruutHOM uHAyKUUuU. [TpuHmn 1 Henenst
CYINEPIO3UIMY MarHUTHBIX NoJIeH. JInHnn 1 02.09.2024-
MarHUTHOM MHIYKLIUH 06.09.2024
MarauTHo€e 1oJie MPOBOIHUKA C TOKOM. | mepens
OmbiT Dperena 1 02.09.2024-
06.09.2024
1 Henens
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1 02.09.2024-
06.09.2024
1 Henmens
Pemenune 3anau 1 02.09.2024-
06.09.2024
[Ipumenenue 3akoHa Amriepa. 2 Heneis
QJI'I)GKTpOI/ISMepI/ITeHBHBIe H]I;)I/I6OpBI 1 09.09.2024-
13.09.2024
Cuna JlopeHiia, e€ HanpaBI€HUE U MOAYJIb. 2 "Henens
JIBr>keHuMe 3apsKEHHON YaCTHULIbI B 1 09.09.2024-
OJHOPOAHOM MarHUTHOM II10JIE 13.09.2024
2 Henes
Pemenne 3amau 1 09.09.2024-

13.09.2024




2 Henens

9 Pa6ora cuel JlopeHniia 09.09.2024-
13.09.2024

2 Hemens
10 Pemenue 3agau 09.09.2024-
13.09.2024

MarsuTHoOE I10JI€ B BEIIIECTBE. 3 nenens
11 16.09.2024-
deppoMarHeTHKH, Mapa- U TuaMarHeTHKH 90.09.2024

o 3 wenens

OcHOBHBIE CBOICTBA (heppPOMArHETUKOB.

12 16.09.2024-
[Ipumenenue peppoMarHeTUKOB 20.09.2024

3 Henens
13 Pemenne 3amau no reme "Marauraoe nose" 16.09.2024-
20.09.2024

3 "Henensd
14 Pemenne 3amau nmo reme "MaraurHoe mosie" 16.09.2024-
20.09.2024

SIBJICHHE AIEKTPOMArHUTHOW WHIYKITHH. 3 nenens
15 , 16.09.2024-
[ToTok BeKTOpa MarHUTHOW MHAYKIIUU 90.09.2024

4 genens
16 OJ1C unayKIMMU 23.09.2024-
27.09.2024

3aKOH AEKTPOMArHUTHOW UHIYKIIMH 4 nepens
17 23.09.2024-
Papanen 27.09.2024

4 nenens
18 Buxpesoe anexrpudeckoe mosie. Toku Dyko 23.09.2024-

27.09.2024




OJIC MHAYKIIUY B IBUKYIIMXCS

4 genens

19 23.09.2024-
HpoBOHKax 27.09.2024

4 nenens
20 Pemenue 3agau 23.09.2024-
27.09.2024

5 Hepens
21 [TpaBumo Jlenma 30.09.2024-
04.10.2024

WuayktuBHOCTh. KaTyika HHAYKTUBHOCTH > Hepeis
22 30.09.2024-
B L€ ITIOCTOSHHOI'O TOKA 04.10.2024
93 SBnenune camounaykuuu. 3/C 33.6{962%?4_
CAMOUTLY KUK 04.10.2024

DHeprus MAarHUTHOTO TIOJIST KaTyIIKH C > Hepes
24 30.09.2024-
TOKOM. DJIEKTPOMArHUTHOE T0JIe 04.10.2024

5 Henens
25 Pemenue 3amau 30.09.2024-
04.10.2024
26 O606?.I€HI/IC 51 CI/ICTeMaTI/I'?aI_II/ISI 3HAHUH 10 076_ fg.ﬂzeOHZZ-
TeMe "DIeKTpoIMHAMUKA 11.10.2024
97 'I'<OHTp0J'IBHaSI pa60Tf1 10 TEMeE 076_ fg;eoﬂzz_
DIIeKTpOANHAMUKA 11.10.2024
28 Konebarensrasg cucrema. CBOOOIHBIE 076:82%?4_

KoJjeOanus. ['apMoHUYecKre KoaeOaHus

11.10.2024




Kunematnueckoe u JUHaAMHUYECKOC

6 Henens

29 . 07.10.2024-
OIIMCAaHHUE KOJeOATEIbHBIX ABIKECHHI 11.10.2024
DHepreTuyeckoe onucanue. Beios

6 Henmens

30 I[HHaMH‘lefKOFO OMHUCaHMS TAPMOHUYECKHUX 07.10.2024-
KOJICOaHUH U3 UX DPHEPTETUUECKOTO U 11.10.2024
KUHEMaTHYECKOTr'0 OITMCaHUS

7 Henmens

31 Awmrmutyna u (asza kojaedaHui 14.10.2024-

18.10.2024
[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOTHBIX KOJICOaHHI 7 Henens

32 MaTeMaTUYECKOro MasTHUKA. [lepros 14.10.2024-
CBOOOAHBIX KOJIE€OaHUI MPYKUHHOTO 18.10.2024
MasITHHKA
3aryxaromue Konebanus. BelHyXeHHbIE 7 epens

33 14.10.2024-
KoyicOanms. Pe3oHanc 18.10.2024

7 Henens

34 ABTOKOI€0aHUA 14.10.2024-

18.10.2024

7 Henens
35 Pemenne 3amau 14.10.2024-
18.10.2024

36 VYpok-koH(pepennus "MexaHudeckue \ Zf. fggeoﬂz}z-
KOJIeOaHMsT B MY3bIKaJIbHBIX HHCTPYMEHTAX 25.10.2024

37 O0001eHne U cucTEMaTU3ALMS 3HAHUI 110 zf.fgé%;-

teMme "MexaHndeckue Kojieoanusa"

25.10.2024




:‘)J'IGKTpOMaFHI/ITHI)IC KoJIeOaHMSI.

8 Henensa

38 . 21.10.2024-
KonebarenbHbIi KOHTYD 25 10,2024
®opmyna Tomcona. CBsI3b aMILTUTYABI 8 Hexens

39 3apsiia KOHJIEHCATOpa ¢ aMILUTUTYI0OM CHJIbI 21.10.2024-
TOKa B KOJIeOaTeI5HOM KOHTYpE 25.10.2024
3aKOH COXpaHEHHsI SHEPTUU B UACATLHOM 8 HeZCILA

40 21.10.2024-
K0JIe0aTeIIbHOM KOHTYpE 25 10,2024
3aryxarllue 3JIeKTPOMAarHUTHbIE

41 Kosie0aHusl. BeIHyX/IeHHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

42 Ilepemennsblii TOK. Pe3ucTop n KOHAEHCATOP
B LI€NIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
NIEPEMEHHOT0 TOKa

44 3akoH OMa AJIs1 DJIEKTPUYECKON LEenn
IIEPEMEHHOT0 TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JEHCTBYIONIEE 3HAUCHHE
CHUJIBI TOKA U HaIPSHKEHUS

46 Pe3onaHc B aniekTpr4ecKoi 1ienu

47 Pemenue 3agau
WneanpHblif TpaHchopmaTop.

48 [IpousBoacTBO, Nepeaaya u norpedieHue

ANEKTPUYECKON SHEPTUU




DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa ucnonb30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HH

50 Pemenue 3amau

o1 Pewenne 3anau

59 O060011eHne U cUCTeMaTU3aIMs 3HAHUH 110
TeMe "DIeKTpOMarHuTHbIC Kojaebanus"

53 MexaHu4eckue BOJTHbI. XapaKTePUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpassyk u ynaprpassyk. Lllymosoe
3arpsi3HEHUE OKPY KaIOIIEeH Cpeibl

57 Pemenue 3agaa

58 DneKTpOMarHuTHBIE BOJMHBL. M3myueHue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus MEKTPOMArHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
[IIkana 3MeKTPOMarHUTHBIX BOJIH.

60 [TpruMeHeHne NIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY
[IpuHIMIBI paTUOCBSI3U U TEJICBUICHUS.

61 Paguonokarus. DNeKTpOMarHuTHOE
3arpsi3HEHUE OKPYKaIoIIeH cpebl
Kontponbnas padora mo teme "Konebanus

62 Y BOJTHBI"




Caer. 3aKOH NPSIMOJIUHENHOTO

63 pacnpocTpaHeHus CBETa

64 Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpOCTPAHEHMs CBETA

65 Otpaxenue ceta. [lnockoe 3epkano.
Cdepuueckoe 3epkano
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN 110Ka3aTeb PETOMIICHHUS.

66 [TommHOE BHYTpEHHEE OTpaKECHUE.
[IpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpaKE€HUs

67 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB
OTpaXeHUs U MIPEJIOMJICHUS CBETA

68 Xon stydeit B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro ceera. L{Ber

69 JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTUYECKAs CUJIA JIMH3BI

70 [TocTpoenue n300pa>keHuil B IMH3aX U UX
cUCTEMax. Y BEIMYECHUE JINH3BI
Pemenue 3anay Ha mocTpoeHNe

71 n300pakeHH, TOTY4aeMBbIX C TOMOIIBIO
JNH3

72 I'na3 xak onruueckas cucrema

73 Pemenue 3agau. [Ipenensl mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CKopocTb cBETa M METO/IBI €€ U3MEPEHUS

75 Hucniepcust cBera




76

WnTepdepenius ceera

KorepeHTHble HICTOUHUKHU. Y CIIOBUS

" Ha0JI0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue narepdepeHum

80 Hudpakmus ceeTa

81 JudpakuonHas pemeéTka. Y cloBue
HaOJII0IeHUS TIIaBHBIX MAKCHMYMOB

82 Pemenue 3amay

83 [TomepeyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

84 Pemenue 3amay

85 CBeToBbI€ BJIEHUS B IPUPOJIE

86 O06o0011eHNe U cuCTeMaTU3alMs 3HAHUH 110
teme "OnTtuka"

87 KonrtponsHas padora no reme «OnTHKa
I'paHuIIBI MPUMEHUMOCTH KJIACCHYECKOU

88 MeXaHUKH. 3aKOHBI AJIEKTPOJUHAMUAKH 1
MPUHITAT OTHOCHTEIBHOCTH

89 [TocTynartel cienuanbHOU TEOPUU
OTHOCHUTEJIBHOCTH
[IpocTpaHcTBEHHO-BpEMEHHOW MHTEPBAJL.
[Ipeo6pazoBanust Jlopenna. YciaoBue

90 OpUIMHHOCTU. OTHOCUTENBEHOCTh

OIHOBPCMCHHOCTH. 3aMCI[J'IeHI/Ie BPEMCHH U
COKpalll€HUE IJINHBI




OHeprus U UMIYJIbC PEISITUBUCTCKON

91 1
YaCTHIIBI

92 CBsI3b MaCCBhI C SHEPTHEH U HMITYJIECOM 1
PENSATUBUCTCKOM YacTUIBI. DHEPTHS TOKOS

93 PaBHOBecHOE TEIIIOBOE H3ITyUeHHE 1

94 3akoH cMerienust Buna 1

95 ['unote3a M. [1nanka o kBantax. ®OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akonbl poTtorddekrra

08 YpaeHenue DitamTeitHa 111 poTodaddexra. 1
"KpacHas rpaauma" ¢porodddekra

99 Hasnenue cera. OnbiTe [1. H. JIeObeneBa

100 BoitHOBEIE CBOIICTBA YaCTHII
Bounsl e bpoiind. /InuHa BoJIHBI e

101 Bpoitnst u pazmepsl 007aCcTH JIOKAJIA3AIUN 1
JIBUKYILIEUCS YaCTULIBI

102 KopnyckyisspHO-BOIHOBOM AyaIn3m

103 Judpakius 2J1IeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnii B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEAEIEHHOCTEN 1
['eitzenbepra

105 Pemenue rpaduyeckux 3amaq

106 Pemenue pacuéTHbIX 3a1a9
KonTpomnpHas padora mo Temam: "OCHOBBI

107 CTO", "KopryckyJsspHO-BOJIHOBOI 1

nyanu3m"




108

109

OIBITEL IO HCCJIICIOBAHUIO CTPOCHUSA aTOMaA.
[Tnanerapuas Mmonens aroma Pesepdopaa

ITocrynatel bopa

110

Bunel ciektpoB. CekTp ypoBHEH 3HEPTUU
aToMa BOIOpOAa

111

112

CroHTaHHOE B BBIHYXXKACHHOC U3JTYUCHUC
CBCTa

Jlazep

113

Hyxnonnas moznens snpa ['eiizenOepra-
HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonel. PannoakTUBHOCTH

114

115

3aKOH paJMoakTUBHOTrO pacnana. CBoiicTBa
MOHU3HUPYIOIIETO U3NydeHus. Biausaue
PaIuOaKTUBHOCTH Ha KUBBIEC OPTAHU3MBI.
Jo3nmerpus

OHeprus cBA3U HYKJIOHOB B siape. S aepHbie
cuibl. [ledext maccsl siapa. SaepHbie
peakiuu. Snepusie peaktopsl. [IpoGiemsr
YIIPABIISIEMOT0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKTHI PA3BUTHS
AJIEPHON SHEPTETUKH

116

MeToasl perucTpaluy U UCCIeTI0BAHMS
aJIeMEHTapHBIX YacTull. DyHAaMeHTaTbHBIC
B3auMOIecTBUS. bapuoHbl, ME30HBI U
nentoHsl. [IpeacraBnenne o CtanaapTHON
Mozenu. KBapk-TiitooHHas MOJIENb aIpOHOB




117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO QpHU3HUeCcKOi KapTUHBI
Mupa

118

119

120

Oranel pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
0OBSICHEHUS IPUPOIBI KOCMUYECKHX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HCCIICIOBAaHNI

COBpeMeHHHe OIITHYCCKHUE TCICCKOIIBI,

pPaanuOTCIICCKOIII, BHeaTMOC(bepHaﬂ
aCTpOHOMUSA

121

Bun 3Bé3gnoro Heba. Co3Be3ausi, spkue
3BE3/1bl, IUTAHETHI, UX BUJIUMOE JIBUKEHHE

122

123

124

Conueunas cucrema. Coxnane. CostHeuHas
aKTUBHOCTH. MicTounuk sHepruu CoHIa 1
3BE3]

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Jnarpamma "cnieKTpajIbHBIN KJlacc —
CBETUMOCTB"

3Be3,Z[BI TJIaBHOM MOCIEA0BATEILHOCTH

125

BnyTtpenHee cTpoeHue 3BE3.
CoBpeMeHHBIE TTPEICTABJICHHS O
MPOUCXOXKACHNH U dBoJronnu CoiHIa U
3BE3/. OTambl JKU3HU 3BE3]

126

Maineunsiii [1yte — Hama [Manaktuka. Turbl
rayiakTuK. YEpHbIe IBIPHI B AApax TaJaKTUK




127

Bcenennas. Pacminpenne BeeneHHoM.
3akon Xab6mna. Teopus bBonbioro B3peiBa. 1
PenukroBoe uznydyenue

128

129

MacmrabHas ctpykrypa BeeneHnnoii.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

130

Pu3n4ecKuil NPAKTUKYM 110 TEME

"UccnemoBanue MarHUTHOTO I10JIS

MOCTOSSHHBIX MarHUTOB' MJIN

"NccneqoBaHue CBOVCTB 1
dbeppomarnetukoB" win "UccnenoBanue

JIEMCTBUSI OCTOSIHHOT'O MarHUTa Ha paMKy ¢

TOKOM"

131

132

133

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue cuisl AMiepa" win
"N3y4eHne 3aBUCUMOCTH CUJIbI AMIIepa OT
cubl Toka" wim "OnpeneneHne MarHUTHOM
MHAYKIIMA Ha OCHOBE U3MEPEHHUSI CHUJIBI
Amrmepa"

Pu3n4ecKuil IPAKTUKYM 110 TEME

"UccnenoBaHue IBIEHUS

AJIEKTPOMArHUTHON MHAYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO

MarHuTHOTO 1moJjs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIE€HUS CaMOMHAYKIUN"
i "COopKa MO 3JIEKTPOMAarHUTHOTO
reHeparopa"




134

Pu3N4eCKui IPAKTUKYM 110 TEME
"U3mepenue mepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

135

136

Pu3N4eCKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue FSHEPTUU B IPYKUHHOM
MasiTHUKE"

dusnueckuil NpaKTUKYM 10 TeMe
"HccnenoBanue NepeMeHHOI0 TOKa Yepes3
[IOCJIEA0BATEIbHO COEAUHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ win
"UccnenoBanue pabOThl HICTOYHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

137

138

139

140

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns npeaoMIeHUs]
crexsa" win "[lonyuenune nzodpaxeHus B
CUCTEME U3 INIOCKOTO 3epKajia v JIMH3bI"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha pUMeEpe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS paCCeNBAIOIINX
H3"

Pu3nYeCcKuil IPAKTUKYM I10 TEME
"Habmronenue nudpakuuu,
UHTEepPEPEHIINH U OJIIpU3aIU cBeTa"




141

Pu3N4eCKui IPAKTUKYM 110 TEME

"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm 1
TPEKOB 3apsKEHHBIX YaCTUL] B MArHUTHOM

nosie)"

142

Pu3N4eCKu IPAKTUKYM 110 TEME

"U3mepenue noctosHHo# [lnanka Ha

OCHOBe ucciefoBanus Gorodpdexra” mmm 1
"HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA

yepe3 CBETOMO]T OT HaNpsHKEHUs "

143

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOIr0 BOAOPOJIa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3nYecKuil NPAKTUKYM 110 TEME

"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UIn 1
"N3yuenune nmoromenus 6eTa-4yacTuil

aTrOMUHHEM"

145

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaOaromeuus 386342010 HeOa
HEBOOPYKEHHBIM I'Ia30M C
HCITOJIh30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH IS ONIpeIeSIEHUs MOJI0KEHUS
HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31usi CeBEpHOTO
NOJIyLIApHsl U IpKUE 3BE3/IbI" WK
"HaGmnronenus B Teneckon JIyHbl, miaHeT,
TYMaHHOCTEH U 3BE3HBIX CKOTUICHUN"




146

O06o001IeHNEe U CHCTeMaTH3alus 3HAHUH.
Posb ¢pu3uku 1 acTpOHOMUH B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COITMATbHOM M ATUYECKOH chepax
NESITEIbBHOCTH YeJIOBEKa

147

O060011eHne U cUCTeMaTU3als 3HAHUH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

148

O06o0011eH1e U cucTeMaTu3alus 3HaHH.
Poub puzndeckoii Teopun B GopMUpOBaHUA
npeCTaBICHUN 0 PU3NIECKOIN KapTHHE
MHpa, MECTO (PU3NIECKON KapTUHBI MHpPa B
0011eM psITy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTaBICHUN O IPUPOJIE

149

150

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "Kunematuka"

O0001eHre U cUCTEMAaTU3ALMS 3HAHUM 110
teme "Kunematuka"

151

0O00011eHne U CUCTEMAaTU3ALNS 3HAHUI 110
teme "Jlunamuka"

152

153

O0001eHne 1 cucTeMaTU3aINs 3HAHUI 110
teme "CraTtnka TBEpAOro tena"

O06o0011eHNe U cucTeMaTH3alMs 3HAHUH 110
TeMe "3aKOHBI COXPAHEHUS B MEXaHHKE"

154

O0001eHne 1 cucTeEMaTU3aINs 3HAHUI 110
TeMe "OCHOBBI MOJIEKYIISIPHO-
KMHETH4YeCcKoU Teopun"




155

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teme "Tepmonunamuka. TemioBbie
MAaInuHe!"

156

157

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexon"

O06o0011eHre U cucTeMaTu3alys 3HaHUN 10
TeMe "DnekTpuyeckoe nose"

158

O0o01IeHre U CHCTeMAaTU3alns 3HAHUN 110
teme "TloCcTOSIHHBIN AIeKTpUUECKUNA TOK"

159

160

O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMe "Toku B pa3nnyHbIX cpepax”

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"

161

Peseprubiit ypok. O60011eHuE U
CHCTEMAaTHU3alMs 3HAaHUM 110 TEME
"DeKTpOMarHuTHas MHIyKIus"

162

163

164

Peseprubriit ypok. O60011eHIE U
CUCTEMATH3AIMS 3HAHUH I10 TEME
"Mexanndeckue Konedbanus"

PesepBHrlit ypok. O6001IeHHE U
cUCTEeMaTH3aIHs 3HaHUH 110 TeMe
"DreKTpoMarHuTHbIE KoeOanus "

PesepBublit ypok. O6001IeHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"MexaHUYEeCKHEe U AIEKTPOMarHUTHBIE
BOJIHBI"




165

166

167

PesepBHelil ypok. O600IICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

PesepBHbIil ypok. O0001ICHNE U
cucreMatusanys 3HaHui 1o treMe "OCHOBEI
CTO"

PesepBHbIil ypok. O0001ICHHE 1
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOJIHOBOW Jyanu3m"

168

PesepBHeIit ypok. O600IICHNE 1
cucTeMatu3anys 3HaHui mo reMe "dusuka
atoma'"

169

PesepBHeIit ypok. O600IICHHE 1
cucTeMaru3alus 3HaHuii 1o reme "dPuszuka
ATOMHOTO SIpa U AJIEMEHTaPHBIX YaCTHIL"

170

PesepBHslit ypok. O600111eHNE U
CHCTeMaTH3allus 3HAHUH 10 TeMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







