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Pazaex 1. Hayunnlit Mmeroa nosnanns upupoisl.

Gusuka — QyiaMerraibuas nayka o npupoje. HayuHwiii METoa MO3HAHMA M METOABI
UCCIIC/IORAHSI PIIMICCKUX SIBACHHH.

DKCUCPUMCHT U 1COPUSL B LpoIiccce NIO3HANKY UpHpo;bl. HabimoaeHne u sxcnepuMeHT B
dusmnke.

C11oc00b! U3MCPEHNA GU3UICCKAX BEJIAYNUR (A1WIOIOBLIC U LIN(QPOBLIE UIMCPUICILIBIC
LPUOOPDI, KOMILIOTEPIILIE JATHIKOBBIC CHCTCMBI).

Forpenioctn nisMepeHut Qu3udeckuX BCTHIHH (a0COIOTHAY W OTHOCHTC IRHAS ).

MOAEIUPOBAHNC (PUINUCCKUX SULICHMHE U LPOUECCOB (Matepranbias TONKa, abCoifOTHG
TBEPJO 10, NACAILHAS XUUAKOCTD, WICAILILIA ra3, Toyeynnlil 3apst). ['unoresa, @usnyeckuii
3AKOH, MPAHMILLL 1O IPUMCHIMOC 1. Dusryeckast 1eopusi.

Poir u mMecro Qusuku B GopMupoBarmy COBPCMCHNON HayylOR KapTUlthl MHPA, B
MPAKTHUCCKOA JICHTENLHOCTA JHOMEH.

Yuenuueckuit axcnepumenm, 1abopamopitsie padonmnl, RPAGKMUKPM.

V3Mepernc Crilbl ToKa M HALIPSKEHUS B 1ETH TOCTOSHAOI'O TOKA LIPYU LIOMOUM 411a10IORLIX
U UAPPOBBIX UIMCPUTCILHBIX LPUBOPOB.

BuaxoMcrso ¢ nudposoii maboparopueit 1o guzmke. lpymMepnl waMeperns dusdecxux
BCAAYKH LPH ITOMOIH KOMUBIOTCPULIX jLATUHKOB.

Pasjeiss 2. Mexanmka.

Tena 1. Kunemamuxa.




Mexanndeckoe naBukeHHe. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBHkeHHs. Cucrema
OTCU€Ta.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MarepuanbHOM TOYKHM, €ro IPOEKUUMHW HAa OCH CHUCTEMBl KOOpPIUHAT.
TpaekTopus.

[lepemenienne, CKOpPOCTh (CpEeAHSsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHE MEepeMEelIeHU 1
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJMHEWHOE IBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTePUATBHON TOYKH OT BPEMEHH U UX rpaduKu.

CBoboaHoe nmajseHue. Y cKopeHue cBo00IHOro naieHus. Jpmkenue tena, OporeHHOro mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUSI MAaT€pPUAIbHON TOUKHU OT
BPEMEHHU U UX rpaduKu.

KpuBonuneriHoe nBuxeHue. J[BUxKeHHE MaTEpUaIbHOW TOYKH 10 OKPYKHOCTHU. YTJ0Bas U
nuHenHas ckopocTh. llepuon m yactora oOpamienus. LlenTpocTpemurensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHT'eHIIMAFHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHOM TOUKH.

TexHuueckue yCTpOICTBA M TEXHOJOTMUYECKHE MPOLECCHl: CIUAOMETP, JBHKECHHUE
CHApSIJIOB, IICTTHEIC, eCTepEHYATHIC U PEMEHHBIC ITepeIad, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS. KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

CrniocoObI uccae10BaHusl ABIKEHUN.

Nnmroctpanust npeaebHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHHI C UCTIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM INPOCTPAHCTBE.

Habmroenue npmxeHus Tena, OpoieHHOro Mo/ yrioM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTy nmpu JBUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE NyTeW, TPAEKTOPHIl, CKOPOCTEN NBUKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
CHUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHre HepaBHOMEPHOIO ABUKEHHUSI C LIENbIO ONPEIEICHUS] MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus Ipy MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUHU IO HAKIOHHON
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHusi CBOOOAHOIO MajieHus (PEKOMEHI0BAaHO HCIOJIb30BaHKE HU(POBOH
nabopaTopun).

W3ydeHue nBUXKEHHs Tena, OPOIIEHHOTO TOPU30HTaNbHO. [IpoBepka rUmoTe3sl 0 mpsiMoi
MPOMOPLMOHATIEHON 3aBUCIMOCTH MEXy JAIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

W3ydeHue ABMKEHUS Tela M0 OKPYKHOCTH C TOCTOSTHHOM MO MOAYJIO CKOPOCTHIO.

HccnenoBanne 3aBHCHUMOCTH TepHoja OOpalleHus KOHHUYECKOTO MasTHHKAa OT €ro
napamMeTpoB.

Tema 2. /lunamuxa.

IlepBerit 3akoH HproToHa. MHepunanbHble cucteMsl oTcuéTa. [IpUHIMI OTHOCHTEIBHOCTH
[Nanunes. HemnepuinaabHble CHCTEMBI OTCUETa (ONIpeIeTeHHEe, TPUMEPHI).

Macca tena. Cuna. [lpyuHuun cynepno3uuuu Cui.

Bropoii 3akoH HeroTOHA 1151 MaTepHanbHON TOUKH.



Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALIMOHHON U MHEPTHON MacChI.

Cuna TsoKeCTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO TQJCHHS OT BBICOTHI HAJ
MOBEPXHOCTHIO IUJIAHETHI U OT Treorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeNl M HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHXKYIIErocst ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS CKOJBXEHUS M CWJIA TPEHUS TOKOS.
Koaddunument tpenus. Cuiia conpoTUBICHUS MPU ABMXKEHUU Tella B JKUJIKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHSI.

Hasnenue. I'unpocraruueckoe nasienue. Cuiia Apxumena.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTHYECKUE TMPOLECCHl: MOAIIUIHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hablnronenue nBrkeHus Te1 B MHEPIUAIBHBIX M HEMHEPIMAIBHBIX CUCTEMaX OTCUETA.

[IprHIAII OTHOCUTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIapOB Pa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEH MPUTIOKEHHBIX K TEIY CUJI C IPOU3BEACHUEM MACChl Teja
Ha €ro YCKOpPEHHE B MHEPLIUAIbHOW CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIMX B PE3YJbTATE B3aUMOICHCTBUS TEI.

N3mepenne macc 1o B3auMoIEHCTBUIO.

HesecomocTts.

Bec Tena npu yckopeHHOM NOAbEME U NaICHUU.

LlenTpOoOEKHbIE MEXaHU3MBI.

CpaBHeHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue paBHOAEHCTBYIOLIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAKJIOHHOM MJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHH IBMKEHHsS Opycka IO HaKJIOHHOU
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKHUHE U PE3NHOBOM
obpasiie, oT ux nedopmanuu.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBSA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 IETKHil OJI0K.

N3mepenne koddduirienta TpeHus Mo BeIUYHHE YTI0BOr0 KodduIleHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanne aBmkeHus Opycka 10 HAKJIOHHOM IUIOCKOCTH C  HEPEMEHHBIM
K02 (HUIIMEHTOM TPEHHUSL.

N3yuenune ABMXKEHUS Irpy3a HA BaJLy C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHOe U BpalaTelbHOE IBUXKEHUE TBEPIOTO Teja.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpaieHus. [lneyo cumbl. CrokeHue CHil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHUS TBEPIOTO TeEA.

VYcroitunBoe, HEYCTOMYHMBOE, OE3pa3InYHOE PAaBHOBECHE.

TexHU4ecKkne yCTPONCTBA U TEXHOJOTMYECKHE MPOLECChl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTbie KOHCTPYKIIHMH.

Hemoncmpayuu.



VYcioBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuKym.

HccenenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuyenue ycTOMYMBOCTH TBEPAOTO TEJla, UMEIOLIErO IUIOMIAAb OIIOPBI.

Tema 4. 3akonvl cCOXpanHeHUusn 6 MexXanukKe.

NMiynbC MaTepHaIbHOW TOYKH, CUCTEMBbI MaTepHUANIbHbIX TOYeK. L[eHTp macc cuctembl
MaTepualbHbIX TOUeK. Teopema 0 JBUKEHNH LIEHTpa Macc.

MMITynbC CHIIBI 1 U3BMEHEHUE UMITYJIbCa TEA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MomeHT umnyibca MarepuanbHOM Touku. IIpencraBiieHHe O COXpaHEHMHM MOMEHTA
HMITYJIbCA B IEHTPAIBHBIX IOJISX.

Pabora cunpel Ha MaloM W Ha KOHEYHOM mnepemelneHuu. ['paduueckoe npenacrasieHue
pabOTHI CHITBI.

MOoOIIIHOCTh CHIIBL.

Kunernyeckass sHepruss marepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
SHEPIUH MATEPUATILHON TOYKH.

[loTeHumanbHple U HEMOTEHUUANbHBIE cwibl. lloTeHumanbHas >Heprus. [loTennuanbHas
SHEpPrusl ynpyro AeQopMUpOBaHHOU MpyxHUHBL. [loTeHIManbHas »HEprusi Teia B OJHOPOIHOM
rpaBUTAMOHHOM IToJie. IloTeHnnanbHass SHEprus Tena B TPAaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckas ckopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXAaHUYECKOW DHEPIHH CUCTEMbI
TeJ. 3aKOH COXPAHEHMSI MEXAaHMYECKOU SHEPIHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymuM [l UMACaIbHOM JKHUJKOCTH Kak CJEACTBHE 3aKOHA COXPAaHECHHS
MEXaHUYECKON SHEPTUU.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: IBHIKEHHE PAKET, BOJIOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUT'YpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKCHUE.

W3mepenrie MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPILIEHUHU pabOThI.

B3auMHBbIe ITpeBpanieHuss KHHETUYECKON U TOTEHIIMAIBHON YHEPI UM IIPU IEHCTBUU HA TEIIO
CHUJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUHU TIPU CBOOOTHOM ITa/ICHHUMU.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenue umnyibsca Teaa 1o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TSI, CKOPOCTH MOJIENHN AJIEKTPOMOOHIIS M MOIIIHOCTHU CHUJIBI TATH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA TEa C UMITYJIbCOM CHIIBIL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aWMOJEHCTBHH.

H3mepeHne KHHETUYECKON YHEPTHUU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEPrUy NPY>KUHBI C pabOTOM CUIIBI TPEHHUSL.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU ABUKEHUH TeJla 0 HaKJIIOHHOM TIOCKOCTH.



Pazgea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUul.

OcCHOBHBIE TOJOXKEHUS MOJIeKysipHO-KuHeTnuueckod Tteopun (MKT), ux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBmkeHue. XapakTep IBUKEHUS U B3aUMOJICHCTBUS
YyacTUll BeniecTBa. MoJiesd CTpOSHHUsI Ta30B, KUAKOCTEH U TBEPIBIX Tel U 0ObSICHEHHUE CBOWCTB
BElleCTBA Ha OCHOBE 3TUX Mojenell. Macca u pasmepbl Monekyn (aromoB). KommnuecTBo
BemectBa. [locTtostnuas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocobObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Monenb u1eanbHOro ra3a B MOJEKYJISIPHO-KUHETUUECKON TEOPUHN: YaCTULIBI I'a3a IBUKYTCA
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

["a3oBbic 3akoHBI. YpaBHeHHE MenzaeneeBa—Knaneiipona. AOcoioTHas Temmeparypa
(wkanma temmneparyp KensBuna). 3axon Jlamprona. M3omporecchl B HIeallbHOM rase cC
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduueckoe npeacraBieHne H30MpOLECcCOB: U30TEpMa,
u30Xxopa, n3odapa.

CBs13b MEXy 1aBJICHHEM U CPEAHEN KUHETUYECKOM SHEPTrUel NOCTYNAaTEIbHOTO TEINIOBOTO
JBUKEHHS MOJIEKYII UI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJICKYISIPHO-KHHETUYECKON TEOpHH
WJICaJIbHOTO Ta3a).

CBsi3p  aOCONIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOM CHUCTEMBI CO  CpeaHel
KMHETUYECKOM 3HEeprueil NoCcTynaTelIbHOr0 TEMIOBOTO JBUKEHUS €€ YaCTHl.

TexHuyeckue YCTpOICTBA U TEXHOJIOTMYECKUE TMPOIIECCHI: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xunkocrei.

Mognens onsira IlITepna.

[TputsxeHue MOJIEKYII.

Mopnenu KpUCTaUIMYECKUX PEHIETOK.

Habmonenune u rccnenoBanme N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKY
ropsi4eil U XOJIOJHOM BOJOM.

N3ydyeHrne W30TEpMUYECKOro TMpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

N3yyenune n30X0pHOro Impolecca.

N3ydenue nzobapHoOro npoiecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmoaunamuyeckas (Tl) cuctema. 3ajaHre BHEITHUX YCIOBUN JUTSl TEPMOJMHAMUYECKOM
cuctembl. BHelHue u BHyTpeHHHE napameTpbl. [lapamMeTpsl TepMOIMHAMUYECKOW CUCTEMBI Kak
CpeIHUE 3HAaUECHUsI BEJTMYHH, ONUCHIBAIOUINX €€ COCTOSIHHE Ha MUKPOCKOITNYECKOM YPOBHE.

Hynesoe Havano tepmoauHamMuky. CaMONpOM3BOJIbHAS pENIaKCalUsl TEPMOANHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.



Mopenp wuzaeanpHOro raza B TEPMOJMHAMHMKE — CHCTEMA YpPAaBHEHMI: ypaBHEHHE
MenneneeBa—Knanelipona U BbIpaKE€HUE JJIs1 BHYTPEHHEW SHEpruu. Y CIOBUS INPUMEHUMOCTU
ATOM MOJENIN: HU3Kas KOHIEHTpAIMsl 4YacTHll, BBICOKHE TemIieparypbl. Bripaxenue nis
BHYTPEHHEHN 3HEPTrUy OJHOATOMHOTO UACAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHKE. Beraucienne padboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco0 H3MEHEHUs] BHYTPEHHEH HHEPruM TepMOJIMHAMUYECKOU
cuctembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KosmmuectBo TemioTel. TeIIOEMKOCTh Tena. YIenbHAas U MOJSpPHAA TEIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeIioTa CropaHusi ToruBa. Pacuér konuuectsa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadatHoM npoiecce.

[TepBblii 3aK0H TepMOAMHAMUKH. BHyTpeHHs s sHeprus. KonauuecTBo TEmoTs U paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKONU CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKHM I PABHOBECHBIX HPOLIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSHME TEPMOIAMHAMHUYECKON CHUCTEMbl MPOXOIUT E€AMHCTBEHHAas aauabara.
AOcomoTHas Temreparypa.

BTopoii 3aK0H TepMOJMHAMHKHU JIJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaTh
TEIJIOTY OT O0oJiee XOJIOAHOrOo Teja K Oosiee Harperomy 0Oe3 kommencanuu (Kmaysumyc).
HeoOpatuMocTh NpUpOTHBIX TPOIECCOB.

[Tpuniune! aeiicTBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUsI TETUIOBBIX JBHUTarene. TeroBoe 3arps3HeHue
OKpPY’KaroIlle Cpebl.

TexHuuecknue ycTpoicTBa U TEXHOJOTMYECKHUE IMPOLIECCHI: XOJOAWIBHHUK, KOHAUIIMOHED,
IU3CIIbHBIA U KapOIOpaTOpHBIA JIBUTaTeld, MapoBas TypOWHA, TMOJYyUYEHHE CBEPXHHU3KHUX
TEMIIepaTyp, YTWUJIU3AIMS «TEIUIOBBIX» OTXOJIOB C UCIOJIB30BAaHUEM TEIUIOBOTO HAcoca,
YTUIU3alUsg OMOOPraHUYEeCKOTO TOTTMBA AJIsl BEIPAOOTKHU «TETUIOBOM» U DIIEKTPOIHEPTUH.

Hemoncmpavyuu.

N3menenune temmepaTypsl pu auadaTHIeCKOM PaCIIupPEHUH.

BosaymHoe orauso.

CpaBHeHHE yJeNbHBIX TEMIOEMKOCTEN BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOTo npoiiecca.

KommbroTepHbie MOJIENIM TETUIOBBIX JIBUTATENICH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKkmuKym.

N3Mmepenne yaenpHON TeIIOEMKOCTH.

HccenenoBanue nporecca OCTBIBAHKS BELIECTBA.

HccnenoBanue aguabaTtHOTo npoiiecca.

N3yueHne B3aMMOCBS3M HPHEPTUU MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Mcmapenwme wu KumeHwe. YenbpHas TemioTa
napooOpa3zoBaHMUs.



Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KadecTBeHHash 3aBHCHUMOCTH IJIOTHOCTH M
JIABJICHUS] HACBHIIIEHHOTO Mapa OT TEeMIepaTypbl, UX HE3aBUCUMOCTh OT 00b&Ma HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS B )KUIAKOCTH.

BnaxxnocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u KpucTauIM3auus. Y JenbHas TeroTa iasineaus. Cyonumarnus.

Hedopmaruu tBEpHoro tena. Pactsokenme u cxartwe. Casur. Moayns FOnra. Tlpenen
yrnpyrux aedopmanui.

TemoBoe pacumpenue KUAKocTed U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIIupeHuUe.
AHTapMOHU3M TEIUIOBBIX KOJICOAHUH YacTHUI] BEIIECTBA KAK MPUYMHA TEIUIOBOTO PACIIUPEHUS T
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa3zoBbIX Mepexoax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTshkeHUE. KoaduueHT noBepXHOCTHOrO HaTsDKeHUs. KanumisapHbie
saBJeHUA. /aBieHue noj MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHuueckue yCcTpoMCTBA UM TEXHOJOTMYECKHME IMPOLECCHl: KUAKUE KPUCTAJUIbI,
COBPEMEHHBIE MaTEepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NnOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU IJIEHKAMHU.

CwmauuBanue.

Kanwmnsipasie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bugs! neopmarmii.

Hab6monenue mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3y4eHne 3aKOHOMEPHOCTEN NCIIAPEHUS] JKUAKOCTEH.

W3MmepeHue yAeapHON TEII0ThI IIIaBICHUS JIbA.

W3yueHue CBOMCTB HACBHIICHHBIX IIAPOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OILIEHKA MacChl IAPOB B IIOMEIICHUH.

N3mepenue ko3¢ puirenTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMaliiii pe3HHOBOTO 00pa3siia OT MPHJIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekrpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OneKTpr3anus Tel U €€ MpOSBICHUA. DIEKTPUUYECKHN 3apsan. J[Ba BHAA 3IEKTPUUYECKUX
3apA0B. [IpOBOTHMKY, TMANEKTPUKH U TOITYIPOBOIHUKH. DJIEMEHTAPHBIN JJIEKTPUYECKUH 3aps .
3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsa.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpuueckoe nose. Ero neficTere Ha 31eKTpUYeCKUe 3apsibl.



Hampsox€aunocTs  dnektpudeckoro mojs. [IpoOHbid 3apsa. JIuHUM  HanpsHKEHHOCTH
ANIEKTpUYeCKOro nosst. OqHOPOIHOE INEKTPUUECKOE TOJIE.

IToTeHIMaNbHOCTD AIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh IOTEHIMATIOB U HAIIpSKEHUE.
[ToreHnnanpHas SHEPrus 3apsA1a B MEKTPOCTATUYECKOM IToJie. [IoTeHIMan 31eKTpocTaTH4eCKOro
noJis. CBsA3b HAIPSDKEHHOCTU TOJIS U Pa3HOCTH IOTEHLMAIOB JJIA JIEKTPOCTATHYECKOIO IO
(KaK OTHOPOAHOIO, TAK U HEOJAHOPOJHOTO).

[TpuHIMI CyNIEpHIO3ULIUH IJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspKeHHOro 1o o0béMy miapa. Ilone paBHOMEpPHO 3apsKEHHOM OECKOHEUHOW IIOCKOCTH.
KapruHbl TMHUN HANPSI)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIUATIBHBIX ITOBEPXHOCTEH.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIM3IIEKTPUKH B JIEKTPOCTaTUYECKOM IT0JIe. JIMaNeKTpUYeCcKas IPOHULAEMOCTD BEIIECTBA.

Kongencarop. DneKTpOoEMKOCTh  KOHJEHCATOpA. DNeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapamnenpHOoe  coeauHeHue — KoHAeHcaTopoB.  IlocnenoBarenbHoe — coeMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHre 3apsKEHHOW YaCTULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4yecKkne yCTPONCTBA U TEXHOJOTHMYECKHE MPOLIECCHI: JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTHYECKas 3allUTa, 3a3eMJICHIE YIEKTPOIIPHOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYCeTpoCTBO U MPUHLAII JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TT0JIE IBYX 3apsKEHHBIX IIACTHH.

Moguens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOoBOTHHUKY B JIEKTPUYECKOM II0JIE.

DJIeKTpOoCcTaTUYECKas 3allIMTa.

YCTpoKCTBO U AEMCTBUE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBHUCHUMOCTB JIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOPa OT TUIOMIAIH TIIIACTHH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus AMEKTPUUECKOr0 MOJIs 3apsKEHHOTO0 KOHJIEHCAaTopa.

3apska ¥ pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

OrieHka CuJ1 B3aUMOJICHCTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpalieHus SHEPTUH 3apsDKeHHOTO KOHJIEHCATOpa B SHEPTHUI0 U3ITyUeHUs
CBETOAMO/IA.

N3yuenune mpoTekaHus TOKa B 1IETMH, COIEPKAIICH KOHACHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsDKEHWs])) TPU  MOCIEI0BATEIHLHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuna toka. [IocTosSHHBII TOK.

VYcnoBusi CyHmIECTBOBAaHMSI IOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VcTouHuMKM TOKa.
Hampsokenne U u 31C €.

3akon OMa 111 y9acTKa [EeTH.



DIIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTHUBIIEHUSI OHOPOJAHOIO ITPOBOIHHUKA
OT €r0 JJIMHBI U IUIONIA/IA MTONEPEUYHOI0 CeYEHUs. Y ACIbHOE CONPOTUBIICHNE BEILIECTBA.

[locnenoBarenbHOe, NapajljIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dJekTprueckux 1enei. [Ipasuia Kupxroda.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOoNIHOCTD 3JEKTPUYECKOr0o TOKa. TerioBast MOIHOCTh, BblIEIsieMast HA PE3UCTOPE.

OJ1C v BHyTpEeHHEE CONPOTUBIIEHUE UCTOUYHUKA TOKA. 3aK0H OMa 15l TOJTHOM (3aMKHYTOH )
3JEKTPUYECKOM 1enu. MoIHOCTh UCTOUHMKA TOKa. KopoTkoe 3aMbIkaHue.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHuueckue yCTPONCTBA M TEXHOJIOTMYECKHE TIPOLECCH: aMIEpMETpP, BOJBTMETP,
peocTar, CYETUHUK IEKTPUIECKOM SHEPTHUH.

Hemoncmpayuu.

W3mepenne cuilbl TOKa U HAPSKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANPSDKEHUS] I PE3UCTOPA, JIAMIIBI
HaKaJINBaHUS U CBETOIMOIA.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOIIAIU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

WccnenoBanue 3aBUCHMOCTH CHIIBI TOKA OT COITPOTHUBIJICHUS P MOCTOSIHHOM HAIMPSKEHUH.

[Ipsimoe m3mepenue DJIC. KopoTkoe 3ambIkaHWE TaIbBAHUYECKOTO JIEMEHTA M OlIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXK/TY MOJIFOCAMHU UCTOYHHKA TOKA OT CHJIBI TOKA B
LETH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccenenoBanue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

H3mepenue yaenpHOro COMpOTUBIIECHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS JUISI JIAMITHl HaKaJTuBaHMUSI.

YBenuueHue npesena u3MepeHus amrnepMeTpa (BOJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

Uccnenoanue 3apucumoct 3/]C raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHH MPU KOPOTKOM
3aMBIKaHUH.

HccnenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIITHOCTH MCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DNeKTpUUYecKass MPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METANIOB  OT  TEMIEpaTyphl.
CBepXIIpOBOANMOCTb.

DJIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TPHUMECHAs MPOBOJUMOCTb MOJYIPOBOJIHUKOB.
CaoticTBa p—n-niepexoaa. [lomynpoBoJHUKOBBIE TPHUOOPEI.

DIEeKTPUUECKUI TOK B DJEKTPOJIUTAX. DJIEKTPOIUTHUYECKAS JUCCOLMAIMS. DJIEKTPOIHU3.
3axonbl Dapazest 1Ist 3JIEKTPOIH3a.

OneKTpuueckrii Tok B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIBHBIM paspsl.
Paznuunbie TuIBI camocTosATENbHOTO pa3psaa. Monnus. [lnazma.



TexHnueckne yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: Ta30pa3psiHbIC JIAMIIBL,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYHPOBOJHHKOBBIE MPUOOPHI: THOJ, TPAH3UCTOP, (POTOAHO,
CBETOAMOM, TajbBaHWKA, paQUHUPOBAHME MEIW, BBIIUIABKA AIIOMHUHUS, OSJCKTPOHHAsS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoli pa3ps ¥ IPOBOAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOAMMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS POBOIMMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HaGnronenue anexrposnusa.

N3mepenue 3aps/1a 0OJHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaKTUKYM.

Crioco0b1 n3MepeHus: (GU3NYECKUX BEIHMYUH C UCTIONB30BAHUEM aHAJIOTOBBIX U MU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX cUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlleHKa  TpaHull
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHUN 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH,
IPOBEpPKa IMPEUIOKEHHBIX THUIOTE3 (BBIOOp M3 pabdoT, OMHCAHHBIX B TEMAaTHYECKUX pasfesiax
«YYeHNYEeCKUH IKCIIEPUMEHT, JJAOOpaTOpHbIE pabOThI, IPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéHHoro ypoBHsa B 10 Kiacce OCYIIECTBISIETCS C YIETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemuvie nonamus, C6A3AHHbBIE C UFYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHE, MO/IEb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUI, U3MEpUTEIIbHbIE
npubopsl, nudposas 1adoparopus.

Mamemamuka: peunieHue cucteMbl ypaBHeHUH. JluneiiHas ¢yHkuus, mnapabona,
runep6osa, ux rpaduku u cBoiicTa. Tpuronomerpuyeckue QyHKIMU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HX MPOEKIUH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKHUBOM mpupojae, auddysus, ocMoc, Tem1000MeH
KUBBIX  OPraHM3MOB, TEIJIOBOE  3arpsi3HEHHE  OKpY)KAloIIed  cpenbl,  YTHIM3AIUs
OMOOpPraHNYECKOro TOIJIMBA JJISi BHIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HaTSHDKEHHUE U KallWJUIIPHBIE SIBJIEHUSI B IPUPOE, MIEKTPUUECKHUE SIBICHUS B )KUBOU NPUPOE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJy4yeHrne HaHOMaTepHUaJoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKas
JUCCOLMAINs, TajlbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETD.
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Texnonozua: npeodbpa3oBaHre ABUKEHUN C CIIOIB30BAaHUEM MEXAHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKUE KOHCTPYKIMHM (KPOHIITEHH, pelmeéTdarbie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXAHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CropaHus, MapoBas TypOuHA, OBITOBOIl XOJIOAMUJIBLHUK,
KOHJIMLIUOHEP, TEXHOJOTUH IIOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEpPUAJIOB, WM  HAHOTEXHOJOTMH,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psAHBIC JTAMITBI, TTOTYIPOBOJHHUKOBBIE TPHOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBuEe NOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHoOe IMoOJe€.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CynIeprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
WHIYKIUU.

MarautHoe 1ojie IPOBOJAHMKA C TOKOM (IIPSIMOIO MPOBOJHHUKA, KATYIIKH U KPYroBOI'O
BUTKa). OnbIT Dpcrena.

Cuita AMniepa, e€ HanpaBJIeHUE U MOJYJIb.

Cwia Jlopenna, e€ HampaBlieHHE€ W MOAYJb. JIBMKEHUE 3apsHKEHHOM 4YacTHUIbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

MarnuTHoe nozie B Beuiecte. @eppoMarHeTuKy, napa- U JuaMarHeTUKH.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKHUE MPOLECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpOJABHUraTesb SKkoOu, yCKOpUTEIU
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIUA MarHUTHOTO TIONS TOJOCOBOTO U TMOAKOBOOOPAa3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaptuna 7nuHWI MarHUTHOW WHIYKIMUA TOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'0 KOJIBIIEBOTO TPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumoneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmroienue IBM>KEHUs Ty4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amiepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKA.

OrnpezneneHre MATHUTHON MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. dnexkmpomaznumnan uHOYKYUs.

SIBneHne snexTpoMarHUTHOM MHAYKUWU. [loTOK BekTOopa MarHuTHOM uHAyKnuu. JC
MHAYKIHU. 3aKOH AJIeKTpoMarHuTHo! nHaykuu @apanes. Buxpesoe anexkrpuueckoe mose. Toku
dyxo.

OJ1C uHAYKIMY B TPOBOJHUKE, IBUKYIIEMCS] B OJTHOPOJIHOM MarHUTHOM IIOJI€.
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IIpaBuio Jlenua.

NunyktuBHocTh. Karymika WHAYKTUBHOCTH B I1EMU TOCTOSHHOTO ToKa. SIBieHue
camounaykiuu. 3J1C caMOMHIYKIIUU.

DHeprus MarHUTHOTO TOJIS1 KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOoJe.

TexHu4eckue ycTpocTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: MHAYKIIMOHHAS TeUb, COJICHOUI,
3allMTa OT JIEKTPU3ALMHU TEJ MPU JBUKEHUN B MATHUTHOM T10J1€ 3€MIIH.

Hemoncmpayuu.

Habmtoienue siBieHus 31eKTPOMarHuTHOM UHIYKIIHH.

Uccnenosanue 3apucumoctu 3/]C HHAYKIIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MTOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHAEBON (MEHOW) TpyOe.

SIBieHure caMOMHIYKIUH.

Uccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH U3MEHEHHS CHJIbI TOKa B
TN,

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKyMm.

HccnenoBanue sBIE€HUS JIEKTPOMArHUTHONW WHAYKIIHUU.

Ornpezenienre UHAYKIIMA BUXPEBOT'O MATHUTHOTO TIOJIS.

WccnenoBanue siBIeHUS CAMOUHYKITUU.

COopka Mozenu 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Pa3pgean 5. Kojie0anus u BOJIHBI.

Tema 1. Mexanuueckue Koneboanus.

Konebarenbnas cuctema. CBOOOIHBIC KOJICOAHHUS.

['apmonnueckue  konebanus. KunHemaTnmueckoe M JAMHAMHUYECKOE  OIMKCAHUE.
DHepreTuyeckoe onucaHue (3aKoH COXpPaHeHU MEXaHUYECKON SHEprun). BeIBo AMHAMUYECKOTO
OTMCAHUS TAPMOHUYECKHUX KOJICOAHHUH U3 X YHEPTeTUICCKOTO0 U KHHEMAaTHICCKOTO OTTMCAHMSI.

AMrmmutyaa u ¢aza koneOaHui. CBsi3p aMIUIMTY/ABI KOJeOaHUI MCXOJHON BEIMYUHBI C
aMIUTUTYIaMU KojieOaHui €€ CKOPOCTH U YCKOPEHHUSI.

[Tepuon u yactota konebanuid. [leprnoa MaabIx CBOOOAHBIX KOJNEOAHUI MAaTEMATHUECKOTO
MasTHHKA. [lepror cBOOOIHBIX KoJIeOaHU TTPYKUHHOTO MasTHHUKA.

[TonsiTue o 3aryxaromux Kojaedanusax. BeinyxneHHble konebanus. Pesonanc. PesonancHas
KpuBas. BiausHue 3aTyxaHusi Ha BUJl Pe30HAHCHOW KpUBOI. ABTOKOIEOaHUSI.

TexHu4yeckne yCTpONCTBa M TEXHOJIOTMUECKHE IPOLECChl: METPOHOM, 4Yachl, Kaueiw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOTO ABMKECHHUS.

Habmtoienne He3aBUCUMOCTH TIEpHOa MaJIbIX KOJIeOaHH rpy3a Ha HUTU OT aMIUIUTY/bI.

HccnenoBanue 3aTyxaromux KoiaeOaHU W 3aBUCIMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHui
OT COIIPOTHBJICHHS.

HccnenoBanune konebaHWil Tpy3a HA MACCHUBHOW MpPYXHHE C IENbI0 (OPMUPOBAHUS
MpeJICTaBICHU 00 UaeanbHON MOJIENN PYKMHHOTO MasiTHHUKA.

3aK0H COXpaHEHUsI YHEPTUHU TIPH KOJICOAHMSIX TPy3a Ha MPYKUHE.

UccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3mepenne neproaa CBOOOTHBIX KOJICOAHUI HUTSHOTO U IPYKUHHOTO MasTHUKOB.
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W3ydeHne 3aKOHOB JABM)KEHHUS TeNa B X0/Ie KoJIeOaHU Ha yIIPyroM IMoJIBece.

N3yuenue ABUKEHUSI HUTIHOTO MasITHUKA.

[TpeoOpa3zoBaHue 3HEPTUM B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KoieOaHuH.

HccnenoBanue BHIHYKIECHHBIX KOJICOaHHIA.

Tema 2. InexkmpomazHumnole Koedanus.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
kosnebatenbHOM KOHType. ®opmyna Tomcona. CBs3b aMIUIUTYIbl 3apsja KOHAEHcaTopa C
aMIUIUTYIOM CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UJCATHLHOM K0Je0aTeIbHOM KOHTYpE.

3aryxapimue JJICKTPOMAarHUTHBIE KoyieOaHWs. BBIHYXJICHHBIE JIIEKTPOMArHUTHBIC
Kosie0aHusl.

[lepemenHbi TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U JICHCTBYIOIIECE
3HAYCHHE CWJIbI TOKA U HAIIPSDKEHUS TPU PA3IUYHON (popMe 3aBHCHMOCTH IEPEMEHHOTO TOKA OT
BpPEMEHU.

CunycouganbHblid IEPEMEHHBIN TOK. Pe3uCTOp, KOH/IEHCATOP M KATYIIKAa UHAYKTUBHOCTH
B LIETIM CUHYCOUIAJILHOTO NIEPEMEHHOI0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpsKeHU.

Wneanbuerii Tpanchopmartop. [Ipou3BoacTBoO, miepenavya U MOTPEOICHHE IICKTPHUSCKOM
SHEPIHH.

DKOJIOTUYECKUE PUCKU MPU IPOU3BOACTBE 3JEKTpOo3HEepruu. KynbTypa HCHOIB30BaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHu4yeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBHUCHMOCTh YaCTOTHI CBOOOIHBIX KOJICOaHUH OT MHAYKTUBHOCTH B EMKOCTH KOHTYpA.

OcuunorpamMMsl 3J1I€KTPOMarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXawIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopeinb 371eKTpOMarHuTHOTO FeHepaTopa.

BriHyX/1€HHBIE CHHYCOHAJIbHBIE KOJICOAHMSI.

Pesucrop, karymika UHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onaHc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOPA.

VYCeTpoicTBO M IPUHIIUI JEHCTBUS TpaHchopmaTopa.

Monenb TMHUY 3JIEKTPoIIepeiadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Uzyuenue Tpanchopmaropa.

HccnenoBanne nepeMEHHOIO TOKa 4epe3 MOCieI0BaTeIbHO COeAMHEHHbBIE KOHIEHCATOoD,
KaTyIIKY U PE3UCTOP.

Habmronenne 3mekTpoMarHuTHOTO Pe30HaHCa.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 0JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynsle u TpoOAObHBIE
BosHBL. [lepron, cKOpOCTh pacnpocTpaHeHUs! U JJIMHA BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeoMIieHue, HHTepPepeHIus U TudpaKIus.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
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[IIymoBoe 3arpsisHEHUE OKPYKAIOIIEH CPEIbI.

DJEeKTPOMAarHUTHBIE BOJHBI. YCIOBHS HM3JIyY€HHUS SJIEKTPOMArHUTHBIX BOJH. B3anMmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  9JEKTPOMAarHUTHBIX BOJH: OTpPaXKEHHE, MPEIOMJICHHE, MOJISIPU3aLIUs,
uHTephepeHIus U TudpaKiusl.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanmys.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIeH Cpe/ibl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBU30p, aHTeHHa, Tenepon, CBY-meub, yiabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpOCTpaHEHUE MOTMEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHnny 1 [uppakind MEXaHUYECKHX BOJIH.

AKyCTHYECKHUI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro MPUMEHEHHUE.

Habmioienue CcBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, MPEIOMIICHHE,
nossipu3anus, 1udpakuus, HHTephepeHIns.

Oo6napyxeHnre HHGPAKPACHOTO U yIbTPaduOIETOBOIO U3TyYEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3y4eHne pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHETHOE pacpoOCTpaHEHHUE CBETa B OJHOpPOAHOM cpene. Jlyu cBera. ToueuHslit
HCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epkane. Cepudeckue 3epkaia.

[Ipenomnenune cBera. 3aKkOHBI TpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTesb
npenomiieHuss. OTHOCUTENbHBIN IMOKa3aTrenb mnperaoMieHus. [loCTOSHCTBO 4YacTOThI CBETa U
COOTHOILLIEHHUE JUIMH BOJIH IIPH NEPEXO/I€ MOHOXPOMATUYECKOIO CBETA 4YEPE3 I'PaHHULly pas3zaeia
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. CinoxHbIH cocTaB Oesnoro cBera. LIBer.

ITonHoe BHyTpeHHEE oTpaxeHue. [IpeenpHbIi yroil MoJIHOro BHYyTPEHHETO OTPaKEHHUS.

CoOuparomue M pacceuBarolue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHUJa TOHKOM JMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TeOMETPUH U OTHOCUTENILHOTO MOKa3aTessl IPeIoMIIECHUSI.

@dopMyna TOHKOM JIMH3BL. Y BEIUYEHHE, 1aBAEMOE JIUH30M.

Xonx myya, IpOLIEAIEro JIMH3Y IO IPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOW ONTUYECKON OCH.
[TocTpoenne n300pa>keHU TOUKU U OTpe3Ka MPSMON B COOMPAIOIINX U PACCEUBAIOLIHNX JIMH3AX U
UX CHCTEMax.
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Onrtuueckue mpubopkl. Pazpemiaromias cnocoOHOCTh. ['71a3 Kak onTHYecKast CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOU ONTHKH.

BonnoBas ontuka. Wurtepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHT€P(GEPEHIIMOHHON KapTHHE OT ABYX KOI€PEHTHBIX
UCTOYHUKOB. [IprMepsl kaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JludpakunonHas pemérka. YciaoBHE HAOMIOJACHUS TIJIABHBIX
MaKCHMYMOB IIPH MaICHU MOHOXPOMATHYECKOTO CBEeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHE IMPOLECChl: OYKH, JyIMa, IEPUCKOIL,
doroanmapar, MUKPOCKOII, TPOCKIIMOHHBII aIapar, MPOCBETICHUE ONITUKH, BOJJOKOHHAS ONITHKA,
TU(paKkIMOHHAS peIETKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npeoMIIeHUS CBETa.

Haburonenne noaHoro BHyTpeHHEro oTpakeHus. Moienb CBETOBOA.

HccenenoBanue xoa CBETOBBIX MTYYKOB Y€pe3 IIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpPOCKOIA, TEJIECKOIIA.

Habmonenne naTepdepeHInm cBeTa.

HaOironenne nBeTOB TOHKHUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

Habmonenne nudpakimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nomisipuszanuu cBeTa.

[IpumeneHue MoSIPOUIOB IJIs U3YyUEHHUSI MEXaHUYECKUX HATPSHKCHUI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3mepenne noka3arens NpeioMIIEHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUSI OT BELIECTBa (HA MPUMEpe KHUIKHX
JIUH3).

W3mepeHne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tomyuenue n300pakeHUs B CUCTEME U3 IIOCKOTO 3epKalia M JINH3HI.

[Tomryuenue n300pakeHUs B CUCTEME U3 IBYX JTUH3.

KoHcTpynpoBaHHE TEIECKONYECKUX CUCTEM.

Hab6monenne nudpakumu, uaTepdEpeHINH U TOISPU3ALUH CBETA.

N3yuenue nonspusanuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenue naTepdepeHInm 1a3epHOro U3IyuyeHus Ha IBYyX IIEIsX.

HabGnronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakiimOHHOTO CIIEKTpa.

N3mepenne 1IMHbBI CBETOBOW BOJIHBI.

[Tomryuenue ciekTpa U3My4eHHUs] CBETOUO/IA TIPU TTOMOIIH TU(PAKIIMOHHON PEIETKH.

Pasznen 6. OcHOBBI crIeMAJIBHON TEOPHUH OTHOCUTEJIBHOCTH.

['panunbl MPUMEHUMOCTH KJIACCHYECKONM MeXaHukH. [locTymarel cnenuanibHOM TEOpUHr
OTHOCHUTEIIBHOCTH.
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[IpoctpancTBeHHO-BpeMeHHONW ~ uHTepBai.  [IpeoOpaszoBanmst  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeENJIEHUE BPEMEHU U COKpAalllEHUE
JUTHBL.

DHeprus U UMNYJbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPTHUs MOKOSL.

TexHudyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

Y4eHUYeCKU IKCIIEPUMEHT, J1abopaTOpHbIE PA0OTHI, IPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUU PEIATUBUCTCKUX YacTull (o dororpadusiM TpeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Paszpnen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyaapHuo-601H06011 Oyanu3m.

PaBHOBecHOE TemoBoe u3NydeHHE (M3TydeHHE aOCONIOTHO UEPHOro Tena). 3aKOoH
cMeienust Buna. ['unoresa [lnanka o kBanTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. OnbiTel A. I'. CtoneroBa. 3akonsl poTodrdhdexra. YpaBHeHue DitHIITEHHA
s potodrdexra. «KpacHas rpanuiay dporodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JAaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAOLIYI0 U
a0COJIIOTHO OTpakarolnyto nmoBepxHocTh). OnbiTel [1. H. Jlebenena.

BosHoBbie cBoiicTBa yactull. Bonuel nae bpoins. Jlnvna BosHbl 1e bpoiing u pazmepsl
o0JacTu JoKanu3aluu ABMKYyIencs yactulbl. KopnyckynspHo-BoaHoBoU Ayanu3M. Judpaxius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduika n3mepennii B Mukpomupe. CooTHomeHus HeotnpenenénHoctei [ elizendepra.

TexHuuyeckue ycTpoWCTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTomaTuuk, TyHHEIbHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAHOI.

Hemoncmpayuu.

®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gpotoadpexra.

HccenenoBanue 3aBUCUMOCTH CONTPOTUBIICHUSI TOTYIIPOBOJAHUKOB OT OCBEILIEHHOCTH.

CBeToano.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenosanue potopesucropa.

N3mepenne nocrosiuuoi [lnanka Ha ocHOBe nccnenoBanus Goroaddexra.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEZIOBAHUIO CTpoeHus aToMa. [lmanerapuas mogens atoma Pesepdopra.

[Toctynatel bopa. M3nydyenue u morjoieHne (OTOHOB IMPH MEpPEeXoie aromMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJIOpOJa.

CnioHTaHHOE U BBIHY)KJEHHOE M3lyueHue cera. Jlasep.

TexHuueckne YCTpOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIN aHAIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabGnronenne nuHENvaThIX CIIEKTPOB.
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YCTpolcTBO U ACMCTBHE CUETUNKA HOHU3UPYIOIINUX YACTHII.

Omnpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3ITY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuKym.

Hab6nronenue muHEHYaToOro CrekTpa.

HccnenoBanue CreKTpa pa3peKEHHOrO0 aTOMapHOIO BOLOPOAA U M3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Qusuka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3otomnsl.

PagnoaktuBHOCTB. Alnb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJuOaKTHBHOIO pacnaza. PanuoaktuBHble u3oronsl B mpupoge. CBoliicTBa
VMOHM3UPYIOLIETO U3JIy4eHHs. BiusHue pagroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don m3nyuenus. Jlozumerpus.

DHeprus CBSI3M HYKJIOHOB B siyipe. SnepHbie cuitbl. JledekT Macch spa.

SAnepuble peakuuu. Jlenenue u cuHTe3 sAnep. SnepHsle peaktophl. [IpoGiembl
YIPaBIAEMOr0 TEPMOSACPHOIO CHHTE3a. OJKOJIOIMYECKHME AaCIEKTbl pPa3BUTUSA  sIEPHOU
SHEPreTUKHU.

MeTto/1bl perucTpaluuy U UCCIIEJOBaHUSI 3JIEMEHTAPHBIX YaCTHUL.

@DyHIaMEHTANIbHBIE B3aUMOJCHCTBUA. baprnoHsl, Me30HBI U JIenTOHBI. [IpencraBineHue o
CranpaprtHoil Mogenu. KBapk-TritooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHoi mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnuncTBO DM3nveckoil KapTHHBI MUPA.

TexHUueckue ycTpoicTBa M TEXHOJIOIMYECKHE MPOLECCHl: JO3UMETp, kamepa BuibcoHa,
SJIEpHBIA  PEaKTOp, TEPMOSIEPHBbI peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM JI03UMETpA.

N3yuenune nornomenus 6eTa-4acTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.

Oransl pa3BuTus acTpoHoMuHM. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.
[TprMeHUMOCTb 3aKOHOB (PU3UKH 1 OOBSICHEHUS IPUPOJIbI KOCMHUUECKUX OOBEKTOB.

MeTtonbl acTpoHOMHYECKHX HccieqoBaHuil. COBpEeMEHHbIE ONTUYECKHUE TEJIECKOIIbI,
PaAMOTENECKOIIbl, BHEATMOC(EpPHasi aCTPOHOMHSL.

Bun 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Comnre. Conaeunast akTHBHOCTh. McTounuk saepruu ComHIla U 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpalbHbIM KJIACC — CBETUMOCTBY.
3BE3/1bI IVIABHOM MOCIIE0OBATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTBY JUIsl 3BE3]1 TIIaBHOU
NOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKACHUU 1 ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsii [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
raJlakTUK. PannoranakTuky u kBa3apel. YEpHbIE ABIPHI B SApaX FalaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.
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Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepemménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue naonioodenus.

Habmroienus 38€31HOr0 He0a HEBOOPYKEHHBIM IT1a30M C HCII0JIb30BAaHHEM KOMITbIOTEPHBIX
MPUIOKEHUH JUIS OTNIpeIeICHUsI TIOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus U sipkue 3BE3/bL.

Habmonenus B Teneckon JIyHsl, IU1aHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYeCKHl NPAKTHKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTHOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
WU3MEPUTEIIbHBIX TMPUOOPOB ¥  KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIC  TOTPEIIHOCTH  HM3MepeHud  ¢usmueckux BenuuwH. OIlEHKa TpaHUI]
MOTPEIIHOCTEH.

[TpoBeneHne KOCBEHHBIX U3MEPEHUIL, HCCIIeIOBaHU 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH,
IpOBEpPKa IMPEUIOKEHHBIX TUNOTE3 (BBIOOp M3 padoOT, ONMMCAHHBIX B TEMATHUYECKHX pasjeiax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TIPAKTUKYM ).

O000marnee noBTOpeHuUe.

O6o0meHnrne W cuUcTeMaTu3alus COAEp)KaHUS  pa3ienoB  kKypca «MexaHHKay,
«Momnekynspaas (U3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHaMuKay», «KoneOGaHus ¥ BOJHEI,
«OCHOBBI CIIEIMAIIBHONH TEOPUHM OTHOCHTENbHOCTHY», «KBaHTOBas Qu3uka», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponbp ¢u3ukm U acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIbLHON U
THYECKOH chepax AeATeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH M aCTPOHOMHUU B COBPEMEHHOMI
HAyYHOW KapTHHE MHpa, 3HAYCHHE OIMUCATEILHOM, CHCTEMAaTU3UPYIONIEH, OOBICHUTEIIEHON U
nporHoctuyeckoi GpyHkuuid pusmdeckoit Teopuu, poib GU3NYECKO Teopur B HOPMUPOBAHUU
MpeCTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABICHUN O IPUPOJIE.

Me:xnpeameTHbie CBS3H.

N3yuenne kypca ¢puznuku yriayonéHHoro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢ yu4éToM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnole noHAmMUA, C6A3AHHBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpUs, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsbl, udposas 1adbopaTopus.

Mamemamuka: penieHre cucTeMbl ypaBHeHUH. Tpuronomerpuueckre QyHKIHUU: CHHYC,
KOCHUHYC, TQHI€HC, KOTAHT€HC, OCHOBHOE TPHUTIOHOMETPUUYECKOE TOXKJIECTBO. BEKTOpel M MX
MPOEKIIMA Ha OCU KOOpIMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BonHBIE >NEeMEHTapHBIX (DYHKIIUM.
[TpusHaky no100us TPEYroIbHUKOB, OIPEIEICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nexTpudeckue sIBICHUS B )KMUBOU PUPO/IE, KoJebaTeabHbIE IBUKEHUS B )KUBOI
IPUPOJIE, DSKOJIOTMYECKHE PUCKH TIPU IPOU3BOJACTBE DJIEKTPOIHEPTUH, DIIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpenbl, yJIbTPa3BYKOBash JIMArHOCTHMKA B MEIUIMHE, ONTHYECKUE
SIBJICHUSI B YKUBOW MPUPOJIE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAJIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3MbI 00pa30BaHUS KPUCTATUIMUECKOMN PEIIETKY, CTIEKTPAIbHBIN aHATIN3.

T'eozpaghusa: marHuTHBIE TIOMIOCA 3e€MIIH, 3aJIe)KU MArHUTHBIX pyl, POTOChEMKA 3eMHOMN
MMOBEPXHOCTH, ceiicmorpad.
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Texnonozua: NIpUMEHEHUE NTOCTOSTHHBIX MArHUTOB, DJIEKTPOMATHUTOB, MIEKTPOABUTATENb
SlkoOu, reHepaTOp MEPEMEHHOTO TOKA, HWHAYKIHOHHAs TIe4yb, JHHUM OSJIEKTpolepeaady,
AIIEKTPOABHUraTeNb, pajgap, paAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTpPa3ByKOBasl IUArHOCTHKA B TEXHUKE, IPOCKLMOHHBIM amnmnapar, BOJIOKOHHAs OITHKA,
CoJHeyHasl OaTapesi, CIIyTHUKOBbIC IPUEMHMKH, SJIEpPHAsi SHEPIeTUKA U HKOJIOTUYECKUE ACTIEKThI
€€ pa3BUTHS.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTAThl OCBOCHHS yueOHOTro mpenMera «Du3nKa» JTOJDKHBI OTPakKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllMid, TO3WTHUBHBIX BHYTPEHHHX
yOXKICHHUI, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIECTBa,
pacuIMpeHne >KU3HCHHOTO OIbITa M ONBITA JCSITCILHOCTH B IMPOIECCE PEaTU3allud OCHOBHBIX
HaIpaBJeHUN BOCIIUTATEILHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

rPaskIaHCKOro BOCTIMTAHUS:
¢ chopMHPOBAHHOCTh TPAKIAHCKOW TMO3ULIMKA OOyYaroIIerocs Kak aKTHBHOTO H
OTBETCTBEHHOI'O YJIEHA POCCUHCKOI0 00IIECTBa;
® [PUHATHE TPAJAULIUOHHBIX OOIIEUYETOBEUECKUX I'YMaHUCTUYECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTbh BECTH COBMECTHYIO JESTENbHOCTh B MHTEPECAX I'Pa)JIaHCKOro oOIIecTBa,

y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIHbHON OpraHU3aIuy;

® yMEHHE B3aMMOJCICTBOBATH C COLIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX

(GYHKIUSIMU ¥ Ha3HAYCHUEM;
® TOTOBHOCTh K TYMAHUTApPHOU U BOJIIOHTEPCKOM J1€ATEIHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS
¢ copMHPOBAHHOCTH POCCUICKON rpaskJaHCKOW UICHTHYHOCTH, TATPUOTH3MA;
® I[ICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
e chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHWSI, STHYECKOTO TTOBEICHUS;
® CIOCOOHOCTB OIEHUBAThH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, ODUEHTHPYSICh
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIC B ICATSILHOCTH YIEHOTO;
® OCO3HAHHE JUYHOTO BKJIAJA B IOCTPOCHHUE YCTOWIMBOTO Oy IyIIIETO.
ICTETHYECKOI0 BOCIIUTAHUS
® OCTETHYECKOE OTHONICHHWE K MHpPY, BKJIIOYAs 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCHUTAHMS:
® HHTEpPeC K pa3M4yHbIM cdepaM MpoPeCcCHOHATBHONW ICATCIHHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OyIyIeit
po(eccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;
® TOTOBHOCTh U CHOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH (PU3UKHU HA
MPOTSHKEHUH BCEH )KU3HU.
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IKOJOI'HIECCKOro BOCIMTAHUA:

C(OPMHPOBAHHOCTb HKOJOTHMUECKOW KyJIbTYphl, OCO3HAHME TIJO0AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUTAaHUPOBAHKUE U OCYIIECTBIIEHUE JICHCTBUM B OKpY’Karollel cpeie Ha OCHOBE 3HAHHUs
L[eJIe YCTOMYMBOTO PAa3BUTHSI YEIIOBEYECTBA;

pacuIMpeHre OIbITa JEATEIbHOCTU SKOJIOTMYECKON HalpaBiIeHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUU 0 (DH3HKeE.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;
OCO3HAHUE IIEHHOCTHM HAYyYHOM JEeATEIbHOCTH, T'OTOBHOCTH B MPOIECCE H3YUCHUS
GuU3MKM  OCYHIECTBIATH  IPOEKTHYID U HCCIEAOBATENbCKYIO  JEATEIbHOCTh
WHAUBUAYaAJILHO U B TPYyIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/IbHBbIE YHHMBepPCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble Joruyeckue AeiicTBUs:

CaMOCTOSTENbHO (OPMYIHUPOBATh U aKTyaIU3UPOBaTh MpOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIATh LENH NeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH UM TPOTHBOPEYHS B paccMaTpUBaeMbIX (PU3MUECKHX
SBIICHUSX;

pa3zpabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOUINXCS
MaTepuaIbHBIX U HEMaTEePHUATIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B ACSITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIECACTBUH JCSITEIHHOCTH;

KOOPJMHHUPOBATh M BBINOJHATE PabOTy B YCIOBUSX pEaTbHOrO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ncciienoBarebcKue AeiCTBHUA:

BJIaJI€Th HAYYHOH TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMU U METOAaMU (pU3HUECKOn
HayKH;
BJIa/IETh HAaBbIKaMH y4eOHO-HMCCIIEI0BATENbCKON U MMPOEKTHON AESITEIbHOCTH B 001acTH
(Gu3MKM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB
pewmieHus 3a1ad4  (pU3MYECKOrO COJACpXkaHUs, NPUMEHEHHUIO pPa3IMYHbIX METOOB
MO3HAHMS;
BJIAJIETh BUJAMHU JIEATEIBHOCTHU I10 MOJYYEHUIO HOBOTO 3HAHMSI, €T0 MHTEPIPETALINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX CUTYallUsAX, B TOM YHCIIE PH
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
BBISBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3a/ady, BbIABUIAThH
TUIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTBI /715 I0Ka3aTeIbCTBA CBOUX YTBEPKICHHIM,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;
AQHAIM3UPOBATh MOJYYEHHbIE B XOJ€ pELIeHUS 3aJaud pe3yibTaTbl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;
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CTaBUTH U POPMYIHPOBATH COOCTBEHHBIEC 33]a4l B 00pa30BaTEIILHON NESTEILHOCTH, B
TOM YHCJIC TP U3YUSHUH (DUBHKH;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OLIEHHUBATh TIPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUYECKYIO 00JIACTh KU3HECSITEILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE IOJXObl U PEIICHHUS,

CTaBHUTbH IPOOJIEMBI M 33]]a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PECIICHHUS.

Pabora ¢ unopmanmeii:

BJIQJICTh HABBIKAMH IOJTYICHHS HHPOPMAIUK (DU3HUECKOT0O COIePIKAaHUS U3 HCTOUHHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEILHO OCYIIECTBISATh IMOUCK, aHATN3, CUCTEMATH3AIMIO U
HMHTEPIIPETAMIO HH(POPMALIMK Pa3IMYHbIX BUIOB U (hOPM IIPEICTABICHHSI,

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

HUCIIOJIB30BAaThH CpC,HCTBa I/IH(l)OpMaLII/IOHHBIX )41 KOMMYHI/IKaHI/IOHHBIX TeXHOHOFI/Iﬁ B
pCI_HeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX u 0pFaHI/I3aIlI/IOHHI)IX 3a1a4 C
coOiroficHHeM TpeOOBaHUH  APrOHOMHUKHM, TEXHHUKH O€30IaCHOCTH, TI'MTHCHBI,
pecypcocOepeKeHus, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpXAaHUS B PA3IUYHBIX (dopMmarax ¢ ydETom
Ha3HAuYeHUS MHPOPMALMU U IEIEBOW ayAWTOPUH, BBIOMpAs ONTUMAIbHYIO (Gopmy
NPECTABICHUS U BU3yaTH3allHU.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESTEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh PEUMYLIECTBA KOMAHIHON ¥ MHANBUAYAJIbHON pabOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JIEUCTBUIN C y4ETOM OOIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 WIeHa KOJUIEKTUBA,;

IPUHUMATH 1I€JTM COBMECTHOM JESTENIbHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATH
JEUCTBUS TO €€ JOCTH)KEHHIO: COCTAaBIIATH IUIAH JEWCTBUH, PACIHPENEIATh POJIA C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYKAaTh pe3y/IbTaThl COBMECTHOM paboThl;

OLIEHMBATh KayecTBO CBOEr0 BKJaJa M KaXJOr0 Y4YacTHHUKAa KOMaHIbl B OOIIUI
pe3yibTarT Mo pa3paboTaHHBIM KPUTEPUIM;

IpeJiaraTb HOBBIE ITPOEKTHI, OLEHUBATh UJEU C NO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAATh IO3UTUBHOE CTPATETMYECKOE ITOBEACHHME B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusaunus:

CaMOCTOSITEJIbHO OCYIIECTBIATh MO3HABATEIBHYIO JACATEIHHOCTh B 00JACTH (PU3UKHU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATEJIBHO COCTABJIATH IJIAaH PEUICHUSI paCUETHBIX M KAaUYE€CTBEHHBIX 3aj1ay, TUlaH
BBITIOJTHEHUS MIPAKTUYECKONW PabOThl ¢ YUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNM;
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JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHUN;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATh MTPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMUPOBAHHMIO W TMPOSIBIICHUIO JPYAWIHH B 00IacTH (PHU3UKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbIN HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD, OLIEHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJCTh HABBIKAMHM IIO3HABATENBHON pe(IEeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyallu, BBIOOpa BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHH)KEHHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB A€ATEIbHOCTH;
IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIMOKU.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJISL
YPOBHSI CpeHero oo1iero oopa3oBaHus y 00y4aromMUXCcs COBEPIICHCTBYETCS] SMOLMOHATBHBIN
WHTEJUICKT, MPEAIOoJaraloniui ch)OpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOLIET0 CIOCOOHOCTh IOHMMAaThb CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJIECTh HAIIPABICHUS Pa3BUTUS COOCTBEHHOM AMOLMOHAIBHON cepsl, ObITh
yBEpEHHBIM B ce0e;

CaMOpPEryJIMpOBaHUs,  BKJIIOYAIOLIETO  CaMOKOHTPOJIb,  yYMEHHE  NPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE IOBE/IEHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIbHBIM
M3MEHEHHUSM U TPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBAIMM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIENIM U YCHEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE IEHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;
AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBHIBaThb €ro MpU OCYIIECTBIEHUU OOLIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHHUS C
JPYTUMH JIFOAbMHU, 3200TUTHCS, POSIBIIATH MHTEPEC U pa3peIiaTh KOH(DIUKTHI.

ITPEIMETHBIE PE3YJIbTATEI

K konmy oOyuenust B 10 knacce npeIMEeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTMYECKOH, 3KOJIOrMYEecKOH,
COLMAIBHOM M 3TUYECKON chepax NesTeIbHOCTH YeJIOBEKa, Pojb U MECTO (PHU3HKHU B
COBPEMEHHOM Hay4HOW KapTUHE MUPA, 3HAYEHUE OIACATEIBHOM, CHCTEMAaTU3UPYIOILIEH,
OOBSCHUTENBHON M MPOTHOCTHYECKON (GYHKIMM (QU3NYecKOoW TEOpuu — MEXaHUKH,

22



MOJICKYJIAPHOHM (PU3UKH U TEPMOAMHAMUKH, POJTh (PU3UIECKOM TeoprH B POPMUPOBAHUHT
npeCcTaBiIeHU 0 (PU3NIECKOI KapTHHE MUDA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel GU3NUYECKUX TeJ U MPOLECCOB (SBICHHUI):
UHepIanbHas cucTeMa OTcuéra, abCONOTHO TBEPIOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JBMKEHHE, CBOOOIHOE MaJIeHHe, aOCOIIOTHO yrpyras nedopmarus,
a0COIOTHO YIpyroe u aOCOJIOTHO HEYIPYroe CTOJIKHOBEHMSI, MOJEINH ra3a, KHUIKOCTU
1 TBEPAOTO (KPUCTANIMUECKOI0) Tella, UACAIbHBINA T'a3, TOYCUHBIN 3apsij], OAHOPOIHOE
AIIEKTPUYECKOE I10JIE;

pa3nuyath ycioBus (TpaHUIBI, 00JAacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QYHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCITIO0JIb30BAaHUS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHWUYECKHUE TIPOIECCHl M SIBJICHUS, WCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIHbHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpMYJIbl KMHEMATUKH PAaBHOYCKOPEHHOIO IBHIKEHHS, MPeoOpa3oBaHUS
["anunes a1 CKOPOCTHU M TiepeMenieHus, 3akoHbl HproToHa, TPUHITUIT OTHOCUTEIIBHOCTH
lanunes, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHBI COXPAHEHHUsS] HUMITyJbca U
MEXaHUYECKOM 3HEPTuu, CBsA3b PaObOTHI CUJIbI C U3MEHEHHEM MEXaHUYECKOW IHEpruH,
YCIIOBUSL pPaBHOBECHS TBEPAOTrO Tejia), MPU STOM MCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQXXCHUC 3aKOHOB, YKa3bIBaTh YCJIOBUS HPHUMEHUMOCTH (DH3UYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TpPEThero 3aKoHOB HproTOHa, 3aKOHOB
COXPAHEHHUS UMITYJIbCa U MEXAHUYECKON SHEPTUH, 3aKOHA BCEMUPHOIO TATOTCHUS;
AQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SIBIICHUS, UCIIOIB3YSl OCHOBHBIC
nonokeHuss MKT u 3akoHbI MOTEKyIIpHON (PU3UKK U TEPMOJIUHAMUKY (CBS3b 1aBICHUS
UJEaNbHOIO ra3a CO CpeIHEW KUHETHYECKON 3HEepruell TEeIUIOBOIO JBUKEHUS U
KOHIIEHTpAaLEHN ero MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BELIECTBA CO CPEAHEN KHHETUUECKON
SHEPTUeH TEIJIOBOTO JBWMIKEHUS €ro YacTHIl, CBA3b JABJICHHS HJI€aJbHOTO rasza ¢
KOHIIEHTpaluel MOJIEKYN M €ro TeMIiepaTypoi, ypaBHeHue MenaeneeBa—Knanelipona,
NEePBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPTHH B TEIJIOBBIX MPOIIECCaX),
IIPU 3TOM HCIIOJIH30BAaTh MAaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

aQHAJTM3UPOBATh W OOBACHATH DJICKTPUUECKUE SBJICHHUS, WCIIOJNB3Ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKH (3aKOH COXPaHEHHsI DJIEKTPUIECKOTO 3apsija,
3akoH KynoHa, HOTEeHIIMaNbHOCTb AIEKTPOCTATUYECKOTO TOJISA, IPUHIIUII CYTIEPIIO3ULINH
AIEKTPUUECKUX TIOJIEH, TIPU TOM yKa3bIBasi yCIOBUS MPUMEHUMOCTH 3aKkoHa KyoHa, a
TaK)Ke€ TMPAKTUYECKHA BAKHBIE COOTHOIIEHUsS: 3aKOHbI OMa il ydacTka Uend U IS
3aMKHYTOMH aJeKTpudeckoi 1ien, 3akoH [xoyns—Jlenna, npasuia Kupxroda, 3akoHbI
Dapanes 175 IEKTPOIU3a);

OTHUCHIBATh (DU3UYECKUE MPOIECCHl U SBIICHUS, MCTIOIb3Yys BEIMYHHBI: TEPEMEIICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Jda U CUCTEMbI TE€J, CUJIa, MOMEHT CHUJIbI, IaBJICHHE,
MOTEHITMAbHAS DHEPTUs, KUHETHYECKas JHEPrus, MeXaHW4ecKas HSHeprus, padora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJla yIIPYroCTH, CUjla TPEHUs,
MOIIIHOCTb, SHEPTHUS B3aUMOACUCTBUS Tea ¢ 3eMII€l BOIH3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroit aepopmanuu Mpy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIeparypa
Tena, paboTa B TepMOAMHAMUKE, BHYTPEHHSS SHEPT U UEaIbHOTO OJHOATOMHOT'O rasa,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
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TEIJIOBOTO JBUTATElIsA; dJEKTPUUYECKOE TOJIEe, HAMPSKEHHOCTh JIEKTPUYECKOIO IO,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia MM 3apsDKEHHOTO Iapa B BaKyyMe M B
JUDJIEKTPUKE, TOTEHLUHAN JJIEKTPOCTATUYECKOrO 0N, Pa3HOCTh IIOTEHIMAJIOB,
3JIEKTPOJBMKYIIAsl CHJIA, CHJIa TOKA, HAIpPSIKEHUE, MOUIHOCTh TOKA, 3JEKTPUYECKas
€MKOCTb IIJIOCKOTO KOHJEHCATOpa, COMMPOTUBIICHUE YYaCTKa LENH C MOCIEA0BATEIbHBIM
U IapajuIeIbHBIM  COCAVMHEHUEM PE3UCTOPOB, DJHEPrUs DIEKTPUYECKOrO  IOJIA
KOH/JIEHCATOopa;

00BSICHATH 0OCOOCHHOCTH MPOTEKaHUS (PU3NUECKUX SBICHUN: MEXaHHUUECKOE JIBHIKCHHE,
TEIIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
mubdy3us, ucnapeHue, KUIMEHHEe W KOHACHCAlWs, IUIaBICHUE M KpPUCTAILTU3aLus,
HaIIPaBJICHHOCTh  TEIUIONEPENayd, DJJEKTpU3alus TeJl, HKBUIOTCHIMAIBHOCTH
IIOBEPXHOCTH 3aPSKEHHOTO IIPOBOJIHUKA;

IPOBOJUTH MCCIICJOBAHHE 3aBUCUMOCTH OJHOW (DPM3NYECKOH BEIMUYMHBI OT JIPYToil ¢
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
dbukcupoBaTh pe3yabTaThl MOITYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH H3MEPEeHUM, IeNlaTh BHIBOJBI 10
pe3yabpTaTaM UCCIEeI0BAHUS;

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, MPHU ITOM BBIOHpATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBaTb aOCONIOTHBIE W OTHOCUTEJIbHbIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOJIUTH OIIBITHI ITO ITPOBEPKE MPEAIOKEHHON MIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOuparh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, AaHAJIM3UPOBATh [TOJIyUE€HHBIE PE3YJIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TMITOTE3bI;

coOnrofarh mpaBuia 0€30MacHOrO TpyJda IpU MPOBEIEHUU HCCIEJOBAaHMNM B paMKax
y4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEIOBATENbCKOW W MPOEKTHOM
JESTEIbHOCTH C MCMOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1TAOOPATOPHOIO
000pyI0BaHNS;

pemath pac4€THbIE 3aJa4H C IBHO 3aJJaHHOW U HESIBHO 33JJaHHON (PU3NUECKON MOJIETIBIO:
Ha OCHOBAaHWHM aHaliM3a YCJIOBUS OOOCHOBBIBATH BHIOOp (U3UYECKON MOJIEIH,
oTBevarolleil TpeOoBaHUAM 3aauu, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
HOCTYyJaThl (PU3MUECKUX TEOPHH MpPH HCHOIb30BAHUM MAaTEMaTHUYECKHX METO/I0B
pemieHus 3a7ad, MNPOBOAUTh pacd€Tsl HA OCHOBAHMM HMEKOIIMXCA JAaHHBIX,
AQHAJIM3UPOBATh pE3yJAbTaTbl M KOPPEKTUPOBAaThH METOJABI pEHIEHUs C Y4ETOM
MIOJIyYEHHBIX PE3Yy/IbTATOB;

pelaTh Ka4eCTBEHHbIE 3aJ]aul, TpeOYIoLe MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3J/ieoB
Kypca (QM3MKH, a TaKKe HMHTErpalMd 3HAHUM U3 APYruX NpPeAMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJA: BBICTpauBaTh JIOTMYECKYIO LEMOYKY PaCCyXACHHUH C OMOpod Ha
W3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUI1 OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHi;

AQHAIM3UPOBAaTh U  OLIEHUBATh T[OCIEJICTBUS OBITOBOM M  MPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeNlOBEeKa, CBS3aHHOW C (U3MUECKUMH IPOLECCaMU, C MO3UIMN
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3KOJIOTUYECKOMN 0€301acHOCTH, MpECTaBICHUI 0 palMOHATIBHOM
IPUPOJIONOIL30BAaHUH, A TAKXKE Pa3yMHOM MCIOJIb30BaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTHH JIIsl TaThbHEHUIIIET0 pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

NPUMEHSTH pa3IMyHble CIIOCOOBI PadOThI ¢ HH(pOpMAIHel (PU3UUECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
MCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U MIPEIbSIBICHUS y4eOHOM U HAyYHO-TIOMYJISPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
UHTEpHpeTanuyu WHPOPMALNHU, MTOTYYCHHON M3 Pa3IMYHBIX MUCTOYHHKOB, KPUTHUECKU
AHAJIM3UPOBATh MOJy4yaeMyl0 MHGOpPMAIUIO U OICHUBATh €€ JIOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIN3a UCTOUYHUKA HH(OPMaLIUK;
NPOSIBJIATh OPraHU3allMOHHBIE M IIO3HABATEJIBHBIE YMEHHUS CaMOCTOSITEIBHOTO
NpUOOpETEHUs] HOBBIX 3HAHWW B MPOIECCE BBHIMOJHEHHUS MPOCKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyHIe C HCHOJHEHHUEM pa3IMYHBIX COLIMAJIBHBIX pOJIeH, IIIAHUPOBATh
paboTy TIpymmbl, palMOHAIBHO PpACHpPENEIsATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYalUsX, aJIcKBaTHO OLIEHMBATh BKJIAJ KaXKIOI0 U3 YYaCTHUKOB I'PYIIIIbI B PELICHUE
paccMaTpuBaeMoii MPOOIEMBbI;

OPOSIBIATE  MOTHBAIMIO K  Oyaymedl mnpodecCHOHaNbHOW — JAEATENBHOCTH  T10
CHEIHNAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

K konmy oOyuenust B 11 Knacce nipeIMETHBIE pe3yNbTaThl Ha YrIyOJIEHHOM YPOBHE JTOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUaAIOLIUXCSI YMEHUI:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ITHYECKON cdepax IesTeIbHOCTH YeNOBEKa, POJb U MeCTO (PU3MKH B COBPEMEHHOM
Hay4YyHOW KapTUHE MUPA, POJIb ACTPOHOMUHU B NPAKTUUYECKOM IEATEIBHOCTH YEJI0OBEKA U
JalbHEHIIEM  HAYyYHO-TEXHUYECKOM  Pa3BUTHHM,  3HAYCHHE  OIMCATEIbHOM,
CUCTEMATU3UPYIOIIEeH, OOBSCHUTENBHON M MPOrHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPUM — DIJIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEJIBHOCTH, KBaHTOBOU
bu3uky, ponb GU3MUECKod Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (U3NUECKOM
KapTHHE MHUpPA, MECTO (u3MyecKod KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOJE;

pas3nyaTth yCIOBUS IPUMEHUMOCTH MOieiel (PU3NYeCKHUX Tel U MPOLIECCOB (SIBIECHUIN):
OJIHOPOJIHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE I0Js, TapMOHUYECKHE
KojeOaHusl, MaTeMaTUYeCKUH MAasSTHUK, WACaJIbHBIA MPYXUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, MJI€aIbHBIA KOJIeOaTeIbHBIH KOHTYp, TOHKas JIMH3a, MoJiesei
aToma, aTOMHOTO s1/Ipa U KBAHTOBOW MOJEIIH CBETa,

pasnnyath YCJIOBUS (TpaHMIbI, O00NAacTH) HNPUMEHHMMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCITOJIb30BAaHUsl YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMSI, UCIOJIb3Ys
OCHOBHBIE TOJIO)KEHMSI W 3aKOHBl DJIEKTPOJUHAMUKH M  CIIEHHAJIBHON TEOpHUH
OTHOCHUTEJIBHOCTU (3aKOH COXpAHEHHUs AJIEKTPHUUECKOro 3apsia, cuia AmIepa, cuia
JlopeHnia, 3akOH >3JIEKTPOMarHMTHOM HMHAYKIMM, npasuiao Jlenma, cBs3zp JOC
CaMOMHAYKIMH B 3JIEMEHTE MIEKTPUUECKOM LIEMTH CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);
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AHATM3UPOBATH U OOBACHSATH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, UCTIONIB3YS TOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OiHITEHHA a1 GoTod(Pderra, mepBeli U BTOPOU
MoCTyJIaThl bopa, MPUHIUIT COOTHOIIEHUST HeonpeaenéHHocTel [ eitzendepra, 3aKOHbBI
COXpaHEHHs 3apsAA0BOTO M MAaCCOBOTO YMCEN U SHEPTHU B SJIEPHBIX PEAKLUAX, 3aKOH
pPaZoaKTUBHOIO pacmaja);

OTUCHIBATh (PU3MUYECKHUE MPOLIECCH U SBJICHHS, UCIIOIb3Ys BEIMUUHBI: HANPSHKEHHOCTH
AIEKTPUYECKOTO MOJISA, MOTEHIIHAI 3JIEKTPOCTATHUECKOTO 0JIs, Pa3HOCTh MOTEHIIUAJIOB,
ANEKTPOABIKYIAS CHJIa, WHIYKIMS MAarHUTHOTO IIOJIsl, MAarHUTHBIA IOTOK, CHIIA
Amnepa, HMHIYKTHUBHOCTb, OJEKTPOJIBMKYILAS CHJIa CAaMOMHIYKLUH, DHEPrus
MarHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PEJIIATUBUCTCKUNA UMITYINIbC, TIOJIHAS SHEPTHS,
SHEPrusl MOKOsS CBOOOAHON YaCTHUIIbl, SJHEPTHsI U UMIYJILC (OTOHA, MACCOBOE YUCIIO U
3apsij siipa, SHEPTUs CBS3U Apa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, uHTepdepeHIus BOIH, TudpaKius, Tucepcus,
NIOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdexT (poroaddekr), anpda- u
Oera-pacmansl saep, raMMa-u3IIydeHue sep, Gu3ndecKue MPUHIMIBI CIIEKTPAIHLHOTO
aHanu3a 1 paboThl J1azepa;

OTIpeNeNATh HalpaBJeHUEe WHAYKIUU MarHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pPacCUUTHIBATH €r0 XapaKTePUCTHUKHU;

MPUMEHSTh OCHOBOIIOJIATAIOINE ACTPOHOMUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIs
aHanM3a U 00bsICHEHUS (PU3UUECKUX TPOIIECCOB, MPOUCXOASIINX B 3BE31aX, B 3BE3IHBIX
cUCTeMaX, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHSI HEOECHBIX TeJl, YBOJIOINH 3BE3 U
Bcenennoii;

NPOBOJUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DM3MYECKHX BEIMYHMH C HCIOJIH30BAHHUEM
NPSMBIX U3MEPEHUH, TPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
NOJYYeHHOM 3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BHUAE TpapuKoB C Yy4ETOM
a0CONIOTHBIX TOTPEIIHOCTe HM3MEPEeHUU, [eNaTh BBIBOABI 1O pe3ylbTaTaM
UCCIIE/IOBAHMS,

MPOBOANTH KOCBEHHBIE HM3MEpPEHUs (PUINYECKUX BEIMYWH, MPHU ITOM BBIOHpATH
ONTUMAIILHBIA METOJ M3MEPEHHs, OIICHWBATh AaOCOJIOTHBIE ¥ OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

IIPOBOJIUTH OITBITHI IO MTPOBEPKE MPEATIOKEHHON THITOTE3BI: IIIAHUPOBAThH YKCIIEPUMEHT,
coOupaTh HIKCIIEPUMEHTATIBLHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyUYEHHBIE Pe3yIbTaThl U
JieNiaTh BBIBOJI O CTaTyce NPEeAsIOKEHHON TUIIOTE3bI;

OTHCHIBATH METOIbI ONYUEHUSI HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

coOuoiaTh MpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUN HCCIEIOBAaHHN B paMKax
y4eOHOT0 SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW M MPOEKTHOU
JeSITEIHHOCTH € HWCIOJh30BAHUEM HM3MEPHUTEIBHBIX YCTPOHCTB M JIAOOPaTOPHOTO
000pyI0BaHNS;

pemath pacu€THBIE 3a]1a49M C SIBHO 33JaHHOW M HESIBHO 33JJaHHOH (DPU3NIECKON MOEIIBIO:
Ha OCHOBAaHWHW aHAlM3a YCIOBHS BBHIOMpATh (U3NYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUSAM 3a/la4y¥, MPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThI
(bU3MYECKUX TEOPH MPU UCTOIB30BAHUU MATEeMATUYECKUX METOAOB pEIIeHUs 3a/ad,
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IIPOBOJIUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS JAHHBIX, AaHAJIU3UPOBATh PE3YyJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIECHUS C YUETOM MOJIYYEHHBIX PE3YJILTATOB;

pelaTh KaueCTBEHHbIE 3a]au, TpeOyromre IpUMEHEHUs 3HaHUI U3 pa3HbIX pa3/ieioB
Kypca (DM3WKH, a TakKe WHTETpPAlMH 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JJIs1 OOBACHEHUSI OCHOBHBIX IMPUHLIUIIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKIIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEIO0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHi;

aQHAIM3UPOBAaTh U  OLEHUBATh IOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIIbHOCTH YEeJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMH TMPOILECCaMU, C TO3HIUN
3KOJIOTUYECKON 0e301acHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
MPUPOJONOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHHM HAyKH H
TEXHOJIOTHH JIUIsl TaThbHEHUIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMCHHBIX  HH(POPMAIIMOHHBIX  TEXHOJIOTUW, TIpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIE TEXHOJIOTHH JUISI TOMCKA, IepepaboTKu
U MIpeAbsBICHUS Y4eOHOM U HAYYHO-TIOMYJISIPHON MH(GOpPMAIIUU, CTPYKTYPUPOBAHUS U
MHTEpIpETalMu HHPOPMAINH, TTOTYYCHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
AHATM3UPOBATH TOJy4aeMyr0 MH(POPMAIUIO U OICHUBATh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMW, TaK ¥ Ha OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINY;
MPOSIBJIATh OPraHU3allUOHHBIE M TIO3HABATENIbHBIE YMEHHUS CaMOCTOATEIBHOIO
NpuoOpeTeHUsT HOBBIX 3HAHUM B TIPOLIECCE BBIMIOJIHEHHUS MPOEKTHBIX M Y4EOHO-
HCCIIEIOBATENLCKUX PadoT;

pabotath B TpyMMe C HCIOJHEHHWEM Pa3IMYHBIX COIMAIBHBIX POJICH, MJIaHUPOBATh
paboTy TpYMIbI, palMOHATBHO pACHpeNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTyalUAX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB IPYIIIbl B pELICHUE
paccMarpuBaeMoi poOJIEMBI;

NPOSBISATE MOTHBAaLMIO K Oynymed mpodeccHOHANbHON — NIeATENbHOCTH IO
CIEIUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIISL.
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3. TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBINH METO/J ITIO3HAHUS ITPUPO/IbI
1.1 Hayunblii MeTO O3HAHUS TPUPOBI 6 0 0
Hroro no pazaeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 0
2.2 Jnmnamuka 10 0 0
2.3 Craruka TBEpIOTO TEa 5 1 0
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 0
Hroro no paszneny 35
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15 1
3.2 Tepmonunamuka. TeniaoBbie MalTuHbI 20 1
33 ArperartHble cocTosiHUs BemecTBa. Da3oBbie 14 | 0
nepexobl
Hroro no pazneny 49
Pazpnen 4. JIEKTPOANHAMUKA
4.1 DIIEKTPUUIECKOE TT0JIE 24 1 0
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4.2 IToCTOSAHHBIN JIEKTPUUYECKUI TOK 24

4.3 Toku B pa3IuyuHbIX Cpeaax 6
Uroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM

5.1 Du3ndecKuit TPaKTUKYM 16 16
Uroro no pazaeny 16
PesepBHOE Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOIUHAMUKA
1.1 MarnuTHoe nosue 14 0
1.2 DNEeKTpOMarHuTHasE UHIYKIHS 13
Hroro no pazneny 27
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DJEeKTpOMarHUTHBIC KOJICOaHUs 15
’3 MexaHuueckue U 3JIeKTPOMarHUTHbIE 10 1 0
BOJTHBI
2.4 Ornrtuka 25 1 0
Uroro no pazneny 60
Pa3aen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcuoBoel CTO 5 1 0
Uroro no pazaeny 5
Paznen 4. KBAHTOBASA ®U3UKA
4.1 KopmyckyisipHO-BOJIHOBOM Tyanu3m 15
4.2 ®uszrka aroma 5
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duznka aTOMHOTO AAapa 1 3JIEMCHTaPHBIX

4.3 5 0
YacTHI]
Hroro no pazaeny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 0
Hroro no pazneny 12
Pazzen 6. PU3HUYECKHUI MPAKTUKYM
6.1 ®u3nuecKuil TPaAKTUKYM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITa 15 0
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Hroro no paszneny 15
Paspnen 8. HazBanue
Hroro 0
PesepBHoe Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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INIOYPOYHOE IINTAHUPOBAHUE

10 KITIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
i Tema ypoka Beero Kontpoabusbie IIpakTunueckue 06pa3oBATETBHbIC
padoThI padoThI pecypenI
| dusuka — pyHAaMeHTaIbHAs HayKa O 1 0 0
npupojie
) Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 0 0
UCCIeIOBaHus (PU3MYECKHX SBICHUIN
DKCIIEPUMEHT U TEOpUs B MPOIECCE
3 Mo3HaHus Mpupoabl. Habmonenne u 1 0 0
9KCIIEPUMEHT B (PHU3UKe
4 Crioco0b1 m3MepeHnst (GU3NIECKUX BETUINH 1 0 0
5 AOGcCooTHas M OTHOCUTENbHAS IOTPEIIHOCTH 1 0 0
U3MepeHU PU3NYECKNX BEIUUNH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uku B pOPMHUPOBAHUHN COBPEMEHHOMN 1 0 0
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
JEATEIBHOCTH JIIOJEH
Mexanunueckoe nBuxkenue. Cucrema orcyera.
7 OTHOCHTEIBHOCTD MEXAHUYECKOTO | 0 0
nswkenus. [Ipsmas u obpaTHas 3agauu
MEXaHUKH
2 Pannyc-BekTop MaTepHaIIbHON TOYKH, €TO 1 0 0

MMPOCKIMU Ha OCU KOOpAHUHAT. TpaCKTOpI/IH.
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ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOIO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenune 3anau

11

12

13

HepaBnomepHoe nBuxxenue. MrooBeHHas
CKOpocTb. Yckopenue. [Ipsamonnneiinoe
ABVIKCHUC C MTOCTOAHHBIM YCKOPCHHUEM

['padmyeckoe onrcanue NPsIMOIUHEHHOTO
JBUKEHHS C TIOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE najieHue. Y cKopeHue
CcBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOODPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

16

17

KpuBonnHueiinoe nBnxenue. IBHKeHHE 1O
OKPY’KHOCTH. YTJIOBasl U IMHENHAs CKOPOCTb.
Ilepuon n wacrora. LleHTpOoCTpEMHUTENBHOE U
IIOJIHOE YCKOPEHHUE

Konrponsnas pabora no reme "Kunemaruka"
Ilepsiif 3akoH HproToHa. MHEpIManbHbIe
cucremsl orcuéra. [IpuHuun

oTHocuTeapHoCcTH I"anmnes.
HCI/IHCpI_II/IaHBHLIC CHCTEMEI OTCUETA
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18

19

Cuna. PaBHozeicTBytomas cuna. Bropoit
3akoH HproTrona. Macca

B3aumoneiictue ten. Tperuil 3aKkoH
HrroTona

20

21

22

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHeHne 3aKk0HOB HbroToHa
3aKOH BCEMUPHOIO TATOTEHUS.

OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOU MaccChl

Cuita TSbKeCcTH B YCKOPEHUC CBO6OI[HOFO
naacHus

23

JIBrxkeHne HeOECHBIX Te U X
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Kerepa

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuina tpenust. [Ipupoaa v BUABI CUI TPEHUS.
JIBH>KEHUE B )KUIKOCTHU U ra3ze ¢ YYETOM
CHUJIbI COIIPOTHUBJIIEHHUSI CPEJIbI

Hanenue. 'mapocratndeckoe AaBjICHHE.
Cuita Apxumena

27

28

29

AoOcomoTHO TBepaoe Teno. [loctynarensHoe
W BpalaTeJIbHOE IBIKEHUE TBEPIOTO Teja

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaliCHU:.

ITneyo cuibl

CroxxeHue cuil, NPUJIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecT Tena. Y cnoBus
paBHOBECHS TBEPAOro Tena. Buasl
paBHOBECHS
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30

31

Penrtenue 3anau

KoHnTtponbHas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro rena"

32

HNMnynbsc maTepualbHOM TOUYKH, CUCTEMBI
MaTepHalbHbIX TOYeK. LIeHTp Macc cucTteMbl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHUH
LIEHTpa Macc

33

34

35

HMMnynbsc cuiibl 1 M13MEHEHUE UMITYJIbCA TEIa.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JIBUKCHHE

Mowment HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuiibl Ha MaJIOM U HA KOHEYHOM
nepemenieHnd. I paduueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCT CHJTBI

37

38

39

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOUKU

IToTeHManbHBIE U HEIIOTECHIIUATIBbHBIE CHUIIBIL.
ITorenuumanpHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

Tpetrbs kocMudeckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CUII C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPIUn
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40

41

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHnue bepHyium 1 ueaibHON
KUJIKOCTH

KoHTposbHast pabota 1o Teme "3akoHbI
COXpaHEHHUs B MEXaHHUKe"

42

Pa3Butue npenacraBieHuid 0 npupoe
ter1oTel. OcHoBHBIE noJioxkenust MKT.
Huddysus. bpoyHoBckoe 1BHKEHHE

43

44

45

Crpoenne ra3000pa3HbIX, )KUIKUX U TBEPABIX
TeJ. XapaKkTep ABUKECHHS U B3aUMOJICHCTBUS
YacTHI] BEIECTBA

Macca u pazMepsl MOJIEKYIT (AaTOMOB).
Konunuecto Bemectsa. [locrosiHHas
ABoraapo

Temneparypa. Temmtosoe pasHoBecue. [lkana
Lenbcus

46

Pemenue 3agaa

47

48

NneanpHabiii ra3. ['a3oBrIe 3aKOHBI

YpaBuenue Menzeneesa-Knaneiipona.
Pewenne 3anau

49

50

51

AbGcomoTHas TemnepaTypa. 3akoH JlanbToHa

N3onporieccsl B H1ealIbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA
I'pachuaeckoe mpencTaBiIeHNE H30MPOIECCOB:
U30TepMa, H30X0pa, n3odapa

52
53

OcnoBHoe ypaBHeHue MKT

Pemenue 3amau
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54

55

56

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOU HEprueH IocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHUI]

O0001eHre U cucTEMaTU3aLMS 3HAHUI 110
teMme "OcnoBel MKT"

KonTponpHas padora o teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cucTeMa. 3aJlaHue
BHEIIHUX ycnoBul 1 T/ cuctemel.
Bremnaue u BHyTpEeHHUE ITapaMeTpBl.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYEHUS BEIMYMH, ONMCBIBAIOINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpou3sBodibHas penakcarus T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

59

60

Mogens naeaabHOro ra3a B TEPMOINHAMUKE.

VYcioBus TPpUMEHUMOCTH 3TON MOJEITH

Ypasuenue Menpeneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu

61

BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.
KBazucraTtnueckue n HeCTaTUUECKUE
IIPOLECCHI

62

OnemMeHTapHas paboTa B TEPMOANMHAMHUKE.
Boruncnenue paboTsl 1o rpaguky mnpoiecca
Ha pV-auarpamMmme
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63

64

Teruonepenaya kak crocod U3MEHEHHUS
BHyTpeHHel sueprun Tl cucremsr 6e3
coBepIIeHHs pabOThI

KOHBCKHI/IH, TEILIOIIPOBOAHOCTD, U3JIYUCHUEC

65

KomnuaectBo Tennorsl. TemioéMKOCTE Tea.
VenpHas U MOJISIpHAs TETIIOEMKOCTH
BEIIIECTBA. Y IeIbHAs TEIIOTA CrOPaHUs
TOILIMBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerJIoneperaye

[TonsiTue 06 amnabaTHoM mporecce. [1epBrrii
3aKOH TEPMOJIMHAMUKHI

KonudecTBO TEIoThl U paboTa Kak Mepbl

U3MEHEeHUs1 BHyTpeHHel snepruu T/]
CHUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JIsI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX MTPOLIECCOB.
HeoOpaTiMocTh MpUPOTHBIX MPOLIECCOB

70

71

ITpuHIUMITBI AEHCTBUS TEMJIOBBIX MAIIWH.
KIT/

MakcumansHoe 3Hauenue KII/I. [ukn Kapuo

72

Pemenue 3agaa

73

74

DKOJIOTHYECKHE aCIICKThI UCIIOIb30BaHU
TEIUIOBHIX IBHTaTeleil. TemnoBoe
3arpA3HEHUE OKPYKAIOIIEH CPe/Ibl

Pemenue 3amau
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75

76

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TemioBbie MaHbI"

KoHTponbHas pabota 1o teme
"Tepmoaunamuka. TernnoBbie MaluHb!"

77

[TapooOpazoBanue u KOHICHCALIHSL.
Hcnapenue u kunenue. Y nenpHas TEIIoTa
napooOpa3zoBaHus

78

HacplinieHHbIe 1 HEHACHIIIEHHBIE MTapHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUsI HACBIILIEHHOTO 11apa OT
TEMIEPATYPbI, UX HE3ABUCUMOCTh OT 00bEMa
HACBIILEHHOI 0 I1apa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
KHUJIKOCTH

79

80

81

BnaxxnocTs Bo3yxa. AGcotoTHas U
OTHOCUTCIJIbHAA BJIA)KHOCTH

Pemenue 3amau

TBépnoe teno. Kpucrammueckue n
amopdHbIe Tena. AHU30TPONHs CBOMCTB
KpPHUCTAJIJIOB

82

IlnaBnenue u kpucTamuIM3aus. Y 1eabHast
TeruioTa miasiaeHus. Cyonumanus

83

84

Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxatue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmaruii

TeroBoe pacliupeHue XKUAKOCTEN U
TBEPBIX T€J. AHTAPMOHU3M TEILJIOBBIX
KoJIe0aHUi YacTHUI BEIIeCTBa
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[IpeoOpazoBanue 3HEpruM B (ha30BBIX

85
nepexojax

86 VYpaBHeHue TerIoBoro 6agaHca

87 Pemenue 3anau
IToBepxHOCTHOE HaTsKeHUE. Kanuisipasie

28 sBieHUA. [laBieHne noa UCKpUBJICHHON
MOBEPXHOCTHIO JKUJIKOCTU. DopmMyrna
Jlannaca
O06o011eHre U cucTeMaTu3alys 3HaHU| 1o

89 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie epexoab"

90 KonTtponpHast pabora o Teme "ArperarHsie
cocTtossHUs BenlecTBa. @a3zoBbie nepexoas”
DneKTpu3anus Tei U e€ MPOosiBJICHUSI.

91 DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUIECKUX 3apsaoB. [I[poBoaHUKH,
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

9 DIeMEHTapHBIN JIEKTPUUECKUM 3apsia. 3aKOH
COXpaHEHUS SIEKTPUUYECKOTO 3apsia

93 Bzaumopencteue 3apsanoB. Toueunsie
3apsasl. 3akoH Kynona

94 Pemenne 3amau

95 Onektpuueckoe none. Ero neiictBue Ha
AJIEKTPUUECKUE 3aPSIbI

96 Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.

[Ipo6uslit 3apsa. JInHuM HanPsHKEHHOCTH
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97

OJICKTPHUICCKOI'O I10JIA. O,Z[HOpOI[HOG
SJICKTPHUYCCKOC I10JIC

HOTGHHI/IaHBHOCTB OJICKTPOCTATHUYCCKOI'O
moJist. PasHocTs moTeHIIMAN0B 1 HaIps>KECHUEC

98

[ToreHunanpHas SHEPrUs 3apsiia B
JIIEKTPOCTaTUYECKOM Iosie. [loreHnnan
JJIEKTPOCTATUYECKOTO I10JIS

99

100

101

CBs13b HANPSHKEHHOCTH TOJISI U PA3HOCTHU

MOTEHITUAJIOB JIJISl QJIEKTPOCTATUYECKOTO

OJIST

[TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX
roJieit

Pemenue 3amau

102

103

104

[Tone Toueunoro 3apsaa. [loxe paBHOMEpHO
3apsHKEHHOMN Cephl

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
mapa. [lone paBHOMEpHO 3apsKEHHOM
0ECKOHEUHOM! TIOCKOCTH

HpOBO)IHI/IKI/I B DJICKTPOCTATUYCCKOM I10JIC.
Ycaopue PpaBHOBECHUS 3apsa10B

105

106

107

JIMdeKTpUKY ¥ MOJTYIPOBOAHUKY B
JIEKTPOCTATUYECKOM I10JIE

Konpencarop. O1neKkTpoéMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJIeHCaTopa

HapaJ'IJ'ICJIBHOC COCAUHCHNEC KOHACHCATOPOB
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108

109

[TocnenoBarenbHOE COCTUHEHNE
KOHJICHCATOPOB

9Hepm;1 3apsXKCHHOI'O KOHACHCATOopa

110

111

112

Pemenue 3amau

JIBro>keHue 3apsiKEHHOW YacTHUIIbI B
OJIHOPOJTHOM DJICKTPHUYECKOM I10JIe

Pemenue 3amau

113

114

O00011IeHNE U CUCTEMATU3AIMS 3HAHU 110
TeMe "DnekTpuyeckoe nosue"

KonTponbhas pabota no Teme
"DnekTpuueckoe mnoie"

115

Cuia Toka. [TocTtossHHBIH TOK. Y CIIOBUSI
CYIIIECTBOBAHMSI [IOCTOSTHHOTO
3JIEKTPUYECKOT0 TOKA

116

117

Wcrounuku Toka. Hanpsxenue u 9/1C

3akoH OMa JJ1 y4acTKa LEMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE

118

3aBHCHMOCTD COIMPOTUBJICHUA OAHOPOJIHOTO
MMPOBOAHUKA OT €TI0 AJIMHBI U ITJIOIaAn
MOIIEPEUYHOTO CCUCHUA

119

120

121

VY ienpHO€E CONMPOTHBIICHUE BEILIECTBA.
Pemenue 3agaa

[TocnenoBarensHOE, MapaIeNIbHOE,
CMELIaHHOE COEIUHEHNE ITPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX
nenei. [Ipasuna Kupxroga

122

Pemenue 3agau
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PaGoTa snekrpuueckoro Toka. 3akoH Jxoyis

123 e 1 0 0

124 Pentenue 3anau 1 0 0

125 MonHoCTh 3JEeKTpUYECKOro Toka. TermnoBas 1 0 0
MOIIIHOCTb, BbIJIE/IsIeMasi Ha Pe3UCTOpe

126 Pemenue 3amau 1 0 0
OJ1C 1 BHyTpEeHHEE CONTPOTUBIICHHE

127 HMCTOYHHKA TOKA ! 0 0

128 3akoH Oma I[Hi[ HOJIHOM (3aMKHYTOM) | 0 0
AIEKTPUYECKON 1IeTIH

129 Pemienue 3agau 1 0 0

130 MOoOIHOCTh UICTOYHUKA TOKA 1 0 0

131 Kopotkoe 3ambikanue 1 0 0

132 KonpaeHncarop B 1ienu nocTOSHHOTO TOKA 1 0 0

133 Pemenne 3amau 1 0 0

134 Pemenue 3amau nmo treme "IlocTOSTHHBII 1 0 0
AJIEKTPUYECKUN TOK"

135 Pemenne 3amau no reme "llocTostHHBIN 1 0 0
3JIEKTPUYECKUN TOK"

136 Pemenne 3amau no Teme "llocTostHHBIN | 0 0
ANEKTPUIECKUIN TOK"

137 O06o0mIeHrne 1 cucTeMaTr3aIis 3HaH|H 110 ) 0 0
teMe "[10CTOSHHBIN 2IEKTpUUECKUN TOK"

138 KonTponbhas pabota no teme "IlocTostHHBIN 1 1 0

ANEKTPUUECKU TOK"
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139

140

141

OeKkTpudeckas IpOBOJUMOCTb Pa3InYHbIX
BEUIECTB. DJIEKTPUUECKHUI TOK B METalIaX.
CBepxInpoBOAUMOCTh

DJIEKTPUUYECKUHN TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUTSL 3JICKTPOIIHN3a

DJIEKTpUYECKUH TOK B razax. [lnazma

142

143

DneKTpUYecKUil TOK B BakyyMe. BakyymHble
npuOopbI

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

[HonynpoBoaHKUKOBBIE TPUOOPHI

145

dusnueckuil NpakKTUKYM 10 TeMe
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
[ETH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHEHBIX
npuOopoB" uiaK "3HaKOMCTBO ¢ IUPPOBOI
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIIM KOMITBIOTE€PHBIX J1aTYUKOB"

146

®uznyeckuil npakTukyM no teme "M3ydyenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C IIEJIbIO
OIpeZieNIEHUs] MTHOBEHHOM ckopocTu"

147

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenune ycKopeHus Nnpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBM>KEHWH 110 HAKJIOHHOM IJTOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHU MIPU PABHOYCKOPEHHOM JIBHKEHUU"
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148

149

DuU3NYECKU MPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus CBOOOIHOTO
nageHus" win "M3ydeHue ABUKEHUS Tea,
OpOILIEHHOTO TOPU30HTAIBHO"

®duznyeckuil mpakTukyM mno teme "M3ydyenue
JBUKEHHS TeJIa 10 OKPY>KHOCTH C
IIOCTOSIHHOM 10 MOJYJIK0 CKOPOCTbIO" MU
"UccnenoBanue 3aBUCUMOCTH TepUoja
oOpamieHnss KOHMYECKOT0 MasiTHUKA OT €T
napameTpoB"”

150

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepeHue paBHOAECHCTBYIOLIEH CUIIBbI TPU
JBUKEHUH OpyCKa 110 HaKJIOHHOM
mwiockocTy" wiu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBIKCHUS OpycKa
10 HAKJIOHHOM IJIOCKOCTH Ha 3a/1aHHOE
paccTostHUE OT €ro Macchl”

151

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pe3MHOBOM 00pasiie, oT ux aedopmaruu”
iy "M3ydenne NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Uepes3

JIérkuii 0J10K"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue korppuiienTa TpeHus no
BEJIMYMHE YTIIOBOr0 KO3 uimeHTa
3asucumoctd Frp(N)" wnu "MccnenoBanue
JIBYDKEHUS OpycKa 110 HaKJIOHHOM IIOCKOCTH
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153

C IEpeMEHHBIM K03 UIIUEHTOM TpeHUs"
i "M3yuenue IBUKEHUS rpy3a Ha Baly C
TpeHuem"

DuU3nYeCKu MPAKTUKYM 10 TEME
"UccnenoBanue yciaoBUd paBHOBECHS
TBEPOrO Tella, UMEIOIIETo OCh BpalleHus "
wiu "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuét cui ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJA, UMEIOILEr0
TJIOIIAJh OTIOPHI"

154

155

156

dusnueckuil NpakKTUKYM 10 TeMe
"M3MepeHue UMITyJIbca Tea [0 TOPMO3HOMY
nytu" uinu "M3mepenue cuiibl TAru, CKOpoCcTH
MOJIEH JEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHMS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CUJIBI" MIIU
"HccnenoBaHue COXpaHEHUS UMITYJIbCa IIPU
ylnpyrom BzanMoaenctsun" uinm "Msmepenune

KHHETHIECKOU OHEPIUU TCjia 10 TOPMO3HOMY
"

yTH
®uznyeckuil NpakTukyM 1o teme "M3ydenue
U30TEPMHUYECKOTO Ipoliecca (PeKOMEH10BaHO
UCIOJIb30BaHue U poBoii 1abopaTopun)"
win "M3ydenue U30X0pHOTo npotecca’ uiu
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSHUSA"
Pu3NYeCKu IPAKTUKYM 110 TEME
"N3mepeHue yaeapHON TeNI0EMKOCTH" NI
"UccnenoBanue npoliecca OCThIBaHUS
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Bemecrsa" win "McciaenoBanue aguadaTHOrO
npouecca" win "N3yueHrue B3auMOCBS3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
JKUIKOCTEH"

157

dusznyeckuil mpakTukyM no reme "M3ydyenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUIKOCTEH"
win "M3Mepenue yieabHON TEIIOThI
11aBJieHus Jbjaa" uinm "M3ydyenue cBONCTB
HaCBILIEHHBIX MapoB" wnu "M3mepenue
a0COJIIOTHON BJIAYKHOCTH BO3/lyXa U OLIEHKA
Macchl apoB B nomereHnu". Msmepenue
K03 pHLIMEHTA TOBEPXHOCTHOTO HATSKEHUS

158

159

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpalieHus SJHepruu
3apsHKEHHOT0 KOH/IEHCATOpa B 3HEPTHUI0
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKA B LIENH, COAEpKaIIEH
KoHAeHcarop' i "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSKEHUS) IPU
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Du3nUeCcKui IPAKTUKYM I10 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pe3uctopoB” win "M3MepeHne yienbHoro
CONPOTHUBIICHHUS TPOBOJHUKOB" WIIN
"NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT
HanpsHKEHUs JJ1s JTaMITbl HaKaIuBaHus"
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160

DuU3NYECKU MPAKTUKYM 110 TEME
"Habnronenue annekrponuza’ win
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"
wiu "HMccnenoBanue 3aBUCUMOCTH
COIIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJbT-
aMIIEPHOM XapaKTEpUCTUKHU auoaa"

161

PesepBHeiit ypok. O600ICHHE U
CUCTEMAaTH3aIMsl 3HAHHH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBublit ypok. O60011eHNE U
CUCTEMAaTH3aIMs 3HAHHH 110 TeMe
"lunamuka"

PesepBuslit ypok. O60011eHNE U
cucTeMarusanus 3HaHui 1Mo Teme "CraTtuka
TBEpAOro Tena"

PeseprubIil ypok. O60011eHIE U

cHUCTeMAaTH3alis 3HaHui o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKE"

165

Peseprubiit ypok. O600111eHIE U
cucreMarusanysa 3Haguii 1o teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU TeopHun"

166

167

Peseprubiit ypok. O600111eHIE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"Tepmoannamuka. TennoBbeie MalIuHbI"

PesepBHriit ypok. O600IICHHE U
cUCTEeMaTH3allHs 3HAaHUH 110 TeMe
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168

"ArperaTHble COCTOsIHUS BeliecTBa. Pa3oBbie
nepexo/nl"

PesepBHbIil ypok. O60011IcHIE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"DnekTpuueckoe nose"

169

PesepBHelit ypok. O600ICHHE U
cucTeMaTu3alus 3HaHUH 110 TeMe
"ITocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMaruzanus 3HaHui mo teme "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne uugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue 0fpazoBaTELHEIE
padoThI padoThI pecypenr
B3aumMoneiicTBrE MOCTOSIHHBIX MAarHUTOB H
1 IIPOBOJHUKOB C TOKOM. MarHuTHOE MoJje. 1 0 0
['mnore3a Ammepa
Bextop marauTtHo#M nnaykuuu. [Tpunnumn
2 CYIEpHO3UIIMY MarHUTHBIX Nosiel. JInnun 1 0 0
MarHUTHON MHIYKIIUU
3 MarnuTtHoe 1nosje NpoBOJHUKA C TOKOM. OmbIT | 0 0
Opcrena
4 Cunia Amriepa, e€ HampaBJICHHE U MOJTYJIb 1
Pemenue 3anau 1
6 [TpumeHeHue 3akoHa Amnepa. | 0 0
DJeKTpou3MepHUTEIbHbIE TPUOOPHI
Cuna Jlopennia, e€ HanpaBIeHUE U MOJTYJIb.
7 JIBu>keHMe 3apsSKEHHON YaCTHUIIbI B 1 0 0
OJTHOPOJTHOM MAarHUTHOM ITOJIE
Pemenue 3amau 1
9 PaGora cunel JlopeHniia 1
10 Pemenue 3agau 1
1 MarHuTHOE 110JIe B BEILIECTBE. | 0 0

cDeppOMEll“HCTI/IKI/I, napa- 1 [naMaraCTuKu
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OcHoBHbIE CBOMCTBA (heppOMarHeTUKOB.

12 1 0 0
[Tpumenenue GpeppoMarHeTHKOB

13 Pemrenue 3agaud mo reMme "MarautHoe 1osne" 1

14 Pemenue 3amau mo reme "MaruurtHoe moie" 1

15 SIBrIeHME NEKTPOMArHUTHOW UHAYKIWH. | 0 0
[ToTok BekTOpa MAarHUTHON MHIYKLIMH

16 O1C unaykuuu 1 0 0

17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU | 0 0
®dapanes

18 Buxpesoe anekrpuueckoe nozie. Toku Oyko 1 0 0

19 O/1C uHAYKIMU B JBUKYLIUXCS TPOBOAHUKAX 1 0 0

20 Permrenue 3amau 1 0 0

21 [IpaBuio Jlenna 1 0 0

” NunykTtuBHOCTH. KaTymka MHIYKTUBHOCTH B | 0 0
LTI TTOCTOSTHHOTO TOKa

3 Asnenue camonnaykuuu. IC | 0 0
CaMOWHYKIIHH

24 DHeprusi MarHUTHOTO TOJISl KaTYIITKU C ! 0 0
TOKOM. DJIEKTPOMAarHuTHOE IO0Jjie

25 Pemenue 3amau 1 0 0

26 O06o00611eHre U crucTeMaTu3alys 3HaHu| 1o ! 0 0
Teme "DnekTpoarnHamMuka”

7 ‘I‘<0HTponLHasI pa60Tfl 0 TeMe 1 1 0

DIIEKTpOIMHAMUKA
)3 Komnebarennuas cucrema. CBoOOIHEIE ! 0 0

KoJiebanus1. ['apMoHnYecKre KoaeOaHus
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Kunemarnueckoe u JUHAMHWYECKOEC OITMCaHHuEC

29 Ko0J1€0aTeIbHbBIX IBUKECHHUI
DHepreTudeckoe onucanue. BoiBoj

30 JTUHAMHUYECKOTO OMHCAHUS TAPMOHHYECKUX
KoJIeOaHUH U3 UX IHEPTreTUYECKOTO U
KHHEMATHYECKOT'O OIMHCAHUS

31 Awmrutntyna u dasza konebanuit
[lepuon u yacrora konebanuid. [lepron
MaJIbIX CBOOOIHBIX KOJIEOaHUI

32 MaTeMaTU4YeCKOro MasiTHUKa. [lepruon
CBOOO/IHBIX KOJIEOaHU TIPY>KMHHOT'O
MasiTHHKA

1 3aryxaromue KoieOanus. BeIHyXIeHHBIC
KoscOanus. Pe3onanc

34 ABTOKOIE0aHU

35 Pemenue 3agau

36 Ypok-koHpepeHmus "MexaHndeckue
KOJIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O06o001IeHre U CHCTEMATH3alKs 3HAHUH 110
TeMe "Mexanndeckue koiedanus"

18 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTtenbHbIil KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY BT

39 3apsija KOHJIEHCATOpa ¢ aMILTUTYION CHITBI
TOKa B K0JIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM

KoJie0aTeIbHOM KOHTYpPC
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41

42

3aryxarolue IeKTPOMarHuTHIC KOJIeOaHusI.
BoIHYX1I€HHBIE 2JIEKTPOMArHUTHBIE
KoyebaHus

[Tepemennsbiii Tok. Pe3uctop u KoHAEHCATOp B
LMY IePEMEHHOr0 TOKa

43

Karymka HHIyKTUBHOCTH B LIETIN
IIEPEMEHHOI0 TOKa

44

45

46

3axoH OMa 1 JIEKTPUYECKON Lienn
MEPEMEHHOTO TOKa

MoOIHOCTh TEPEMEHHOTO TOKA.
AMIIIMTYIHOE U ICHCTBYIOIEEe 3HAYCHHE
CHJIBI TOKA U HAIIPSDKCHUS

Pe3onaHC B anekTpruyuecKoil nenu

47

48

49

Pemenue 3agau

Wneansusiif Tpancopmatop. [Ipoussoactso,
nepeaaya v notTpedieHue 3IeKTpuIecKoil
SHEPrUU

DKOJIOTHYECKHE PUCKU TPU TPOU3BOJICTBE

QJICKTPOOHCPIUU. KYJ'HJTypa HUCIIOJB30BaHUA
QJICKTPOOHECPIUU B MMOBCEIHEBHOM KU3HU

50
51

52

Pemnrenue 3anau
Pemenue 3agau

O06006111eHre U cucTeMaTU3alns 3HaHU| 10
Teme "DJeKTpOMarHuTHbIe Kojebanus"

53

54

MexaHnyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHWYECKHUX BOJIH

CBoliCTBa MEXaHUYECKUX BOJIH
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55

56

3ByK. XapaKkTepUCTUKH 3BYyKa

HNudpas3syk u ynprpassyk. lllymoBoe
3arpsi3HEHUE OKPY KAIOLIEH Cpelibl

57

58

59

Pemenue 3agau

DJIEKTpOMarHuTHbBIC BOJIHBI. M3i1yuenue
ANEKTPOMArHUTHBIX BOJIH

OHeprus eKTpOMarHuTHbIX BoJH. CBoicTBa
ANEKTPOMArHUTHBIX BOJIH

60

61

62

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2IEKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY

[TpuHIMIIBI paTUOCBSI3U U TEIEBUACHHUS.
Pannonokanusi. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
Kontponbnas padota nmo teme "Kosebanus u
BOJIHBI"

63

Caert. 3aKOH MPSIMOJIMHENHOTO
pacmpocTpaHEeHUs CBeTa

64

65

Pemenue 3an1a4y Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

66

[Tpenominenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIBHBIN TOKa3aTe b PEIIOMIICHUSI.
[TonHoe BHYTpeHHEE OTpaKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEHUs
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67

68

Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTpaXEHUs U IIPEJIOMIICHUS CBETA

Xon nydeit B mpusme. Jlucnepcus cBera.
CioxHbIN cocTaB Oenoro ceera. L[Ber

69

70

71

JInH3bl. @OKYCHOE PACCTOSIHUE U ONITHYECKAs
CHJIA JINH3BI

[TocTpoenue n3o00pakeHUi B JIMH3aX U UX
cucTeMax. YBEJIUYEHHUE JINH3bI

Pemenue 3amay Ha IIOCTPOCHHUC
1/1306pa>1<eH1/H71, IMoJIy4acMbIX C IIOMOIIBIO
JIMH3

72

I'ma3 kak onTudeckas cucTrema

73

74

Pewenue 3anau. Ilpenensl npuMeHMMOCTH
r€OMETPUYECKOMN ONTUKH

CKOpOCTb CBCTAa N METObI €€ UBMCPCHU

75
76

Jucnepcus ceera

WnTepdepennys ceera

77

KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaO0II0/IeHUsI MAKCUMYMOB U MUHUMYMOB

78
79

Pemenue 3agau

[TpumeHeHne uHTEpHEepeHINN

80

81

82

Hudpakius ceeta

JudpakimonHas pemeéTka. Y cioBue
Ha0JI0/IeHUs TJIABHBIX MAaKCUMYMOB

Pemenue 3agau
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HOHGpG‘IHOCTB CBCTOBBIX BOJIH. HOHHpI/ISaHI/IH

83 1 0 0
cBeTa

84 Pemrenue 3amau 1

85 CBeToBBbI€ ABJICHUS B IPUPOJIE 1

26 O0600611eHre U cucTeMaTu3alus 3HaHU| 10 | 0 0
teme "OnTuka"

87 KonrtponsHas pabora o teme «OnTHKa» 1 1 0
['paHuIIBI TPUMEHUMOCTH KJIACCHYECKON

88 MEXaHUKH. 3aKOHBI AIEKTPOJIUHAMUKH U 1 0 0
MPUHITUI OTHOCHTEIBHOCTH

29 [Toctynatel ciennaabHONU TEOPUU | 0 0
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeobpaszoBanus Jlopenma. Yciosue

90 NPUYUHHOCTH. OTHOCUTENBHOCTD 1 0 0
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU U
COKpallleHHEe JJTNHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM

91 1 0 0
YaCTHUIIBI

9 CBs13b Macchl C 3HEpPTUEl U UMITYJIbCOM | 0 0
PENATUBUCTCKON YacTULIbl. DHEPIHsl TOKOS

93 PaBHOBeCHOE TENIOBOE U3ITyYEHHE 1 0 0

94 3akoH cMelennsa Bunaa 1 0 0

95 ['mnote3a M. Ilnanka o kBanTax. ®OTOHBI 1 0 0

96 DHeprust 1 UMIyJIbC POTOHA 1 0 0

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1 0 0

3akonbl poTorddekTa
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98

99

VYpaBuenue DitHmreiHa 115 hoTodPdekra.
"Kpacnas rpanuna" ¢pororddexra

JaBnenue cera. OnwiTe [1. H. JIeOenepa

100

101

102

BoiHOBEIE CBOMICTBA YaCTHUIL

Bounnbl ne bpoiind. [[nuna Bosiabl ne bpoins
1 pa3Mephl 00JIACTH JIOKATU3AINH
JBHKYILEUCS] YaCTULIBI

KopnyckynsipHO-BOTHOBOM yallu3m

103

104

105

Judpaxius 3JeKTPOHOB Ha KPHCTaILIaxX

Creuunduka usmMepeHuit B MUKPOMUPE.
CooTHollIeHUsT HeonpeAeTIEHHOCTEN
Ieiizendepra

Pemenue rpaduueckux 3agau

106

107

108

Pemenne pacu€rHbIx 3a1a4

KonrtponbHas padota o remam: "OCHOBBI
CTO", "KopnyckyJIsspHO-BOJIHOBOH yanu3m"
OmnBITHI IO UCCIEIOBAHUIO CTPOCHHUS aTOMa.
[TnanerapHas Mmonens atroma Pesepdopna

109

110

IToctynater bopa

Bunel ciektpoB. CiekTp ypoBHEHN dHEprun
aToMa BOJIOpoAa

111

CroHTa”HHoOE U BBIHYXXJICHHOC N3JTYUCHUC
CBETa

112

Jlazep
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113

114

115

116

117

118

Hyxnonnas moxens siapa ['elizenOepra-
NBanenko. 3apsi 1 MacCoBO€ YUCIIO sAJIpa.
N3oTonel. PagnoakTMBHOCTH

3aKOH paJIu0aKTUBHOTrO pacnana. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. Biausaue
PaIMOAKTUBHOCTH Ha )KMUBBIC OPTaHU3MBI.
Jlo3umerpus

DHeprus CBA3M HYKJIOHOB B sifipe. SlnepHbie
cwibl. [ledext maccel sapa. SAnepHbie
peakuuu. Snepusie peakTopsl. [IpobreMsr
YIPaBISIEMOTO TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI Pa3BUTHSI sIIEPHON
SHEPTEeTUKHU

MeTobl perucTpany U UCCIICJOBAHUS
3JIEMEHTapHbIX YacTull. OyHJaMEHTAJIbHbIC
B3aUMOJEHCTBUSA. bapnoHsbl, ME30HBI U
nentoHsl. [Ipeacrasinenue o CtangapTHOM
Mozenn. KBapk-TriIrooHHast MOJenb aJipOHOB
®dusuka 3a npenenamu CTaHIAPTHON MOJENH.
TémHas MaTepus U TEMHas SHEPIUsL.
EnuncTBO pm3nyeckoit kKapTHHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMHHU. 3HaueHue
ACTPOHOMUU

119

[TprMeHUMOCTH 3aKOHOB (PH3UKH IS
0OBSICHEHUS TPUPOJIBI KOCMHYECKIX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHX
HCCIIEN0BAHUMN
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120

121

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
pannoTenecKonsl, BHEaATMOChepHas
acCTPOHOMHUS

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKue
3BE3/IBI, IJTIAHETHI, UX BUAUMOE IBIIKEHUE

122

Comnneunas cuctema. Comnnite. ConHeunas
aKTUBHOCTH. MlcTounuk sHepruu CosHIa U
3BE3]T

123

124

125

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTHKHU.
Jlnarpamma "creKTpajabHbIM Kjlacc —
CBETHUMOCTB"

3BC3I[I>I TJIaBHOM IIOCJIICAOBATCIBbHOCTHU

Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU 1
spoaronuu CoJiHIIA U 3BE3]1. DTallbl >KU3HHU
3BE3]

126

Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl
rajlakTuk. YEpHbIE ABIPBI B AIpax rajJakTHK

127

128

129

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6mna. Teopus bonbiioro B3peiBa.
PenukToBoe n3nydenue

MacurraGHast ctpykTypa Beenennoil.
Meraranaktuka

Hepemménnsie npo0iaeMbl aCTpOHOMUHU

130

@u3nYeCKUil NPAKTUKYM IO TEME
"UccneqoBanye MarHUTHOT'O IT0JIS
MOCTOSHHBIX MarHuToB" nin "Hcciaenosanue
CBOMCTB (peppOMarHeTukoB" uim
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131

132

133

"UccneqoBanue AeHCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cunbl Amnepa" win "M3yuenue
3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI ToKa"
i "OnpeneneHue MarHuTHON MHIYKIIMU Ha
OCHOBE U3MepeHHUsl cuibl Amnepa”

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue siBJICHUS 3JIEKTPOMArHuTHOM
nHaykuuu" win "Onpeaenenne HHIyKIUN
BUXPEBOTO MAarHUTHOTO 101"

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBI€HUA CAaMOMHIYKIUN"
win "COopka MOETH SIIEKTPOMArHUTHOTO
reHeparopa"

134

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX KoJieOaHUH
HUTSHOTO U MIPY>KMHHOI'O MasiTHUKOB"

135

Pu3HYeCKUl IPAKTUKYM I10 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepe3
MOCIeA0BaTEILHO COCAMHEHHDBIC
KOH/JIEHCATOP, KaTyLIKY U PE3UCTOP" MIIN
"UccnenoBanue paboThl HCTOUHUKOB CBETA B
LIETIH [TEPEMEHHOr0 ToKa"
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138

139

140

®u3nyecKuil mpakTuKyM 1o teme "M3yuenue
rapamMeTpoB 3BYKOBOW BOJIHBI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenue nokazaresis npeaoMIeHUst
crexia" i "[lomydeHne n300pakeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia v JIUH3bI"

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelIeCTBa (Ha IpUMepe
xuakux auH3)" win "M3mepenue GokycHOro
pacCTOsIHUSL PacCeUBAOIIUX JIMH3"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakauu, nHTephepeHInn
Y NoJisipu3anuu cpera'

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PEeNATUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3aPsDKEHHBIX YaCTULl B MATHUTHOM
none)"

142

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue nocrostHHoM [lnanka Ha ocHOBe
uccnenoBanus Gorordpdexra" wm
"HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaINpsKeHus"

143

Pu3nYeCcKUil IPAKTUKYM IO TEME
"HccnenoBaHue CiekTpa pa3pekeHHOTO
aTOMapHOI0 BOAOPOJA U U3MEPEHUE
noctostHHOM Punbepra"
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145

146

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
HCIOoNb30BaHueM Jo3umerpa’ uinu "M3yuenue
MOTJIONIEHUS OeTa-4acTul] alfoMUHIEM"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEOa
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPHIOKEHUHN IS
OTpeIeTICHUS TTOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro MoNyIIapus U sipKue
3BE31b!" win "HaOroaeHrs B TEIECKOII
JIyHbI, T1aHET, TYMaHHOCTEH U 3BE3/IHBIX
CKOILIEHHI"

O06o0011eHrEe U cucTeMaTH3alMs 3HaHui. Poib
(bU3UKH U ACTPOHOMUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLTUATLHOM M DTUUECKOM
cdepax AeaTeTbHOCTH YeTOBeKa

147

O06001eHre U cucTeMaru3anys 3HaHui. Poib
1 MecTO (PM3HUKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPA

148

O06o001enue u cucreMaTH3anys 3HaHui. Poin
(buzmveckoit Teopuu B HOpMUPOBAHUH
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE
MHpa, MeCTO (pU3NUECKON KapTUHBI MUpPa B
o011IeM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIE

149

O000I1IIeHNE U CUCTEMATHU3AINS 3HAHUH 110
Teme "Kunemaruka"
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150

151

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
Tteme "Kunemaruka"

O060011eHre ¥ cUcTeEMaTH3aLMs 3HAHUI 110
teme "J{uHaMuka"

152

153

154

O000111eH1E U CUCTEMATHU3AIMs] 3HAHUN 110
teme "Craruka TBEpAoro tena'

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE"

O00011eHMEe ¥ cUCcTEMaTU3aLUs 3HAHUI 10
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopun"

155

O06001IeHYE ¥ cCUCTEMATHU3ALMU 3HAHUMN 110

teme "Tepmoaunamuka. TemioBbie MamHb"

156

157

O06o01uieHne 1 cucTeMaTu3alys 3HaHuH 1o
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBble nepexo bl

O00011IeHIE U CUCTEMATHU3AIMs] 3HAHUN 110
TeMe "OIeKTpudeckoe nose"

158

O060061eHne U cucTeMaTU3alus 3HaHu# 110
teMe "[1oCTOSHHBIN 2IeKTpUUECKU TOK"

159

160

O060061eHne U cucTeMaTU3alus 3HaHUuH 110
teMe "Toku B pa3nnyHbIX cpeaax”

O0001IeHYE ¥ cUcTEMAaTU3alus 3HAHUI 110
TeMme "Marautaoe noie"

161

PeseprubIil ypok. O60061eHIE 1
cHCTeMAaTH3alis 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"
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PesepBHbIil ypok. O60011IcHIE 1
162 cucTeMaTu3alus 3HaHu 10 TeMe
"Mexannyeckue konedanus"

PeszepBubIil ypok. O6001IcHIE 1
163 cUcTEMaTH3allMs 3HAaHUI IO TEME
"DJIeKTpOMarHuTHEIE KoeOanus"

PesepBHelil ypok. O000ICHHE 1
cCHCTEMaTHU3allus 3HAaHH TI0 TeMe
"MeXxaHUYECKUE U AIEKTPOMArHUTHBIC
BOJIHBI"

164

165 PesepBHeIil ypok. O000IICHHE 1

cucreMarn3aius 3Hanuii mo teme "Onruka"

PesepBHeIil ypok. O000IICHHE 1
166 cucreMaru3anus 3HaHui 1o Teme "OCHOBEI
CTO"

PesepBHelit ypok. O60011IeHNE U

167 cucTeMaTu3anus 3HaHUM 110 TeMe
"KopmyckynsipHO-BOTHOBOM Tyanu3m"
PesepBHelit ypok. O6001IeHNE 1

168 cucTeMaTus3alus 3Haguii mo teme "dusuka
aroma"

Pesepubiil ypok. O6006111eHIE 1
169 cUCTEMAaTH3ansI 3HaHUH 110 Teme "du3uka
aTOMHOTO SI/Ipa ¥ 2JIEMEHTAPHBIX YacTHUIL"

PeseprubIil ypok. O600611eHIE 1
170 cucTeMaTu3alus 3HaHuH 1o TeMe ""DJIEMEHTEI

acTpopu3uku"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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