MyHunnunanbHoe 00IKeTHOe 00111e00pa3oBaTeIbHOE YUpeKAeHHE
«Kopeunsckas cpeansisi IKoJa
umenu ['epost Coserckoro Coro3sa ILILKyaemosa»
MYHMIMIAJIBHOT0 00pa3oBaHusi ropoackoi okpyr fiara
Pecny0oiuku Kpbim

Paccmotpeno CornacoBaHo YTBepKACHO

Ha METOAMYECKOM

00bETMHEHUHT 3amaupekropa no YBP JTUPEKTOP LIKOJIbI

IIpor. Ne 1 ot 29.08. 2023 1.

PykoBoauTenn [lep6una I'. . bapanos O.B.
Tynynos I'. O. IIp. Ne 316 ot 29.08.2023 r.

PabGouasi nporpamma
1o (pusuke
(cooTBeTCTBYET (heiepaibHOM padoueii mporpaMmme)
nas ooyuawmuxes 10-11 kiaaccos
yriayoaénnslii yposenb @I'OC (COO)
Ha 2022-2023 y4yeOHbIH 1o
yuuteab: Tyaynos I'ennaauit @éxopoBuy

2023 r.



IMosicuuTeIbHAA 3aNIHCKA

JlanHas pabodasi nporpamMma npeanazHadesa A 10-11 kiaccoB MBOY «Kopeusckas CLI»
Pabouas mporpamma no npeamery ¢usuka B 10-11 kimaccax cocraBieHa B COOTBETCTBHH C:
®denepanbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

®enepanbHbiM 3ak0OHOM 0T 24.09.2022 1. Ne 371-®3 «O BHECEHMM HW3MEHEHHWIl B
®enepanbHbnii 3akoH «O0 oOpazoBannu B Poccuiickoit @enepannn» u crateio 1 denepanbHOTO
3akoHa «O0 o0s3aTenbHBIX TpeboBaHUAX B Poccuiickoit denepanmny;

[lopsinkoM opraHu3anMu M OCYIIECTBICHHS OOpa30BaTE€IbHOW JEATENBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNIbHBIM IPOrpaMMaM — 00pa30BaTeIbHbIM MIPOrpaMMaM HavyajabHOIo
00IIIero, OCHOBHOTO OOIIET0 W CpeaHero oOIIero oOpa3oBaHWs, YTBEP)KICHHBIM MPUKA30M
MunnpocenieHus ot 22.03.2021 Ne 115 (B neiicTBYIOIIEH peIaKIIHH);

[Ipukazom MunucrepctBa mnpocsemienust Poccuiickoit ®denepaunn ot 12.08.2022 1.
Noe 732 «O BHeceHMM W3MEHEHMH B (QelepalbHbIii TOCYJapCTBEHHBIM 00pa3oBaTelbHBIN
CTaHAApT CpeAaHero ooOmero oO0pa3oBaHWsA, YTBEPKACHHBIM MpUKa3oM MuHUCTEpPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot 17 mast 2012 1. Ne 413»;
[Ipukazom MunucrepctBa npocsenienus Poccuiickoit @enepauun ot 18.05.2023 Ne 371
«O06 ytBepxkaeHun (QenepanbHOl  00pa3oBaTENBbHONW MPOrpaMMbl  CpPeIHEro  OOIIero
obpazoBanus» (3apeructpupoBat 12.07.2023 Ne 74228);

[Ipukazom MunuctepctBa npocsemenuss Poccuiickoit ®enepanuu ot 21.09.2022 r.
No 858 «O06 ytBepxknenuu ¢GeaepaqbHOro nepeyHs: y4eOHUKOB, TOMYIIEHHBIX K UCTIOIb30BaHUIO
IOpU peanu3alid HMMEIOUIMX T'OCYJapCTBEHHYIO AKKpPEAUTAIMI0O 00pa3oBaTeNbHBIX MPOrpaMMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO 0O0ILEro, cpeaHero oOuiero o0pa3oBaHUS OpraHU3alUsSMHU,
OCYILIECTBISIONIMMU 00pa30BaTEIbHYIO JESITEIbHOCTh W YCTAaHOBJIEHHUS INPEAEIbHOIO CpoKa
WCTIOJIb30BaHUS HCKITIOYCHHBIX YIEOHHUKOBY;

3akoHoM PecnyOmuku Kpbim ot 06.07.2015 Ne 131-3PK/2015 «O6 ob6pazoBanuu B
Pecny6nuke Kpbimy» (¢ M3MEHEHUSIMU U JOTIOJTHEHUSIMH );

[Tpuka3zom MuHuctepcTBa oOpa3oBaHusi, HayKu M Monoaéxu PecrnyOmuku Kpeim ot
27.03.2023 Ne 565 «O mnpu3HaHUU yTpaTUBIIMM CHUJIy INpuKa3a MuHucCTepcTBa 00pa3oBaHUS,
Hayku U mononéxu Pecrybmuku Kpeim ot 11.06.2021 Ne 1018» (MP mo BenmeHuto 1enoBoii
JOKYMEHTAllMM B TOCYJAapCTBEHHBIX W MYHMIMIAIbHBIX JOMIKOJBHBIX OOpa3oBaTEIbHBIX U
00111€00pa30BaTENbHBIX OpraHu3aIMsIX Pecny6nuku Kpbim). Pexum J0CTyna:
https://www krippo.ru/files/metod2024/24.pdf.

[Tucemom MuHucTepcTBa 00pa3oBaHMs, HayKd W Mosonexu PecrnyOiauku Kpbim ot
13.04.2023 Ne 1988/01-15 (06 yueOHBIX IUTaHAX OO0IIE00PAa30BATENFHBIX OpPTraHU3AINHA
Pecny6nuku Kpeiv Ha 2023/2024 yuebHblii rox).

MeToauueckuMH peKoOMEeHIalusIMU 00 0COOEHHOCTSIX MpenojaBaHus GU3NKU B
obmeoOpa3oBaTenbHbIX opranuzanusax PecryOmuku Kpeim B 2023-2024 yue6HOM rony

[TonoxenueMm o ¢popmax, IEPUOJUUHOCTH, OPSAIKE TEKYILIETO
KOHTPOJIsl YCIIEBAEMOCTHU U MMPOMEXYTOUHOH arTectanuu, oOyuatonuxcs B Llkore.

OcHoBHOW 00pa3oBaTeIbHONW Tporpammoi cpemHero obmiero obpaszosanus (DPI'OC),
yrBepxkaAEHHON npukazoM MBOVY «Kopeusckas CI» ot 29.08.2023 r. Ne 314;

Y4eOHbIME TaHaMu cpeHero oomero oopazosanus (PI'OC) MBOY «Kopeunsckas
CIID», yrBepxxaéunbiM mpukazom oT 29.08.2023 roma Ne 314;

[TosnoxxerneM o pabodei mporpamme yaeOHbIX ipeameTroB MBOY «Kopensckas CI»,
YTBEPXKAEHHBIM Npuka3oM 0129.08.2023 Ne 318.

B cootBercTBUU ¢ DenepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpemHero odmiero oopa3oBaHus YU4eOHBIN MpeMeT «(U3HKa» BXOIUT B MPEAMETHYIO 00JIacTh
«EcTecTBeHHBIC HAYKM» U SIBISIETCSA 00S3aTENBHBIM JUIsI U3YUYCHHUS.



Coneprxanne yueOHOro nmpeamera «pu3nkay, NpeAcTaBiIeHHOE B paboueii mporpamme,
cootBercTBYyeT PI'OC COO, OPII mpeamera «puznxay.

VY4eOHbIM MIaHOM Ha u3yueHue ¢uzuku B 10 knacce otBogutes - 170 u. (5 yacos B
Heneno), B 11 kimacce orBoautcs - 170 4. (5 yacoB B HEACIIO).

[Iporpamma opueHTHpOBaHa Ha ucnoib3oBanue ydeonwkon: [. . MSAKUIIEB, b. b.
BYXOBIEB, H.H. Corckuii «®usuka 10». M. IIpoceewmenune, 2022 r.

Conep:xanue yueOHOI0 npeamera

10 KVIACC

Pa3zpnen 1. HayuHblil MeTO MO3HAHMS NPUPOABI.

Ouszuka — GyHIaMEHTalbHAs Hayka o mpupojae. HaydHblil MeTod MO3HAHUS U METOJIbI
UCCIIEeIOBaHMS (PU3UICCKUX SIBICHUIA.

DKCIIEpUMEHT U TEOpHsl B Mpoliecce Mo3HaHus npupoAbl. HabmarogeHne u 3KCepuMeHT B
dusuke.

CriocoObl m3MepeHusl (PU3NYECKUX BEIUYMH (aHAJIOTOBBIC W MHU(POBBICE U3MEPHUTEIHHBIC
MPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CUCTEMBI).

[TorpemHocTu u3mMepeHuil Gpu3NYeCKUX BeTUUHH (aOCONMIOTHASI U OTHOCUTEIbHAS).

MonenupoBanue (pu3nMUecKUX SIBICHUN M MPOLecCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPAOE TeJOo, HeanbHasl )KUIKOCTh, UJICAbHbBIN T'a3, TOUSUHBIH 3apsn). ' unoreza. ®uznueckuit
3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTU. DU3nIecKasi TEOPHs.

Ponp u mecro ¢usuku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
MPaKTUYECKON JNEATEIHHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

W3mepenne cuiibl TOKa M HaNpsHKEHUS B LENU IOCTOSHHOTO TOKa HpPHU IOMOIIU
AQHAJTOTOBBIX U MHU(PPOBBIX U3MEPHUTEIHLHBIX TIPUOOPOB.

3HaKoMCTBO ¢ 1M(poBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpuanUIECKUX
BEJIMYMH MPU MTOMOIUIN KOMITBIOTEPHBIX JATYHKOB.

Pa3pnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanudeckoe aBmwkeHHe. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBikeHus. Cucrema
oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4U MEXaHUKU.

Pamuyc-BekTop MaTtepuaibHOW TOYKH, €ro MPOSKIWH Ha OCH CHUCTEMBI KOOPIHMHAT.
Tpaexropus.

[lepemerienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepuaIbHOW TOYKH, MX MPOCKIIMH Ha OCHU CUCTEMBbl KoopauHaT. CloXeHHe MepeMenIeHU u
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBHKEHHE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U IyTH MAaTePUAIIBHON TOUYKH OT BPEMEHH U UX IpaduKi.



CBobogHOe majeHue. YCKOpeHue CBOOOAHOro majaeHus. JIBukeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI MaTepUATIbHOM TOUKU
OT BPEMEHH U UX TpapuKH.

KpuBonuneriHoe nBuxeHue. J[BuxeHne MaTEpUaIbHOM TOYKH IO OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon u vacrora oOpamieHusi. LleHTpocTpemuTenbHoe (HOPMAIBHOE),
KacaTelbHOE (TaHMCHIIMABFHOE) U TIOJTHOE YCKOPEHHE MaTepHalbHOM TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOILECCHI: CIIHIOMETDP, JIBH)KCHHE
CHapsI0B, LIEMIHBIC, IIeCTepEHYATIC U PEMEHHBIE Mepeiad, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUETa, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK JBUKCHUSI.

CriocoObI UCCIIeTOBAHMSI IBHYKEHUIA.

NnmrocTpanus npeaenbHoro nepexoia i u3MepeHrne MrHOBEHHOW CKOPOCTH.

[TpeoOpazoBaHre ABMKCHUN C UCTIOIH30BAaHHEM MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue nrxeHus Tena, OpoLIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTy npu ABUKEHUU MO OKPYHKHOCTH.

[Ipeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe MyTel, TPACKTOPHM, CKOPOCTEH ABMKEHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomaol, npaKkmuxKym.

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

N3mepenne ycKOopeHuss 0pU MNPSIMOIMHEHHOM pAaBHOYCKOPEHHOM JBWKEHHUHU 10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUYKEHUU.

N3mepenune yckopeHus: CBOOOAHOTO majeHus (PeKOMEHI0BaHO MCIOIb30BaHue HU(POBOH
naboparopun).

W3yuenune OBUXXKEHUS Teja, OPOLIEHHOTO rOpu30HTANbHO. [IpoBepka rumoTessl 0 MpsaMoit
MPONOPILIMOHATIBHON 3aBUCUMOCTH MEXIY JAIBHOCTBIO MOJETA U HAYAJIBHOM CKOPOCTBIO TEJIa.

N3ydeHue qBHKEHUS Tea MO OKPY>KHOCTH € MTOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH TMepHoJa OOpalleHHs KOHMYECKOro MasTHHKa OT €ro
[apaMeTpOB.

Tema 2. Tlunamuxa.

[Tepsrlii 3akoH HproToHa. MHepuuanbHble cucTeMbl OTCUETA. [[pUHIIMIT OTHOCUTEIIBHOCTH
lNanunes. HennepmanbHbie cucTeMbl OTCUéTa (onpeeieHue, IpuMepsl).

Macca tena. Cuna. [IpuHuun cynepno3uiuu Cuil.

Bropoii 3akoH HproTOHA 117151 MaTepUAIBHON TOYKH.

Tpernii 3axkoH HprOTOHA 7151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUs. DKBUBAJIEHTHOCTh I'PaBUTAlMOHHON U HHEPTHOM MacChl.

Cuna TsxecTH. 3aBHCHUMOCTb YCKOPEHHUSI CBOOOJHOTO TMAaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI U OT Teorpaduyeckoil MUpPOTHL. J[BKeHHME HEOECHBIX Tel U UX
cnyTHUKOB. 3akoHbl Keruiepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHKYIIETocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHHMs] CKOJIBKEHHS U CHJIA TPEHUS TIOKOS.
Koaddumument tpenus. Cuna compoTUBIICHUS MPU IBMIKEHUW Tela B JKUJIKOCTU WJIU Tase, e
3aBUCHUMOCTbH OT CKOPOCTH OTHOCUTEIBHOIO IBUKEHUS.

Hasnenue. ['unpocratnueckoe aapiaeHue. Cuna Apxumena.



TexHuuecknue yCTpONCTBA M TEXHOJIOTMUECKHE IPOLIECCHl: MOAIIMIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

Habumtoienue 1Br>KeHuUs Tell B MHEPLUAIbHBIX U HEMHEPLIUAIbHBIX CHCTEMaxX OTCUETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX HLMIMHAPOB WIM IIAPOB PA3HOW MAacchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME paBHOACUCTBYIOLIEH NPUIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACCHI Tela
Ha €ro yCKOPEHHE B UHEPLHAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOUIUX B PE3YJIbTATE B3aUMOIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM NMoAbEME U Ma/IlEHUU.

[lenTpobexHbIe MEXaHU3MBI.

CpaBHEHME CHJT TPEHHMSI TIOKOSI, KAUEHUS U CKOJIbKCHMSL.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

N3mepenne paBHOACHUCTBYIOIICH CUJI P ABMKEHUU OpycKa MO HAKJIOHHOM MIOCKOCTH.

[IpoBepka THMOTE3bl O HE3aBHCHUMOCTH BpPEMEHM J[BIKEHHS Opycka IO HaKIOHHOMN
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B HPYKHUHE M PE3UHOBOM
obpa3sie, oT ux jaedopmarmm.

W3ydenne qBUKEHHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JIETKHil OJI0K.

N3mepenne koddduimenTa TpeHus 1Mo BEIUYHHE YIIIOBOTO KOd(uImeHTa 3aBUCUMOCTH
Fp(N).

UccnenoBanne faBkeHuss Opycka IO HAKJIOHHOM TUIOCKOCTH C  TMEPEMEHHBIM
K03(pPHULIMEHTOM TpEeHHSI.

N3ydeHue nBuKEHUS Irpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAoe Teno. [locTynatensHoe U BpaliareabHOE ABMKEHHUE TBEPIOTO Tena.
MOoOMEHT cuilbl OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl. CrnokeHue CHil, NPUIIOKEHHBIX K
TBEpaOMY Teny. LleHTp TskecTH Tena.

VYcnoBus paBHOBECHs TBEPAOIO TeEA.

YcTolunBoe, HEYCTOMUNBOE, O€3pa3INiYHOE paBHOBECHE.

TexHuuecKre yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHIUTEWH, CTPOUTEIIBHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOILEr0 OCh BPALLCHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yueHne yCTOWYMBOCTU TBEPAOTO TEJIA, UMEIOILETO IUIOIIAAb OIIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

Nmnynbc MaTepuanbHONW TOYKH, CUCTEMbI MaTepUaIbHBIX ToueK. L{eHTp Macc cuctembl
MaTepuaibHbIX TOUYEK. TeopeMa o JBUKEHUH LIEHTPa Macc.

NMnynbc cuibl 1 M”3BMEHEHHE UMITYJIbCa Tea.



3aKOH COXpaHEHUsl UMITyJIbCa.

PeaktuBHOE NBHKEHUE.

MomeHT umnyibca MarepuanbHOM TOYkW. lIpencraBiieHHEe O COXpPaHEHMM MOMEHTA
HMMITYJIbCa B IIEHTPAIBHBIX TOJISX.

Pabora cunbpl Ha MalOM W Ha KOHEYHOM TepemenieHuu. I 'paduueckoe mpencTaBieHHE
paboOTHI CHITHI.

MOIHOCTE CHJIBI.

Kunernueckasi sHeprus MaTepualibHON TOYKU. TeopemMa 00 M3MEHEHHU KWHETHYEeCKON
SHEPTUH MATEPUATIBLHON TOUKH.

[loTennmanbHbie U HEMOTEHIMAIbHBIE CWibl. [loTeHumanbHas sneprus. [loTeHnuanbHas
sHeprus ynpyro aegopmupoBaHHON TpykuHBI. [loTeHIMaNbHAS DHEPTHUS TENa B OJHOPOJIHOM
IpaBUTAllMOHHOM TnoJie. [loTeHnnanpHas Heprus Tejla B IPABUTALMOHHOM II0JIE OJHOPOIHOTO
mapa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKOpocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUATBHBIX CHJI C U3MEHEHHEM MEXaHMYECKON SHEPruu CHCTEMBI
TeJl. 3aKOH COXPaHEHUsS] MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu myig uaeanbHOM >KUIKOCTHM Kak CIEICTBUE 3aKOHA COXPAHEHMS
MEXaHUYECKON IHEPIHUH.

TexHU4YecKnue yCTpPOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: JIBUKEHHUE PAKET, BOJIOMET,
KOTEP, MPYKUHHBIN MUCTOJIET, THPOCKOT, PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHHE.

W3mepeHne MOIIHOCTH CHJIBL.

W3meHneHue sHeprun Tea Mpu COBEPIICHUU PaOOTHI.

B3anMHbIe npeBpanieHUss KUHETUYECKOM M MOTEHLUMAIBHOM JHEPIHil IIPU ACHCTBUU HA
TEJIO CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy npu cBOOOIHOM Ma/IEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

N3mepenne nmnysbca Tena no TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENH JIEKTPOMOOMIIS ¥ MOIITHOCTH CHJIBI TSTH.

CpaBHeHME U3MEHEHHUS UMITYJIbCA Tela C UMITYJIbCOM CHJIBIL.

HccnenoBanue coxpaHeHUs: UMITyJIbCa IPU YIPYTOM B3aUMOJEHCTBUH.

N3mepenne KNHETUYECKOM YHEPTUHU Tejla 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS MMOTSHIIMATBLHOW SHEPTUU TPYKUHBI ¢ pabOTON CHIIBI TPEHUS.

Onpenenenre paboThI CUIIbI TPEHUSI IPU IBUYKEHUU TeJla M0 HAKJIOHHOM MIIOCKOCTH.

Paznen 3. Mogekyasipaasi pu3uka u TePpMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUu.

OcCHOBHBIE TIOJIOXKEHUST MoJIeKyJsipHO-kKuHeTH4Yeckol Teopun (MKT), wux ombiTHOE
obocnoBanue. uddysus. bpoyHoBckoe nBIKeHUE. XapaKTep IBMKCHHS U B3aUMOACHCTBUS
YacTHUIl BelecTBa. MoAenu CTPOSHUs Ta30B, JKUIKOCTEH U TBEPABIX Tell U 00BSICHEHHE CBOICTB
BEILIECTBA HA OCHOBE J3TUX Mojeied. Macca u pasmepbl Moisekyn (atomoB). KomuuecTBo
Bemiecta. [locTtostHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u cnocoObl e€ m3mepenus. lllkama Temmepatyp
Lenbcus.



Mopenbs wuaeanbHOro ra3a B MOJIEKYJISPHO-KMHETUYECKONM TEOpPUHU: YacTULBI rasa
JBH)KYTCSI XAOTHYECKU U HE B3AUMOAEHUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHBL. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas TemrmepaTtypa
(wkana temmneparyp KenpBuna). 3akon JlanmpToHa. M3ompouecchl B UAEaTbHOM Trase C
MIOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHHe U30MPOLECCOB: U30TEPMa,
n30Xxopa, u3obdapa.

CBsi3b MEXKIy [aBJICHUEM U CpEJHEH KUHETUYECKOM JHEpPrueil mNoCTynaTeJbHOTO
TEIUIOBOTO JBMKCHHSI MOJIEKYJ HJAeaIbHOr0 Traza (OCHOBHOE YpaBHEHHE MOJEKYISPHO-
KMHETUYECKOW TEOPUH MIeaThbHOTO ra3a).

Csi3b  aOCONIIOTHOM — TeMIlepaTypbl TEPMOJUHAMUYECKOW CHCTEMBI CO  CpEaHEH
KMHETUYECKON YHEPTUEN MTOCTYNATEIbHOr0 TEIVIOBOTO JABHKEHUS €€ YaCTHII.

TexHudeckue yCTpONCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETp, Oapomerp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu nNBUKEHUS YaCTHUL] BELIECTBA.

Monenb OpOyHOBCKOTO JTBUKCHHS.

Buneoponuk ¢ 3anuceio pealbHOro OpOYHOBCKOTO JIBHKEHUSI.

Huddyszus xuaxocrei.

Mopens onbita lllTepHa.

[IpuTsxeHue MOJIEKyJI.

Mogaenu KpUCTAUTHYECKUX PEMIETOK.

Habmonenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaol, npaKmuxKym.

HccnenoBanue npoiecca yCTaHOBICHHS TETNIOBOTO PAaBHOBECHS TIPU TEIIIOOOMEHE MEXIY
ropsi4eil U XOJIO0AHOU BOJOM.

W3ydenne W30TEPMHUYECKOTO Tiporecca (PEeKOMEHIOBAaHO HCIONb30BaHUE IH(POBOI
nabopaTopun).

N3ydeHue n30XopHOro npouecca.

N3yyenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoauHamMuueckast (TH) cucTeMa. 3ananue BHEIIHUX  YCJIOBUHA I
TEPMOJMHAMMYECKON cuUCTeMbl. BHemHume u  BHyTpeHHHME mnapameTpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CPEIHHUE 3HAUYCHUS BEIMYMH, ONMCBHIBAIOIINUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Havano tepmoanHaMuku. CaMONpOU3BOJIbHAS peaKcalys TepMOJMHAMHYECKON
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopenp wuaeanpHOrO raza B TEPMOJMHAMHMKE — CHUCTEMa YPaBHEHUW: YpPaBHEHHE
MenneneeBa—Kianeiipona U BbIpaXX€HUE JI1 BHYTPEHHEW SHEPrUU. Y CIOBHUS MPUMEHUMOCTH
STOM MOJENU: HU3Kas KOHLEHTPALMs 4YacTUll, BBICOKHE TeMIlepaTyphl. BblpaxkeHue s
BHYTPEHHEHN YHEPTrUU OJJHOATOMHOTO UACAIIBHOIO rasa.

KBa3sucrarnueckre 1 HECTaATUUECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOJAMHAMUKE. Brruncienue paboTsl 1o rpaduky mpoiecca Ha
pV-nuarpamme.

Tennonepenaua kak crnoco0 HU3MEHEHUS BHYTPEHHEH DSHEPIUM TEPMOAMHAMUYECKOMN
cucTeMbl 06e3 coBepieHus: padoTel. KoHBEKIHS, TEMI0NPOBOIHOCTD, H3ITYUCHHE.



KonuuectBo Temnotrel. TermnoéMkocTs Tena. YaenpHas M MOJISIpHAs TEIUIOEMKOCTH
BElIeCTBA. YpaBHeHHE Maliepa. YenpHas TeEIUIOTa CropaHusi ToIuiMBa. Pacué€r konumvecTBa
TEIUIOTHI NpH Terutonepenaue. Ilonstre 06 annadatHOM mpoliecce.

[lepBobiii 3ak0H TepMoauHamMUKU. BHyTpenHsist sHeprusi. KonuuecTtBo TerioTsl U padbora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOIUHAMHYECKON CHCTEMBI.

Bropoil 3akoH TepMOAMHAMHMKMA Ui PAaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMHMYECKON CHUCTEMBbI MPOXOIUT €AMHCTBEHHas ajauadara.
AOcomoTHas TemrepaTypa.

BTopoii 3ak0H TEpMOJMHAMUKH ISl HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO MEPENAThH
TEIUIOTY OT 0Oojiee XOJOMHOTO Tena K Oonee Harperomy ©Oe3 komreHcaruu (Knaysumyc).
Heo6paTuMOCTh MPUPOTHBIX MTPOLIECCOB.

[Tpunmne! aeiictBus TermnoBbix MamuH. KIT/I.

MaxkcumanbHoe 3Hauenne KII. [{ukn Kapno.

DKOJIOTUYECKHE aCIEeKThl UCIOJIb30BAaHUS TEIUIOBBIX ABUTaTeNel. TennoBoe 3arpsa3HeHue
OKpY>KaroIleu cpebl.

TexHruecKkue ycTpoicTBa M TEXHOJIOTMYECKUE MPOLECCHI: XOJIOIMUIbHUK, KOHIULUOHED,
IU3eNbHBIA W KapOIOpaTOpHBIA JBUTATENM, MapoBas TypOWHA, TMONYYEHHE CBEPXHHU3KUX
TEMIEPATyp, YTWIN3ALUSA «TEIUIOBBIX» OTXOJOB C HCIOJb30BAaHMEM TEIUIOBOTO HAcoca,
YTUIIN3ALUsA OMOOPTaHNYECKOTO TOTLTUBA JJIsl BEIPAOOTKH «TETUIOBOM» M SJICKTPOIHEPTHH.

Hemoncmpayuu.

N3meHenune TemnepaTypsl IpU a1uadaTHYECKOM PaCIIUPEHUH.

Bo3nyuiHoe orauso.

CpaBHEHHE YIIETbHBIX TEMIOEMKOCTEHN BEIIECTB.

CrniocoObl H3MEHEHHsI BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabatHoro mpoiiecca.

KomMmnbrorepHble MOJIENH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3mepenne yaenbHOU TEMI0EMKOCTH.

Hccnenosanue npoiiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabatHoro mpoiiecca.

N3yueHne B3aMMOCBSA3M HHEPTrUU MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEH.

Tema 3. Azpecamnvie cocmoanusn geuwjecmea. Pazoevle nepexoowl.

[TapooOpa3zoBanne u KoHJeHcamws. lcnapeHue u KuIleHWE. YAenbHas TeIuioTa
napooOpa3oBaHMUsI.

Haceimennsie W HeHachlllieHHbIE Mapbl. KadecTBeHHass 3aBUCHMMOCTH IIJIOTHOCTH |
JaBIICHHsI HACBHIIIEHHOTO TMapa OT TeMIIEPaTyphl, UX HE3aBHCHUMOCTH OT 00BhEMa HACBHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT JABJIECHUS B )KUJIKOCTH.

BnaxHocTh Bo3ayxa. AGCOTIOTHAS M OTHOCUTENbHAS BIIAXKHOCTb.

Teépmoe Teno. Kpucrammmueckue u amopgHbie Tena. AHU30TPOMHUS CBONCTB KPUCTAJLIOB.
[InaBnenue u kpucTanIuzauus. Y aenbHas TeroTa miaBienus. Cyonumarus.

Hedopmarnuu TtBEpHOro Tena. Pactsokenne u cxarme. Casur. Moayns FOnra. Tlpeaen
ynpyrux aedopmaruii.

TennoBoe pacmmMpeHue KUIKOCTEH U TBEPABIX Te, 00BEMHOE W JTUHEHHOE pacCIIUpEHHE.
AHTapMOHH3M TEIUIOBBIX KOJICOAHMI YacTHI] BENIECTBA KaK MPUYMHA TETUIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).



[Ipeo6pa3zoBanue >HEPTUH B (PA30BBIX MEpEXoax.

VYpaBHeHuUE TEIIOBOro OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KoaduimeHT noBepXHOCTHOTO HaTsbKeHus. KamusispHble
siBJeHud. [laBieHue moa MCKpUBJIEHHON MOBEPXHOCTHIO kuakoctu. ®opmyna Jlammaca.

TexHuueckue ycTpoilcTBa W TEXHOJOTMYECKHE MPOLECCHI: KHUJIKHE KPUCTAIUIbI,
COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerutoBoe paciuupeHue.

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenne. Kunenue nmpu noHMKEHHOM JIABJIEHUU.

W3mepenne cuibl MOBEPXHOCTHOIO HATSKEHUS.

OnbITEl ¢ MBUTbHBIMH IIJIEHKAMHU.

CmauuBaHme.

Kanwnnsipueie siBieHus.

Mopaenu HeHBIOTOHOBCKOM KUIKOCTH.

CrniocoObl U3MEpeHus BIaXKHOCTH.

WccnenoBanue HarpeBaHusl M MIIABJICHUS KPUCTAITIMYECKOTO BEILIECTBA.

Bunsr neopmariuii.

Habmronenue manbix gedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomaol, npaKkmuxKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

N3mepenne yaenbHOM TEITOTHI IIJIaBACHUS JIbJA.

N3ydeHue cBOMCTB HACHIIIEHHBIX MTAPOB.

W3mepenue abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OLICHKAa MacChl MapOB B TIOMEIIIEHUH.

N3mepenne kodduirenTa TOBepXHOCTHOTO HATSKEHHS.

N3mepenne moayns OHra.

HccnenoBanue 3aBUCUMOCTH JieopMallii Pe3HHOBOTO 00paslia OT MPHIIOKEHHON K HEMY
CHJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe none.

DJieKTpu3alus Tea U €€ MPOSABJICHUSA. DJICKTPUYECKHUM 3apsan. JlBa BHIA AJIEKTPUUECKUX
3apsaaoB. [IpOBOIHUKH, IUAIEKTPUKA M IOJYNPOBOJHUKU. ODJIEMEHTAPHBIM 3IIEKTPUYECKHUN
3apsal. 3aKOH COXPaHEHUSs JIEKTPUUECKOTO 3apsija.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiibl. 3akoH Kynona.

Onextpuueckoe noie. Ero nelicTBre Ha 3JE€KTPUUECKUE 3apSAbL.

Hanpsok€anocts  snextpuueckoro mnosid. [IpoOueiit 3apsin. JluHum HanpsxEHHOCTH
aneKTpudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE MOJIE.

[ToTeHIMaNnbHOCTh AJIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NMOTEHLMAIOB M HaNpsHKEHHE.
[lorenumanpHass  SHepruss  3apsga B DJIEKTPOCTATUYECKOM  MOJE. [ToTenman
NIEKTPOCTaTUYECKOro mouis. CBsi3p HANpPsHKEHHOCTU TOJAS M Pa3HOCTH IOTEHLUAIOB JUIS
ANEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOIHOTO, TaK U HEOTHOPOIHOTO).

[TpuHIMI CyneprO3ULINH JEKTPUUECKUX OJIEH.

[Tone Toueunoro 3apsina. [lome paBHOMepHO 3apsbkeHHOU cdepsl. [lone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy mmapa. Ilosme paBHOMEpHO 3apsKEHHON OECKOHEYHOW TUIOCKOCTH.
Kaprrab! nHMI HANPSKEHHOCTH ATUX MOJIEW U OKBUIIOTEHIIUAIBHBIX TIOBEPXHOCTEN.

[IpoBOIHUKY B AEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECHUS 3apsI0B.



JIMDIIEKTPUKY B AJIEKTPOCTAaTUYECKOM Mosie. [{usnexTpruueckasl MPOHUIIAEMOCTh BEILIECTBA.

Konpnencarop. OneKTpOEMKOCTh  KOHJEHCATOpA. OneKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapamenpHOe  coenuHeHue  KoHAeHcaTopoB.  llocimenoBaTenbHOE — cOeAMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHJEHCATopa.

JIBrKeHue 3apsyKEHHON YacTHUIIBI B OJHOPOJAHOM 3JIEKTPUYECKOM TOJIE.

TexHuueckue ycTpoHCTBAa M TEXHOJIOIMUECKHE IPOLECCHI: AJIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMIICHHUE JIEKTPONpUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Jemoncmpayuu.

Y CTpoNUCTBO M MPUHIMUI JEHUCTBUS 3JIEKTPOMETPA.

DIEKTPUUYECKOE TM0JIE 3aPSKEHHBIX IAPUKOB.

DNeKTpUYEeCcKoe MoJIe IBYX 3apsHKEHHBIX IUIACTHH.

Mopaensb anekTpoctatuueckoro renepatopa (Ban ne ['paada).

IIpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DnekTpocTaTHuecKas 3alluTa.

YCTpoHCTBO U IEUCTBUE KOHAEHCATOPA TOCTOSIHHOM U EPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIOAAM IUIACTHUH,
paccTosHUS MEXy HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHAEHCATOopA.

3apsiika U pas3psiika KOHIEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaol, npaKmuxKym.

OneHka cuil B3aMMOACUCTBUS 3apsyKEHHBIX TEII.

Habmoienue npeBpalieHus SHEPTUH 3apsDKEHHOTO0 KOHJIEHCATOpa B DHEPTUI0 U3ITyYeHUs
CBETOAMO/A.

N3y4eHue nmporekaHus ToKa B LIETIH, COJIEPKaLE KOHIEHCaTOP.

Pacnipenenenne pa3sHOCTH NOTEHUUAIOB (HANPSOKEHMs) MPU  MOCIEA0BATEIbHOM
COEIMHEHUH KOHJICHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. [locmoannwtii 31eKmpudecKuii mok.

Cuna Toka. [TocToSHHBIN TOK.

VYcaoBusi CymiecTBOBaHUsI IOCTOSIHHOTO — JJIEKTPUYECKOro Toka. MCTOYHMKM —TOKa.
Hanpsoxenne U u DJ1C €.

3akon OMa it yyacTKa LETH.

DJEeKTpUYECKOE  COMPOTUBIEHHE.  3aBUCUMOCTb  COIPOTUBJICHHUS  OJHOPOJHOTO
MIPOBOJAHMKA OT €ro JJIMHBl M IUIOIIAJU IONEPEYHOr0 CEUeHHUs. Y AENbHOE COIpPOTUBIICHHE
BEILIECTBA.

[locnenoBarenpHOE, NApAIENBHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuueckux nenei. [Ipasmia Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH [[xoyns—Jlenua.

MoIIHOCTb 3MEKTPUYECKOro TOKa. TenoBast MOIIHOCTb, BbIAENIAEMast HAa PE3UCTOPE.

OJIC u BHyTpeHHee CONpPOTUBIECHHUE WCTOYHMKAa TOKa. 3akoH Oma Ui TOJIHOM
(3aMKHYTOI) 3JIEKTpUYECKON 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKkoe 3amMbIkaHue.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.



TexHuueckue ycTpoHCTBA W TEXHOJOTMYECKHE NPOLIECCHl: aMIEepMeTp, BOJIBTMETP,
peocTaT, CUETUUK IEKTPUUECKON SHEPTUu.

Jemoncmpayuu.

W3mepenne cuibl TOKa U HaNPSHKEHUS.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPSKEHUS I PE3UCTOpPA, JIAMIIbI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb COMPOTUBIICHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOIIAIU
IIOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa OT CONPOTUBJICHUS IPU IOCTOSTHHOM
HaIPSDKEHUU.

IIpsmoe m3mepenne DJIC. KopoTkoe 3aMbplkaHME rajlbBaHMYECKOI'O AJIEMEHTA M OLIEHKA
BHYTPEHHETO CONPOTUBIICHUSI.

CriocoObI coeTMHEeHNsT ICTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX]Ty MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

HccnenoBaHue CMEIIaHHOTO COEIMHEHHS PE3UCTOPOB.

W3mepenue yaenbHOro COpoOTUBIEHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS U1 JaMIIbl HaKaJIUBaHMSL.

YBenuueHue npenena u3MepeHus amrnepMerpa (BOJIbTMETPA).

N3mepenne DJIC v BHYTpEHHET0 CONPOTUBIIEHUS! UCTOYHHMKA TOKA.

Uccnenosanue 3aBucumoctu J/IC ranpBaHUYECcKOro 3JI€eMEHTa OT BpEMEHHU IPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanne pa3HOCTH NOTEHIMAIOB MEX]y MOJIIOCAMH UCTOYHHMKA TOKA OT CHJIBI TOKa
B IIEMH.

HccnenoBanue 3aBUCMMOCTY NOJIE3HOM MOITHOCTH UCTOYHHKA TOKA OT CUJIBI TOKA.

Tema 3. Toku ¢ paznuunuix cpeoax.

DnexTpuyeckass NPOBOJAUMOCTb PA3IMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJAUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBJIEHHS  METAJIOB  OT  TEMIIEpPaTyphl.
CBepXmpoBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MPHUMECHAs MPOBOJUMOCTb IOJYNPOBOJAHUKOB.
CoiicTBa p—n-nepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

DNEKTpUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTHUECKAs] AUCCOLMALMS. DJIEKTPOJIN3.
3axonb! Dapazest U1l IEKTPOIH3a.

Onextpuyeckuii Tok B razax. CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIA pa3ps.
Paznuunblie Tumbl caMmocrosATenbHOro paspana. Monnus. [Lazma.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: Tra3opa3psaHble JaMIlbl,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHOOPHI: THOJ, TPaH3UCTOP, (HOTOIUOL,
CBETOAMOJ, TalbBaHWKA, padUHUPOBAHWE MEIW, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANIEKTPOIUTOB.

3axoHsbl 3nekTpoianza Dapazes.

W ckpoBoii pa3psii 1 IpOBOJAUMOCTb BO3yXa.



CpaBHeHHE POBOJUMOCTH METAIIJIOB U MOTYTIPOBOIHUKOB.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

Hab6mronenue anexrponmsa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COMIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Pu3nyecKuil NPaKTHKYM.

Crioco6b1 n3MepeHus GU3NYECKUX BEIMYUH C UCIIOJIIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCONIOTHBIE |
OTHOCUTENbHBIE  TOTPEIIHOCTH  W3MEpeHuH  us3mueckux BenuuuH. OlLeHKa TpaHull
ITOTPEUIHOCTEM.

[IpoBeneHne KOCBEHHBIX W3MEPCHHIA, WCCIICJJOBAHHA 3aBUCHMOCTEH  (PH3UYeCKHX
BEJIMYMH, MPOBEpPKa MPENOKEHHBIX THIOTe3 (BbIOOp M3 paboT, OMHCAHHBIX B TEeMAaTUYECKUX
pasnenax «Y4eHUYeCKUi IKCTIEPUMEHT, JJabopaTOpHbIE pabOThI, TPAKTUKYM) ).

MexknpeamMeTHbie CBS3H.

Nzyyenne kypca ¢usuku yriyonéHHoro ypoBHsa B 10 Kjacce OCYIIECTBISIETCA ¢ YUETOM
COJZIepKATENBHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTUKW, OWOJOTHH, XHMUH,
reorpaduy U TEXHOJIOTHH.

Mesxcnpeomemnsle nonamus, céA3AHHbIE C U3YUEHUEM MEMOO08 HAYYHO20 NOZHAHUA:
SBJICHWE, HAYYHbIH (akT, THrore3a, (u3ndeckas BENUYMHA, 3aKOH, Teopwus, HaOIroneHHe,
HKCIIEPUMEHT, MOJICTIMPOBaHHE, MOJIEIb, H3MEPEHUE, TOTPEITHOCTH U3MEPEHU, H3MEPUTEIbHbBIE
puoOOpsI, uppoBas 1adopaToOpUs.

Mamemamuxka: penieHue CcucTeMbl ypaBHeHu#M. JluneiiHas ¢yHkuus, mnapaboda,
runep6oia, ux rpaguku u cBoricta. TpuroHomerpudeckre PyHKIUN: CHHYC, KOCUHYC, TAHTEHC,
KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO. BEKTOphl M WX NPOEKIHMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozusa: mexanndeckoe IBMKEHUE B )KMBOW mpupoje, nupdysus, ocMoc, TermooOMeH
KHUBBIX  OPraHW3MOB, TEIUIOBOE  3arpsA3HEHHE  OKPY)KAIOMIEH  Cpempl,  YTHIN3aIus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKU «TEIJIOBOW» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSHKEHUE U KallWUISIpHbIE SIBJICHUSI B IPUPOJE, HIEKTPUUECKHE SIBICHUS B AKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4YeHHe HaHOMAaTepHUasoB, TETJIOBbIE CBOMCTBA TBEPABIX TN, )KUIKOCTEH U
ra3oB, OJKUJAKHE KpPHUCTAUIbl, OJJIEKTPUYECKUE CBOWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs
JMCCOLIMAINS, TaTbBAHUKA, YJIEKTPOHHAST MUKPOCKOTIHSL.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHre IBUKEHUN C HCIIOJIB30BAaHUEM MEXAHU3MOB, YUET CYXOro U
KHUAKOTO TpPEHUST B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUHU (KpOHILUTEHH, pemérdyarnle
KOHCTPYKIUH), UCTIOJIb30BaHHE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), OBUTATEIh BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XOJOIWIHHUK,
KOHAWIIMOHEP, TEXHOJOTUU TIOJIyYeHHsI COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HAaHOMATEpHaJIOB, M  HAHOTEXHOJIOTMM,  JJIEKTPOCTaTUYECKas  3allluTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMIIBI, TOTYIPOBOIHUKOBEIE IPHOOPHI, TaTbBAHUKA.

11 KJIACC



Paspnen 4. DuekrpoauHaMuka.

Tema 4. Maznummnoe none.

B3anmoneicTBre MOCTOSIHHBIX MAarHMTOB W IMPOBOJHUKOB C TOKOM. MAarHuTHOE IHOJIE.
Bekrop marautHOM MHAyKuuK. [IprHIMN Cynepno3nnuy MarHUTHBIX NOJIEH. JIMHUM MarHuTHOM
WHIYKITUH.

MarautHoe moje MpPOBOJHUKA C TOKOM (TMPSMOTO MPOBOJHMKA, KATYIIKH U KPYTOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBlIeHUE U MOAYJIb.

Cuna JlopeHna, e€ HampaBiI€HHE M MOAYJb. J[BM)KEHHE 3apsDKEeHHOW YacTHIBl B
OJIHOPOJIHOM MarHuTHOM moJie. Pabota cuisl JlopeHua.

MarnuTHoe noJje B BeuiecTe. GeppoMarHeTHKy, napa- U JuaMarHeTUKH.

TexHudeckue yCTpOWCTBA MW TEXHOJOTHYECKHE TPOIECCHI: MPUMEHEHHUE TOCTOSHHBIX
MarHiTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTHUMETP, JJIEKTPOABUTATENh SIKOOHW, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

Kaptuna nuHMIA WHAYKIMA MarHUTHOTO TIONS TOJOCOBOTO U MOAKOBOOOPA3HOTO
MMOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUl MarHUTHOM WHAYKUMU TOJS JUIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIbIIEBOTO IPOBOHUKA, KATYLIKH C TOKOM.

B3anMopeiicTBue 1ByX NPOBOJTHUKOB C TOKOM.

Cuna Awmrepa.

HevictBue cuibl JIopeHiia Ha MOHBI SJIEKTPOJINTA.

Habumtoienue nBrxeHus my4yka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS SMEKTPOU3ZMEPUTENLHOTO MPUOOPa MATHUTOITIEKTPUUECKON CHCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

HccnenoBanue MarHUTHOTO MOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMArHETHKOB.

UccnenoBanue neicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbsl AMiepa.

N3yueHne 3aBUCUMOCTH CHIIbI AMIIEpa OT CHJIbI TOKA.

Onpenenenre MarHUTHON MHIYKIIMU Ha OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. dnexmpomazHumnan uHOYKYus.

SIBneHue »neKTpoMarHuTHOM MHAYKIUU. IloTok Bekropa marHuTHOW MHAyKuuu. DJC
UHAYKIMU. 3aKOH D3JEKTPOMarHUTHOM uHAyKuuu Papanes. BuxpeBoe sneKkTpuueckoe IoJe.
Toxku dyko.

O/IC uHIyKIIMH B TPOBOAHUKE, JBUKYIIEMCS B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuno JleHna.

NunyktuBHOCTh. Karymika HWHAYKTMBHOCTM B LENM MOCTOSHHOIO TOKa. SIBieHue
camouHaykiuu. JIC caMOMHAYKIWH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DIeKTpPOMarHuTHOE MOJIE.

TexHuueckue yCTpPONMCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: HMHAYKIIMOHHAS TI€Yb,
COJICHOUJ, 3aIIMTa OT JIEKTPU3ALUHU TN MPU JBUKEHUU B MATHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

HaGmronenue siBneHus 3J€KTPOMarHuTHON UHIYKITUH.



UccnenoBanmne 3aBucumoctd JJIC MHAYKIMHU OT CKOPOCTH HM3MEHEHHs MarHHUTHOTO
IIOTOKA.

IIpaBuno JleHna.

[Tamenne MarauTa B alFOMUHHAEBON (MEHOW) TpyOe.

SBneHue caMOMHIYKITUH.

Uccnenoanue 3aBucumoctr IJIC caMOMHAYKIIMK OT CKOPOCTH M3MEHEHHS CHJIbI TOKA B
LIETH.

Yuenuueckuii skcnepumenm, nabopamopnsie pabomaol, npaKmuKym.

HccnenoBanue siBI€HUS JIEKTPOMArHUTHON WHAYKIIUU.

OrnpesenieHne UHIYKUIUHA BUXPEBOIO MAarHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHTYKITHH.

COopka Moenn AIEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3nen 5. Kojie0aHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Kojieoanus.

KoneobarensHasg cucrema. CBOOOIHBIE KOJIEOAHHUS.

lapmonnueckue  konebanus. KuHemaTMueckoe ¥ AMHAMHUYECKOE  OMKCAHUE.
DHepreTuveckoe ONucaHue (3aKOH COXpaHEHUs MeXaHW4ecKod dSHepruu). BoiBoa
JUHAMHYECKOTO OINKCAaHUS TAapMOHMYECKUX KOJeOaHWi W3 WX DJHEPreTHYECKOro U
KUHEMATHYECKOTO OIHCAHHMSL.

Amruntyaa u Qasza xosnebanuil. CBsA3b aMIUTUTYbl KOJEOAHUNH HCXOJHOW BEJIMYHMHBI C
aMIUIUTYy1aMU Kosie0aHUi €€ CKOPOCTH U YCKOPEHUSI.

[Tepnonx u wactora konebanuii. [lepruon ManbIx cBOOOIHBIX KOJICOAHHI MaTeMaTHYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KOJIeOaHUH IPYKUHHOTO MassTHHUKA.

[TonsTe o 3aTyxarommx KoneOaHusX. BreiHykneHHble KoneOaHus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KpUBOW. ABTOKOJIeOaHUS.

TexHuueckue yCTpOMCTBA M TEXHOJOTUYECKHE IPOIECChl: METPOHOM, YacChl, KayelH,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch K01e0aTeIbHOr0 ABMKEHHUS.

Hab6mronenne He3aBUCUMOCTH TIEpUOia MaJIbIX KOJICOAHUH Tpy3a Ha HUTH OT aMILUTHTY/IbI.

HccnenoBanue 3aTyxaromux KoieOaHW U 3aBUCHMOCTH TIEPHOJIa CBOOOTHBIX KOJICOaHMI
OT CONPOTUBIICHHUS.

HccnenoBanne konebaHuii rpy3a Ha MAacCHBHOW MpPYXXUHE C IeNbl0 (OPMUPOBAHUS
NpeCTaBICHU 00 HaeaTbHONW MOJICNU MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHHSI SHEPTUU NPU KOJIeOaHUIX rpy3a Ha TPYyKHUHE.

UccnenoBanue BRIHYKIEHHBIX KOJICOaHUH.

Hab6mronenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padomsl, nPAKMUKYM.

N3mepenne nepruoaa cBOOOIHBIX KOJICOAHUI HUTSHOTO M MPYKUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABM)KCHUS TENa B X0JI€ KOJICOaHHIA Ha YIPYTroM MOABECE.

W3ydenne qBUKEHHUS HUTSHOTO MasiTHUKA.

[TpeoOpazoBaHue YHEPTHH B MPYKUHHOM MasiTHUKE.

HccnenoBanme yObIBaHUS aMIUTHTYIBI 3aTyXAIONINX KOJIeOaHUH.

UccnenoBanue BRIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnexkmpomazHumnule Koedanus.



Konebatenbubiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KONEOAHHSI B HICATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIIMTYAbI 3apsaa KOHAEHcCATopa ¢
aMIUTUTYI0M CHIIBI TOKa B KOJI€0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUHU B UI€aJIbHOM KOJIe0aTeIbHOM KOHTYPE.

3aTyxaromuye DJIEKTPOMarHUTHbIE KojeOaHus. BbIHyXICHHBIE 3JIEKTPOMarHUTHBIC
Kosie0aHusl.

[TepemenHbi TOK. MOIIHOCTH TEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JIEUCTBYIOIIEE
3HAYEHHE CHUJIbI TOKA U HAIPSDKEHUS MPHU Pa3IUyHON (popMe 3aBUCUMOCTH NMEPEMEHHOTO TOKA OT
BPEMEHHU.

CuHycouganbHbIi IEpeMEHHBIN TOK. Pe3ucTop, KOHIeHCaTOp U KaTyllKa MHAYKTUBHOCTH
B LIENM CUHYCOMJAJIbHOIO IEPEMEHHOIO TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU.

Wneansubiii Tpancdopmartop. [IponsBoacTBo, nepenada U moTpedaeHUe AIECKTPUICCKOM
SHEPTUH.

DKOJIOTUYECKHE PUCKH IPU MPOU3BOJCTBE ANEKTpO3Hepruu. KynbTypa ucnosib3oBaHUs
AIEKTPOIHEPTUH B TIOBCEHEBHOM KU3HU.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: AJIEKTPUUYECKUN 3BOHOK,
TE€HEePATOp MEPEMEHHOI0 TOKA, JUHUU HJIEKTpOINepeaay.

Jemoncmpayuu.

CB00OOTHBIC AIIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTU KOHTYA.

OcuorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHuH.

['enepatop He3aTyXxaroImUX 3JEKTPOMArHUTHBIX KOJIeOaHuH.

Mopenb 371eKTpOMarHuTHOI'O TeHepaTopa.

BrIHYKIeHHBIE CHHYCOUIATbHBIE KOJICOaHMsI.

Pesucrop, karynika HHIYKTUBHOCTH U KOHJAEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc mpu mociaeaoBaTebHOM COCAMHEHUM PE3UCTOPA, KATYLIKUM HWHAYKTUBHOCTH M
KOHJIEHCATOopa.

YcTpoiicTBO M IpUHLMT AeHCTBUS TpaHCHopMaTopa.

Mosienb TUHUM 3JEKTPOIEpe1adHm.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaol, npaKmuxKym.

Nzyuenue tpancopmaropa.

HccnenoBanne NEpEMEHHOTO TOKAa YEpe3 MOCIIENI0BATEIBHO COEIMHEHHBIE KOHAEHCATOP,
KaTyLIKy U PE3UCTOP.

Habmnronenue 371eKTpOMarHUTHOTO Pe30HAHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL.

MexaHnudeckrue BOJIHBI, YCIOBUSI MX pacmpoctpaHeHus. [lomepeunble W MpOAOJbHBIE
BOJHBL. [lepron, ckOpoCTh pacnpoCcTpaHEHUs M JJIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHue, mpesIoMIIeHHEe, HHTepdepeHnus U TudpaKIus.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IlymoBoOe 3arpsi3HeHHE OKpY>KaroUIeil Cpeibl.

DNEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBUS W3JIYYCHHS 3JIEKTPOMArHUTHBIX BOJIH. B3ammuas
OpHUEHTALIMs BEKTOPOB B 3JIEKTPOMarHUTHOU BOJIHE.

CBoiicTBa  9JIEKTPOMAarHWTHBIX BOJH: OTpPaXEHHUE, MPEJIOMIICHHE, MOJIApU3alus,
uHTEepPepeHIHs U TU(PAKIHSL.



[IIxana 251€eKTPOMAarHUTHBIX BOJIH. IIpHMeEHEHuE 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
ObITY.

[TpyHIMIIBI paguOCBS3U U TeNeBUACHUA. Pagnonokanus.

DJEeKTPOMarHUuTHOE 3arpsi3HEHUE OKPY KAIOIIEH CpeJibl.

TexHuueckue ycTpoiicTBa M MPAaKTHUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paguonpuéMHMK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKoBas
JUArHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoCTpaHEHNE TONEPEUHbIX U MPOJOIBHBIX BOJIH.

Komnebmomieecst Te0 Kak HCTOYHUK 3BYKA.

3aBHCUMOCTD JIJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHH.

Habmoienue orpakeHus: U NpeaoMIeHHUs] MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHuny u AMQpakiuy MEXaHMueCKUX BOJIH.

AKYCTUYECKUH PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HaGmronenue cBSi3M T'POMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIUTYAOH M 4YacTOTOU
Kosie0aHuil.

HccnenoBanue  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHWE, IPEJIOMIICHUE,
noJsipuzanus, Tudpakuus, HHTepdepeHus.

Oo6napyxeHnne nHYPaKpacHOTO U yIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomaol, npaKkmuxym.

N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHne pacipocTpaHEHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHEHOE pacpoCTpaHEHHE CBETa B OJHOPOAHON cpene. JIyuy cBera. ToueyHslid
HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxeHus cBeTa. IlocTpoeHune n300pa’keHH B IIIOCKOM
3epkaie. Chepudeckue 3epkana.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMIIEHHS CBeTa. AOCOJNIOTHBIM  TOKa3aTelb
npesomiieHus. OTHOCUTENBHBIM IOKa3arenb NpenoMicHHus. IIoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOUICHHWE IJIMH BOJH IIPHU IEPEX0Je MOHOXPOMATHYECKOIO CBETA Yepe3 TPaHMIly pasielna
IBYX ONTUYECKUX CPEN.

Xon nyuet B npusme. ucnepcus ceera. CloxxHbli coctaB Oenoro cera. L[Ber.

ITonHoe BHyTpeHHEe oTpakeHue. IIpenenbHblil yros MoIHOro BHYTPEHHETO OTPasKEHUS.

CoOupatomie W pacceuBarolye JWH3bL. ToHKasg nuH3a. DOKyCHOE pacCTosHHE H
ONTUYECKasi CUjla TOHKOM JHMH3BI. 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS TOHKOW CepuyecKoit
JIMH3BI OT €€ FeOMETPUU U OTHOCUTENILHOTO MOKa3aTessl IPeIoMIICHUS.

®opMyia TOHKOU JUH3bI. Y BEIMYEHUE, JaBaeMOE JIUH30M.

Xonx my4a, MpOIIEAIIEro JUH3Y MO0/ IIPOU3BOJIBHBIM YIVIOM K €€ INIaBHOM ONITUYECKOU OCH.
[TocTpoenue n300paxKeHU TOUKM U OTpe3Ka MPSAMON B COOMPAIOIIUX U PACCEUBAIOIINX JTMH3AX
U UX CUCTEMAX.

Onrtuyeckue npudopsl. Paspemaromias cnocoOHOCTh. ['11a3 Kak onTudeckas cucremMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass onrtuka. WuTtepdepenmuss cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HAOJIOJIEHUS MAaKCUMyMOB W MHHHUMYMOB B HHTEp(EpPEHIIMOHHOM KapTHHE OT JABYX
KOT€PEHTHBIX UCTOYHUKOB. [Ipumepsl kitaccuyeckux MHTEP(EPEHIIMOHHBIX CXEM.



Hudpakius ceta. [QudpakumonHas pemeérka. YciaoBue HaOMIOAECHUS TJIABHBIX
MaKCUMYMOB IIpH MaICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTMUECKHE MPOLECCHl: OYKM, JIyHa, MEepHUCKOIL,
doroanmapaT, MHUKPOCKOI, MPOEKIMOHHBIA ammapaT, TPOCBETICHHUE OINTHKH, BOJIOKOHHAs
OITHKA, TUPPAKLIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeoMIIEHUS CBETA.

Habmronenue moHOro BHyTPEHHETO OTpakeHHUs. MoJienb CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB U€PE3 MIIOCKONAPAIIJIENIbHYIO IUIACTUHY U IIPU3MY.

UccnenoBanue CBONCTB N300paKEHH B JIMH3AX.

Mopenn MEKpPOCKOIIa, TEIECKONa.

Ha6mronenue natepdepeHnun crera.

HaOmroneHue 11BETOB TOHKHMX IUIEHOK.

Habmonenue nudpakuuu cera.

N3yuenne quppakinOHHON PEIIETKH.

Ha6monenue nudpakiimnoOHHOTO CIIEKTpA.

HaGmonenue nucnepcun cBera.

Habunoienue nomisipuszanuu cBera.

[IpumeHeHre noaspoOrIOB ISl U3YyUEHHS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npaKmuKym.

W3mepenue nokasaress IpeJoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELECTBA (Ha MPUMEPE KUIAKUX
JIUH3).

W3mepenune GpOKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIHH3.

[Tonmyyenue n300paXkeHNUs B CUCTEME M3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tomyuenue n3o00paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TenecKONMUecKuX CUCTEM.

Habmonenue nudpakunu, MHTEpHEpEHIUHN U NOJSPU3aLUH CBETA.

N3ydenne noysipu3anuy CBETa, OTPAXEHHOIO OT MOBEPXHOCTU AUDJIEKTPHKA.

W3yuenne naTephepeHIM Ja3epHOro U3TYUEeHUS Ha IBYX LIEIAX.

Habmronenue nucnepcuu.

Habmronenue u uccnenoBanue AU(GpakimoOHHOTO CIEKTpa.

N3mepeHne 1IMHBI CBETOBOM BOJIHBI.

[TomydeHue cnekTpa U3MydeHus: CBETOAMO 1A IPU MTOMOLIHN TU(PAKIIMOHHON PEeIETKH.

Pa3nea 6. OcHOBBI cieUAJILHON TeOPHH OTHOCUTEIbHOCTH.

I'panunpl NPUMEHMMOCTH KJIACCHYECKOM MexaHukd. IlocTymarel cnennanbHOW TEOpUU
OTHOCHUTEJILHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — uHTepBasl.  IIpeoOpasoBanust  Jlopenna.  YcioBue
IPUUUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHME BPEMEHUM U COKpalLICHHE
JUIMHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTUIIBL.

CBsi3p Macchl C 3HEPTUEN U UMITYJIbCOM PENSATUBUCTCKON YaCTHUIIbI. DHEPTHUs TOKOS.

TexHuueckue ycTpoCTBA M TEXHOJOIMYECKHE MPOLECChl: CIHYTHUKOBBIE NPUEMHHKH,
YCKOPHUTENH 3apSKCHHBIX YACTHII.



Y4eHnYecKuil IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OmnpeneneHrne UMITyJIbCa U SHEPTHUH PEIATHUBUCTCKUX YacTHIl (0 ¢oTorpadusiMm TPeKoB
3apsOKEHHBIX YaCTHIl B MArHUTHOM I10JIE).

Paznen 7. KpantoBas pusuka.

Tema 1. KopnycKynapHo-601H08011 Oyanu3m.

PaBHOBecHOE TemoBoe wu3NMydYeHHE (M3TydeHHE aOCONIOTHO UEPHOro Temna). 3aKOoH
cMmemenust Buna. I'mnmore3a Ilimagka o kBaHTax.

@®OTOHBI. DHEPrus U UMITYJIbC (POTOHA.

®otorddext. Onbitel A. I'. CroneroBa. 3akoHbsl Gporodddexra. YpaBHeHre DHHIITEHA
s pororddexra. «Kpacnas rpanunay Goroaddexra.

JlaBneHnue cBera (B YaCTHOCTH, [aBJICHHE CBeTa Ha a0COJIOTHO MOTJIOINAIOUIYIO H
a0CcooTHO oTpaxaromryto moBepxHocts). OneiTel [1. H. JleGenena.

BonnoBeie cBoiictBa yactul. Bomnbl ne bpoiia. JiimHa BoiHBI ne bpoisid n pazMepsl
o0nacTh  JOKamu3allMW  JBWXKYylIeicss yacTulbl. KopmycKylspHO-BOJHOBOM — Jyasiu3M.
Judpakius 3JeKTPOHOB Ha KpUCTAIIaX.

Cnemuduka nzmepenuit B Mukpomupe. CooTHoIeHus: Heonpeaenénuocreit I eitzenOepra.

TexHuveckue ycTpoiicTBa M TEXHOJOTHYECKHE MPOIECCHI: CIIEKTPOMETP, (OTORIEMEHT,
¢boTonaTunK, TYHHETBbHBI MUKPOCKOII, COJIHEYHAs 6aTapesi, CBETOIUO/I.

Jemoncmpayuu.

®otor¢h(PexT Ha YCTAaHOBKE C IIMHKOBOM TIIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO POTOdIPPeEKTa.

HccnenoBanue 3aBUCMMOCTH COMIPOTUBIICHHS MOTYIIPOBOAHUKOB OT OCBEHIEHHOCTH.

CeTonuon.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanue hoTtopesucropa.

N3mepenne noctossHHO# [Inanka Ha ocHOBe uccnenoBanus Gotodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pEe3 CBETOAUO OT HAMIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITHI 110 KCCNEAOBAaHUIO CTpOeHUs aToMa. [lnanerapuas mozaens atoma Pezepdopaa.

[Toctynatel bopa. M3nyuenne u morsyomieHne (GOTOHOB MPHU MEPEXOAe aToMa C OJHOTO
YPOBHS SHEPIMH Ha APYTOil.

Bunet ciektpoB. CiekTp ypoBHEH HEpruu aToMa BOJAOpOa.

CrioHTaHHOE M BRIHYXKIECHHOE H3TyueHue ceera. Jlasep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIIEKTPAJIbHBIA  aHAIU3
(crieKTpoCKoOII), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mopenb onsita Pesepdopaa.

HalGmronenne nuHENYaThIX CIIEKTPOB.

Y CTpoICTBO U AEHCTBHE CUETYMKA HOHU3UPYIOIIUX YaCTHULL.

Ornpenenenre JIMHBI BOJIHBI JJA3€PHOTO U3ITy4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

Habnronenue muHEHYaToro crekTpa.

HccnenoBanue crekTpa pa3peK€HHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHUE MOCTOSHHON
Punbepra.

Tema 3. Duzuka amomHnozo A0pa u INEMEHMAPHBIX YACHUY,.



Hyxnonnas mozgens sapa I'eitzenOepra—VBanenko. 3apsn siapa. MaccoBoe yucio sapa.
N3otomsl.

PagnoakTuBHOCTh. Amnba-pacnaj. DIEeKTpOHHBIH U MO3UTPOHHBINA Oeta-pacnana. ['amma-
U3JIy4YECHHE.

3aKkOH paaUOaKTHBHOIO pacnafa. PaavoakTtuBHble u30TONBl B mpupone. ColicTBa
MOHM3UPYIOUIETO  W3IydyeHus. DBinsHue pagvoOakTUBHOCTM HAa  JKUBBIE  OPIaHU3MBIL.
EcrecTBennsiit (hon uznydenus. J[ozumerpusi.

DOHeprus CBsA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepubie peakuuu. JleneHune U cuHTE3 saep. SnepHble peaktopbl. [IpoGiembr
YOPaBIAEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJOIMYECKHE AacleKThl pa3BUTUS  sIEpHOMU
JHEPIeTUKHU.

Meroasl perucTpauuy U UCCIEI0BAHMS JIEMEHTAPHBIX YaCTHLL.

@yHIaMEHTAIIBHBIE B3aUMOJAEHUCTBYA. bapuoHbI, Me30HBI U JienToHbl. [Ipencrasienue o
CrannaptHoi Moznenu. KBapk-TritooHHass MOZAEIb aIpOHOB.

®usuka 3a npeaenamu CtangapTHON Moaenu. TéMHass MmaTepus U TEMHAS SHEPTHUs.

EnuncTBO hM3nueckoil KapTUHBI MUPA.

TexHuueckue ycTpolcTBa M TEXHOJOTMYECKUE MTPOLECCHL: AO3UMETpP, Kamepa BuibcoHa,
SANCPHBIA  PEaKTop, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomaol, npaKkmuxKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM oTorpadusim).

VccnenoBanue paguoakTUBHOIO (POHA C UCHOJIb30BAHUEM J103UMETPA.

N3yuenne nornomeHus 0eTa-4acTul] aTFOMUHHUEM.

Pasnea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oranel pa3BuTuss actpoHomuu. [IpukinazHoe M MHUPOBO33PEHYECKOE  3HAYECHHE
acTpoHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (HM3UKH JJs1 OOBSACHEHHS TPHUPOJIBI KOCMHUYECKUX
00BEKTOB.

Metoapl acTpoHOMHMYECKHUX ucciieoBaHUd. COBpPEMEHHbIE ONTUYECKUE TENECKOIbI,
panuoTenecKonsl, BHEaTMOC(hepHas aCTPOHOMHSI.

Bun 3Bé3anoro Heba. Co3Besnus, apKue 3BE31bl, IAHETHI, UX BUAUMOE JABHKEHHE.

Conneynas cucrema.

Connue. ConHevnast akTuBHOCTh. McTounuk sneprun ComnHua u 3BE371.

3BE31BI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMmma «CHEKTpajbHBIA KJIacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM MOCIEA0BATENBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTBY IS
3BE€37 IUVIABHOM  IOCII€[OBAaTe€NbHOCTU. BHyTpeHHee crpoeHue 3BE€3a. CoBpeMEHHBIE
MIPEJICTaBICHUS O IPOUCXOXKIEHUH 1 3BotoIK CoJHIIa U 3BE31. DTarbl )KU3HU 3BE3.

Muneunsiit [1yTs — Hama [ManaxTtuka. [Tonoxxenue u agmxenue Comnna B [Nanaktuke. TUmsl
rajakTuk. PaguoranakTuku v kBazapsl. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmpenue Bcenennoil. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwst
bonbuioro B3peiBa. PeInkTOBOE N3IyUYEHHE.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUMU.

Yuenuueckue naoniooenuas.

HabGmonenuss  3BE3gHOro HebGa  HEBOOPYXKEHHBIM  IJ1a30M C  HCIHOJIB30BAaHUEM
KOMIIBIOTEPHBIX ~MPWIOKEHUNH JJI1 ONpeAeseHUs] TOJIOKEHUsI HeOECHbIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOTO NOJyIIApHs U IPKUE 3BE3MBIL.



Hab6monenus B Teneckon JIyHsl, T1aHeT, TYMaHHOCTEH M 3BE3THBIX CKOTIICHUH.

Pu3dnyecKuil NPaKTHKYM.

Crioco0n1 m3MepeHus GU3NIECKUX BEIHMYUH C MCIIOJIb30BAHUEM aHAJIOTOBBIX U MU(DPOBBIX
U3MEPUTENbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCUTENIbHBIE  TOTPEITHOCTH  W3MEpeHuH  Qm3muecknx BenmuuuH. OlEeHKa TpaHull
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUH, WCCICIOBAaHUNM 3aBUCUMOCTEH  (U3UIECKUX
BEIIMYMH, MPOBEpPKa MPEIJIOKEHHBIX TUIOTe3 (BBIOOp M3 paboT, OMHCAHHBIX B TEMAaTUYECKUX
paznenax «Y4eHHUYeCKui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM).

O0o0maroniee noBTOpeHMeE.

O6oOmienne ¥ cUCTeMaTH3alMsg — COJEpXKaHMA  pa3leoB  Kypca «MexaHHKay,
«MonekynspHas ¢uU3MKa U TEPMOAMHAMUKa», «NEeKTpoAuHaMuKa», «KoseGaHus U BOJIHBIY,
«OCHOBBI  CIIEIMATILHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas Qu3nukay, «IJIEeMEHThI
aACTPOHOMUU U aCTPOPUUKIY.

Pone ¢usukm u acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMAILHON |
THYECKON cdepax [IesATETbHOCTH YeJIOBEKa, pojib U MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM Hay4YyHOM KapTUHE MHpA, 3HAYEHUE OINMCATEIbHOM, CHUCTEeMaTHU3UPYIOLIEH,
OOBSICHUTENTFHON U MPOTHOCTUYECKOH (YHKIMH (HU3NIECKON Teopuu, poib pu3ndeckoi Teopuu
B (hopMHpOBaHUM TpEACTaBICHUN O (PU3MUECKONW KapTHHE MHpPA, MECTO (pU3MUECKOW KapTHHBI
MUpa B 001EM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUHN O IPUPOJIE.

Me:xknpeamMeTHble CBS3H.

Nzyyenne kypca ¢usuku yriryonéHHoro ypoBHs B 11 kiacce ocyliecTBiIsieTcs ¢ y4ETOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSi3ed € KypcaMH MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpaduy U TEXHOJIOTHHU.

Mesicnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UYUECHUEM MEMOO08 HAYUHO20 NOZHAHUA:
SBJICHUE, HAYYHbIM (akT, rumnores3a, (u3ndeckas BEIUYMHA, 3aKOH, Teopus, HaOIIoneHHe,
AKCIIEPUMEHT, MOJIEIMPOBAHHUE, MOJEIb, U3MEPEHNE, IOTPELTHOCTH N3MEPEHU, U3MEPUTEIBHbIE
npuOopsl, udpoBas 1adoparopusl.

Mamemamuxa: pemieHre CUCTEMbI YpaBHEHUH. TpuroHoMmerpudeckne (QpyHKIUH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpbl M HX
MPOEKIIMM Ha OCU KOOpAMHAT, CIOXKEHHE BEKTOpOB. [Ipom3BojHBIE 31€MEHTApHBIX (GYHKIIHI.
[Tpu3Haku nogo0us TPEYTrOJIbHUKOB, ONpeAeIeHNE TUIOMAAN TUNIOCKUX GUryp U 00bEMa Tell.

buonozus: >nekTpudeckue SBICHHUS B KUBOW MpUpPOIE, KoleOaTelbHbIe IBIKEHHUS B
KUBOM  IpHUpOJE,  SKOJOTMYECKHME  PHUCKM  IpU  IMPOU3BOJACTBE  DIIEKTPOIHEPIHUH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKpY’)KAIOIIEH Cpelbl, YJIbTpa3ByKoOBas JUArHOCTHKA B
MEIUIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJIE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTATNINYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

T'eozpagpusa: marHuTHBIE TIOIOCA 3€MITH, 3aJIeKW MArHUTHBIX Py, (OTOChEMKA 3€MHOM
MIOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpUMEHEHNE MOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOJIBUTAaTEIh
SxoOu, reHepaTOp NEPEMEHHOrO TOKAa, WMHIAYKIUOHHAs I€4Yb, JIMHUU AJIEKTpoIepesaad,
AJIEKTPOABHUTraTENb, paxap, PaAUONPUEMHHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKOBasi JUArHOCTHKa B TEXHUKE, IMPOEKLIMOHHBIM ammapar, BOJIOKOHHAsl OITHKA,
coJiHeuHasi OaTapes, CIlyTHUKOBBIE PUEMHUKY, €pPHAsl SDHEPTETUKA U IKOJIOTUYECKUE ACTIEKTHI
€€ pa3BUTHsS.



IInanupyemblie pe3y/bTaThbl OCBOCHHSI Y4eOHOI0 NpeAMeTa

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUs yueOHOro npeamera « PU3nka» J0JKHBI OTPaXKaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYAIOMIMXCSI PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULUEH JIMYHOCTH, CHCTEMOM ILICHHOCTHBIX OpPHEHTAalUi, IO3UTHBHBIX BHYTPEHHHX
yOEXKIEHHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LEHHOCTSM POCCHIMCKOro  OOIlIecTBa,
pacIIIpeHHe JKU3HEHHOTO OIbITA U OIBITA ACATEIBbHOCTU B IPOLIECCE PEaTU3aluy OCHOBHBIX
HAIPaBJICHUI BOCIIUTATEIBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOr0 BOCIIMTAHHUSA:
® cpOpMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMM OOydYaroLlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 YJIE€HA POCCUNCKOIO OOIIECTBA;
® [PUHATHE TPAIUIHOHHBIX OOIIEYETIOBEYECKIUX TYMAHUCTHYECKUX M JEMOKPATHUECKUX
IIEHHOCTEI;

® TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIbHOCTh B MHTEpECaxX Ipa’KIaHCKOro OOIecTBa,

y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHU3allu;

® YMEHHE B3aUMOJECHCTBOBaTh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBHH C HX

(GYHKUMSMU M Ha3HAUCHUEM;
® TOTOBHOCTb K T'yMaHUTapHOH U BOJOHTEPCKON AESTEIBHOCTH.
NATPUOTHYECKOI0 BOCIIMTAHMSA:
* copMHUPOBAHHOCTH POCCUHCKON TPAXKTAHCKON HICHTUYHOCTH, TATPUOTU3MA;
® [CHHOCTHOE OTHOLICHHE K I'OCYJapCTBEHHBIM CHMBOJAM, AOCTH)KCHHAM POCCUUCKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
* copMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEICHMUS;
® CIOCOOHOCTh OIICHMBAaTh CHUTYallMI0 M T[PUHUMAThb OCO3HAHHBIE  PELICHHMS,
OpPUEHTHPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JESITENTbHOCTH YYEHOTO;
® OCO3HaHHUE JIMYHOTO BKJIaZA B IOCTPOCHHUE YCTOWYMBOTO OYAyILEro.
3CTETHYECKOIr0 BOCIIMTAHMSA:
® OJCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasg JCTETHUKY HAay4dHOIO TBOPYECTBA,
IPUCYLIETO (PU3HMUECKON HayKe.
TPYAOBOIO BOCIIMTAHUS:
® HHTEpeC K pa3IuuHbIM cdepaM NpoPEecCHOHANBHON NEATETBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3UKOM M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOp Oyayieit
npodeccuu U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE ILIaHBbI;
® TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHUIO M CaMOOOpPa30BaHHUIO B 001acTH (U3UKU
Ha IPOTSDKCHUU BCEH JKU3HM.
JKO0JIOTMYECKOr0 BOCIIMTAHMSA:
® cOpMHUPOBAHHOCTh 3KOJIOIMYECKOH KYJIbTYpbl, OCO3HAHHE IJI00AJIBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeM;
® I[UIAHUPOBAHHUE U OCYILIECCTBJIICHUE IEUCTBUM B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA
L[eJIed yCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA;



paciiipeHre OmbITa JEATEIbHOCTH DSKOJOTHYECKOW HamNpaBIeHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 10 (pH3HKe.

HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;
OCO3HAHME IIEHHOCTH HAay4YHOH JesATeIbHOCTH, I'OTOBHOCTh B IMpOLECCEe H3YyUYCHMs
GU3UKN  OCYIIECTBJIATH  INPOEKTHYHO M  MCCIEJOBATENbCKYI  JESTEIbHOCTD
WHAWBHUIYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeJbHBIE YHUBEPCAJIBbHBIC y‘leﬁl—lble JeHCcTBHUA
ba3oBble JJoruyeckue aeiicTBUs:

CaMOCTOSITENILHO (POPMYITUPOBATh M aKTyalM3UPOBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpeaeNsATh UENH IeATEIbHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUHU UX JTOCTHKECHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B pacCMaTpUBAEMbIX (DU3HMUECKUX
SIBJICHUSIX;

pa3pabarbiBaTh IJIaH peIIeHUs TpoOjeMbl ¢ y4€ToM aHajau3a HUMEIOIUXCs
MaTepuaibHbIX U HEMaTEpUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESTEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISM,
OLICHUBATh PUCKHU MOCIEICTBUI AESITEIBHOCTH;

KOOPJMHHUPOBATh M BBIMOJIHATH PabOTy B YCIOBUSIX PEANbHOrO, BUPTYAJIbHOTO U
KOMOHMHHUPOBAHHOTO B3aUMOJACHUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciaenoBaTeabCKue AeiicTBHSL:

BJIaJIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMU MOHATUSAMH U METOJaMU (PU3UIECKOM
HaYKH;

BJIAJIETh HAaBBIKAMH Yy4eOHO-MCCIIEOBATEILCKOW M TPOEKTHOW JEsTeIbHOCTH B
obmactu (QU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY IIOMCKY
METOJIOB pEUIeHUs 3agad (HU3MYECKOTO COJACp)KaHHs, HPUMEHEHHIO pa3IMYHBIX
METO/I0B IIO3HAHMUS;

BJaJIeTh BUAAMU JIESITEIbHOCTH 10 MOJYYEHHUIO HOBOT'O 3HAHHUS, €r0 MHTEpIpEeTalty,
npeoOpa30BaHUIO U IPUMEHEHUIO B PA3IUYHBIX YYEOHBIX CUTYalUsX, B TOM YHCJIE MPH
CO3JIaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (DUBUKH;

BBISIBIIITh TTPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3HPOBATH 3a]ady, BBIIBUTAThH
TUroTe3y €€ pemieHus, HaxOIUTh apryMeHThl Ui JIOKa3aTelNbCTBA CBOMX
YTBEPIK/ICHHH, 3a/1aBaTh apaMeTPhl U KPUTEPUU PEILICHNS;

aHAIM3MPOBATh TIIOJNyYCHHBIE B XOJE PELICHUS 3aJaddl pPe3yJIbTaThl, KPUTHYECKU
OLIEHMBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;
CTaBUTh U (POpPMyIIMpPOBaTH COOCTBEHHBIE 3a/laul B 00pa30BaTEIbHON NEATEIbHOCTH, B
TOM YHCJIE TP U3yUEHUH (DU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh EPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC HJICH, TIPEIIaraTh OPUTHAIBHBIEC TOJXO0/IbI M PELICHUS;



CTaBUTb HpO6JIGMLI " 3a71a4y, JOIMYyCKAOIHE AJIbTCPHATUBHBIC PCIICHUAA.

Padora ¢ unopmanmeii:

BJaJeTh HABBIKAMU TOJy4eHUs HHPopManuu (U3UUECKOro COACpKAHUSA U3
HNCTOYHHUKOB paSHBIX THUIIOB, CaMOCTOATCIBHO OCYHICCTBHﬂTB IIOUCK, aHaJIn3,
CUCTEMAaTU3aLMI0 M MHTEpHpeTanuio HHGOpMaLUU pPa3IUYHBIX BUIOB U (popm
MIPEICTaBJICHHS,

OIICHUBATH JOCTOBEPHOCTh HH(OPMAIIHH;

UCIIOJIB30BaTh CpelCcTBA MHMOPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pCIICHMH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpPraHU3allMOHHBIX 33a7ad ¢
coOmroieHrneM  TpeOOBaHUM  DPrOHOMHKH, TEXHHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTHYECKUX HOPM, HOPM HH(MOPMAIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCTbl (U3UYECKOTO COJECpXKAHUS B PA3NUUYHBIX (opMarax c y4ETOM
Ha3HA4YCHHWsT WHGOPMAIMU W IEJICBOM ayIUTOPHH, BBIOHMpas ONTUMAIbHYIO (opMy
MIPEJICTABICHHUS W BU3YaTH3al[HH.

KoMMyHuKaTHBHBIE YHHBepcaJlbHbIe Y4eOHbIe el CTBHA:

OCYILECTBIIATH OOILIEHUE Ha YpOKaX (PU3UKU U BO BHEYPOUHOH /1€ TEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKN KOH(INKTHBIX CUTYalluid U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTbh CBOKO TOYKY 3PEHMS C HUCIIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MIOHMMATh U UCTOJIb30BaTh NPEUMYILIECTBA KOMaHIHON U HHIMBUAYAIbHON pabOTHI;
BbIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX AECHUCTBHM € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO YICHA KOJUIEKTHBA,

IIPUHUMATh LIEJIM COBMECTHOM IEATENBHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBUA 1O €€ NOCTHKECHMIO: COCTAaBJIATH IIIAaH ACHCTBUHM, PacHpelNeisaTh PO ¢
y4€TOM MHEHUH YYaCTHUKOB, 00CYKIAaTh PE3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KAaueCTBO CBOET0 BKJIaJa M KaXJIOro YYacTHHKAa KOMAaHIbl B OOLIMii
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpeaJIaraTh HOBBIE IIPOEKTHI, OLICHUBATh UACH C MO3ULNUN HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh IO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe qelicCTBUSA
Camoopranmsanus:

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO JIEATEIBHOCTh B 001acTH (DU3UKU U
ACTPOHOMUH, BBISBIIATH IIPOOJIEMBI, CTABUTH U JOPMYITUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEITFHO COCTABIIAThH TUIAH PEHICHHS PACUETHBIX M KAUECTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI MPAKTUUYECKOW PabOThl C YyUETOM HMMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPENOYTEHU;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsIM;

paciupsTh paMKHi y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPENOUYTEHUH;

JIeNlaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh NMTPHOOPETEHHBIN OTIBIT;

croco0cTBOBaTh ()OPMUPOBAHUIO W TPOSBICHUIO JPYAWIANA B 001acTH (HU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.



CaMOKOHTPOJIb, SMOIIHOHAJIbHbI MHTE/JIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETISAM;

BJIJIETh HABbIKAMHU II03HABATEIbHOM peQeKCUM KaK OCO3HAaHHS COBEpPIIAEMBIX
JNENUCTBUN U MBICIIMTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHH;

UCIOJIb30BaTh NMPUEMBI pedIeKCUU AT OLIEHKH CUTYallH, BbIOOpa BEPHOIO PELICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;
[IPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJILTATOB NEATEIbHOCTH;
NPUHUMATh ce0s, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAIU3E PE3YJIBTATOB IEATEIBbHOCTH;
MPU3HABaTh CBOE MPABO U MPaABO JPYTUX Ha OMIMOKH.

B mpomecce nocTmkeHUs] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI MO (U3HKE s
YPOBHSI CpeHero o0mero o0pa3oBaHus y 0OyYaOMINXCSl COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
UHTEIJIEKT, MPEANoIaralouuii cQopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJETh HAIPABICHHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHATIBHOM cdepsl,
OBbITh YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBAaHUS,  BKJIIOYAIOUIETO  CAMOKOHTPOJb,  YMEHHE  INPHHUMAThH
OTBETCTBEHHOCTh 32 CBOE TOBEJACHHME, CHOCOOHOCTH  AJaNTUPOBAThCAd K
OMOIMOHAIBHBIM U3MEHEHHSM U TPOSBISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIlUH, BKIIOYAIONICH CTPEMJICHHE K JOCTIKCHHIO IIETTH U yCIIeXy,
ONTHMU3M, HHULMATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXOSl U3 CBOMX BO3MOKHOCTEH;
OMIIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOILMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 MpPU OCYIIECTBIEHHUH OOILIEHUS, CHOCOOHOCTh K COYYBCTBHIO H
COIEPEKHUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOMIMX CHOCOOHOCTh BBICTpAUBATh OTHOIICHHUS C
APYTUMH JIFOABMH, 3a00TUTHCS, IPOSBIISTH MHTEPEC U pa3pemiaTb KOHQIUKTEHI.

IMPEAMETHBIE PE3YJIbTATBI

K kon1iy oOyuenust B 10 Kknacce npeIMeTHbIE pe3yJbTaThl HAa YIIyOJEHHOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B OSKOHOMHYECKOH, TEXHOJOTHYECKOH, HJKOJOTHYECKOH,
COLIMATbHON M ATHYECKOH cepax AESITETbHOCTH YeIOBEKa, POJib U MECTO (DU3UKHU B
COBPEMEHHOM HAay4YHOU KapTHUHE MUDpa, 3HAYCHUE ONUCAaTEbHOM,
CHCTEMATH3HUPYIOLIEH, OOBSICHUTENFHOW M MPOTHOCTUYECKON (YyHKIMIA (U3NIECKOi
TEOPUU — MEXAHUKHU, MOJEKYJISIPHOU (PU3UKU U TEPMOAMHAMUKH, POJIb (HU3HUECKOI
Teopuu B (OPMUPOBAHUHU MPEJICTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3iauuaTh yCIOBUS MPUMEHUMOCTH MoJenel (QU3M4eckux Tel U MPOILECCOB
(sBIEHUI): MHEpLMATIbHAS cCUCTeMa OTCUYETa, aOCONIOTHO TBEPAOE TENIO, MaTepUaIbHas
TOYKa, PaBHOYCKOPEHHOE JBWKEHHME, CBOOOJHOE TNajieHHe, aOCOJIIOTHO yHpyras
nedopmarusi, abCOIIOTHO YNpyroe U abCOIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIU
ra3a, KUAKOCTH U TBEPAOro (KpUCTAUIMYECKOr0) Tesa, WAeadbHBbIA Ta3, TOYEHHBIN
3apsAl, OHOPOJHOE JIEKTPUYECKOE I10JIE;



pa3nuuath ycnoBHs (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (U3MUYECKUX 3aKOHOB,
MOHMMATh BCEOOIMI XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB M OrPAaHHYEHHOCTD
HCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSACHATH MEXAHWYECKHE TMPOLECCHl M SABJICHUS, MCIIONb3YS
OCHOBHBIE IIOJIO)KEHHS W 3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
IBUKEHUS, (OpMysbl KHMHEMATHKU PAaBHOYCKOPEHHOTO NBIKEHUS, MpeoOpa3zoBaHUs
lanmnes nanga ckopocTh W MepeMeleHus, 3akoHbl  HplooTOHa, NpuHIUI
OTHOCUTENbHOCTU ['anuiesi, 3aKOH BCEMHUPHOIO TATOTEHHS, 3aKOHBl COXPaHEHMS
UMIyJIbCAa U MEXaHWYECKOW DSHEpPruu, CBsI3b pabOThl CHUJIBI C U3MEHEHUEM
MEXaHUYECKOM DSHEpPIruu, YCIOBHS paBHOBECUS TBEPAOro Teja), IpPU 3TOM
UCIIOJB30BaTh  MAaTEMaTUYECKOE  BBIPAXKEHUE  3aKOHOB,  YKas3blBaTb  yCIIOBUS
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: IpeoOpa3zoBaHuil ["anumes,, BTOporo u TpeThero
3akoHOB HbrOTOHA, 3aKOHOB COXpaHEHUS! UMITYJIbCa M MEXaHUYECKOW IHEPrUH, 3aKOHA
BCEMHUPHOI'O TATOTECHMS;

aHAJIM3UPOBAaTh U OOBSCHATH TEIJIOBBIE MPOIECCH U SBIIEHUS, HCIONb3YsI OCHOBHBIE
nojoxenuss MKT u 3akoHBI MOJIEKYJNAPHOM (HU3UKHM M TEPMOJUHAMUKU (CBS3b
JABJICHUS UIEATBHOrO T'a3a CO CpeIHE KUHETUUYECKOM YHEPTrUei TEIJI0BOr0 ABUKEHUS
U KOHILIEHTpalMeW €ro MOJeKyJ, CBs3b TEMIIEpaTypbl BELIECTBA CO CpeaHEN
KMHETUYECKOW DSHEprued TEIUIOBOrO JBMKEHUS €ro 4YacTull, CBs3b JIaBJICHUS
UJCANbHOTO Ta3a € KOHIEHTpalueil MOJEeKyJl U €ro TeMIepaTypol, ypaBHEHHE
MenneneeBa—KnaneiipoHa, IepBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUs
SHEPruM B TEIJIOBBIX TMpoIleccax), MPH OSTOM HCIOJIB30BATh MaTeMaTHUECKOe
BBIPA)XKCHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NPUMEHHMOCTH ypaBHEHUs MeHneneeBa—
Knaneiipona;

aHAIM3UPOBaTh M OOBSACHATH DIEKTPUUECKHE SBICHUS, WCIONb3Ys OCHOBHBIE
II0JIO’KEHHUS M 3aKOHBI AIEKTPOJIMHAMUKH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOIO 3apsija,
3akoH  KynoHa, mOTEHLMaNbHOCTh  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHIUI
CYNEPHO3UINU IIEKTPUUYECKUX MOJIEH, MPU 3TOM YKas3blBasl YCJIOBUS NMPUMEHHMOCTH
3akoHa KynoHa, a Taxke NpPaKTUYECKH Ba)KHbIE COOTHOILIEHMS: 3aKOHbI OMa Juist
y4acTKa LEeNU U JUIsl 3aMKHYTOH AJIEKTpUUYECKOU LienH, 3akoH Jxoyns—J/lenua, npaBuna
Kupxroda, 3akonsr @apanes 11st 37€KTpoIn3a);

OIMUCHIBATh (PU3NUECKUE MPOLECCHl U SBJICHHS, UCIOJb3Yys BETUYMHBI: MEpEeMEIICHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TeJl, CUja, MOMEHT CUJIbl, JaBJICHUE,
MOTEHLMAIbHAsl JHEPrusi, KUHETHUYECKas HSHEPrus, MEXaHUuYecKas SHeprusi, padora
CWJIbI, LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE, Cuja TSKECTH, CHJAa YIPYrocTH, cuia
TPEHUSI, MOIITHOCTb, SHEPTHUS B3aUMOJICUCTBUS Teja ¢ 3eMIIEH BOIHM3U €€ MMOBEPXHOCTH,
SHEprus ympyroh paepopmanuu MPYXKUHBI, KOJUYECTBO TEIJIOTHI, a0COIIOTHAs
TeMreparypa Teja, paboTa B TEpMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJCaIbHOTO
OJTHOATOMHOIO Ta3a, paboTa HIEaTbHOTO Ta3a, OTHOCHUTENbHAs BIAXKHOCTH BO3AYyXa,
KIIJI wupeanbHOro TEMIOBOIO JBMraTells; 3JIEKTPUYECKOE I10JIe, HANpPSKEHHOCTh
AIEKTPUUECKOr0 TOJIA, HANPSKEHHOCTh MOJII TOYEUHOIO 3apsiia WK 3apsyKEHHOIO
1iapa B BaKyyMe€ M B JIUAJIEKTPUKE, MOTEHLUAN 3JEKTPOCTATUUECKOIO MOJIs, Pa3HOCTh
MOTEHLUAJIOB, AJIEKTPOJABIIKYIAs CHUJa, CHJAa TOKA, HAIPSDKEHHUE, MOIIHOCTH TOKA,
ANeKTpuYecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTHBIICEHHWE Yy4yacTKa LIENU C
MOCNIEAOBATENbHBIM M MApaJUIebHBIM ~ COECIMHEHHUEM  PE3UCTOPOB,  IHEPrHs
AIEKTPUUECKOr0 MOJIsI KOHJIEHCATOPA;



OOBSICHATH OCOOCHHOCTH TMPOTEKaHWS (PU3NYECKUX  SIBICHUN: MEXaHHYECKOe
JNBH)KCHUE, TEIUIOBOE JBM)KECHUE 4YaCTHI[ BELIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMKeHUE, Tuddy3usi, UCTIapeHne, KUIICHUEe U KOHICHCAIIHsI, TNIaBIICHUE
W KpUCTaJUIM3allMs, HAIMpPaBICHHOCTh  TEIUIONEpEAadyH, JJIEKTpU3auus  Tell,
SKBUIMIOTCHIIMAIILHOCTh MMOBEPXHOCTHU 3apSHKEHHOTO MPOBOIHUKA;

MIPOBOAUTH HCCIIEIOBAHUE 3aBUCHUMOCTH OAHOW (PM3UYECKOM BETUYMHBI OT JIPYroi C
WCIIOJIb30BAHUEM TMIPSIMBIX M3MEPEHUH, NpPHU HSTOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCHpOBaTh PE3YIbTATHl MOJYYCHHON 3aBUCHUMOCTH (PU3UYECKHX BEIUYHH B BUJC
rpadukoB ¢ y4€TOM aOCONIOTHBIX TOTPEUTHOCTEH H3MEpPEHHH, NelaTh BBIBOIBI IO
pe3yJibTaTam MCCIIECIOBAHUS;

MPOBOANTH KOCBEHHBIC HM3MEPEHUs (PUINYECKUX BEIMYUH, TPHU ITOM BBIOHpATH
ONTHUMAJIBHBIA METOJlT HM3MEpPEHUs, OILEHHWBATh aOCOJIOTHBIE K OTHOCHUTEIhHBIC
MOTPEITHOCTH MPAMBIX M KOCBEHHBIX U3MEPEHUH;

IIPOBOJIUTH  OMBITBI IO TPOBEPKE NPEIJIOKEHHOM THUIIOTE3bl:  IUIAHUPOBATH
AKCIEPUMEHT,  cOOMpaTh  HSKCIEPUMEHTaJbHYI0  yCTaHOBKY, aHAJIM3HPOBATh
MOJIyYEHHBIE PE3yJIbTaThl U JIeNaTh BBIBOJI O CTaTyCE MPEAJIOKEHHOU TUIIOTE3bI;
coOroaTh MpaBuia 0€30MacHOro TpyJa MpU MPOBEISCHUH HCCIEAOBAHUN B paMKax
y4e0HOTO JKCIIEPUMEHTA, MPAKTHKYMa U y4eOHO-MCCIICOBATEIHLCKON M IMPOCKTHOMN
JESTELHOCTH C HWCIIOJNIB30BAHUEM W3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemats pacdy€THBIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW (HHU3MUECKOi
MOJIETIbIO: HAa OCHOBaHMM aHall3a YCJIOBHsS OOOCHOBBIBATH BHIOOP (HHU3MUYECKOM
MOJIETM, OTBedamIlield TpeOoBaHUSAM 3a7aud, HPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl (PU3NYECKUX TEOPHUH TMpH  UCHOIB30BAHUU
MaTeMaTUYeCKNUX METOJOB pEeUIeHUs 3aJady, MPOBOAMTH PACUETl HA OCHOBAaHUU
MMEIOIIMXCA JAHHBIX, aHAJIU3UPOBATh PE3YJNbTAaThl U KOPPEKTHPOBATH METOIbI
pelieHus ¢ y4€ToM MOJyYEHHBIX pPe3yJIbTaToB;

pemaTh KaueCTBEHHBIC 3a/1auH, TPeOyIomre MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3/IeiioB
Kypca (U3MKH, a TaKk)Ke€ WMHTETpallMM 3HAHWW W3 JPYTUX MPEIMETOB €CTECTBEHHO-
Hay4YHOI'O0 IIMKJIA: BBICTPAMBATH JIOTMYECKYHO LIETNOYKY paCCyXICHHU C OMOpONl Ha
M3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKHUE SIBICHUS;

UCIIONIb30BaTh TEOPETUUECKHIE 3HAHUS NIl OOBSCHEHHUS] OCHOBHBIX MPUHIIUIIOB PaOOTHI
MU3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
MIPUBOIUTH TIPUMEPHI BKIIAJa POCCUNCKHUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HAyKH, B OOBSICHEHHE TIPOIIECCOB OKPYKAMIIEr0 MHpa, B pPAa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHAIM3UPOBATh W  OIEHUBATH IIOCJICJACTBUS OBITOBOH W  MPOW3BOJCTBEHHOM
NEeSTeIbHOCTH 4YEJOBEKa, CBA3AHHOM C (U3MYECKMMHU MpOLEeccaMH, C MO3ULUN
SKOJOTHYECKOH 0e30IacHOCTH, MpECTaBICHUI 0 palMOHAIIBHOM
MIPUPOJONOIB30BAHUM, a TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAyKd U
TEXHOJIOTHH JIJIs TadbHEHUIIero pa3BUTHs YEI0BEUECKOT0 00IIeCTBa;

MPUMEHSTH Pa3IUYHbIC CTIOCOOBI pa0OTHI ¢ MHPOPMAIEH PU3NIECKOTO COACPIKAHMS C
UCTIONTb30BAHUEM  COBPEMEHHBIX HH()OPMAIIMOHHBIX  TEXHOJOTUH, TpU ITOM
WCIIOJIb30BaTh  COBPEMEHHBIE  HMH(POPMALIMOHHBIE  TEXHOJOTWW  JJIs  TIOMCKA,
nepepaboTKH W TMPEAbSBICHUS Y4eOHOH W HAyYHO-TIOMYJISpHON wHpOpMammw,
CTPYKTYpUPOBAaHUS U HHTEpHpeTanuy HH(POpMalMK, TOJYyYEHHOW U3 Pa3NUYHBIX



HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOydaeMyr0 UH(DOpPMALUIO U OLIEHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCSA 3HAHWW, TaK W Ha OCHOBE aHallu3a
MCTOYHHKA HHPOPMALIUY;

MPOSBISATh OpPraHM3alMOHHBIE M IO3HABATENIbHbIE YMEHMSI CaMOCTOSITEIbHOTO
nproOpeTeHns] HOBBIX 3HAHUA B TIPOLIECCE BBHIMOJHEHUS IMPOEKTHBIX W Yy4eOHO-
HCCIIEIOBATENIBCKUX PadoT;

paboTaTh B IpynIe C HCHOJHEHHEM pa3IUYHBIX COLIMAJIBHBIX pOJIeH, IIIaHUPOBATH
paboTy TpyMIbl, palMOHAIBHO PpaCHpeleNsaTh MACSITeNbHOCTh B HECTAaHIAAPTHBIX
CUTYyaIusiX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXXJIOTO M3 YYACTHUKOB TPYMIHI B PEIICHUE
paccMaTpuBaeMoi mpoOIeMBbl;

OpOSIBIATE  MOTHBaIMI0O K  Oyaymed mnpodecCHOHaTbHOW — IEATENBHOCTH 10
CHEIUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOQHUIIS.

K koniy oOydenust B 11 Knacce npeaMeTHbIe pe3ybTaThl HAa YIIIyOJIEHHOM YPOBHE JOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTh Y OOYJAFOIINXCS YMEHUMN:

NOHUMATh pOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOTHYECKOM, COLMAIbHOW U
TUYECKON cdepax NesTeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKM B COBPEMEHHOM
Hay4HOU KapTHHE MHUPA, POJIb ACTPOHOMMH B IIPAKTUYECKOU IEATEIIBHOCTH YEJIOBEKA U
JAJbHEHIIEM  HAyYHO-TEXHMUYECKOM  pa3BUTUH,  3HAUEHUE  ONMUCATEIbHOW,
CUCTEMAaTU3UPYIOIIEH, OOBSICHUTEIPHOW M NMPOTHOCTUYECKON (pyHKUMH (uznyeckoit
TEOPUM — DIJIEKTPOJMHAMUKH, CHEIUAIBHOW TEOPHH OTHOCUTEIIBHOCTH, KBAaHTOBOW
¢bu3uku, ponb GuMUecKoi Teopud B (GOPMUPOBAHUM MPEACTaBICHUN 0 (HU3NUECKOM
KapTUHE MHUpPa, MeCTO (PU3MYECKOM KapTHHBI MHpa B OOLIEM pALy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEACTABICHUI O IPUPOLE;

pasnnyaTth yCIOBHUS NPUMEHHMMOCTH Mojeneld (U3MYecKuX Tel U MpPOLEecCOoB
(sBNEHUI): OAHOPOJHOE DBJEKTPUUECKOE U  OJHOPOJHOE MAarHUTHOE  IOJS,
rapMOHUYECKHE KOJICOAHUSl, MaTEeMAaTWYECKH MAasTHUK, HWICaJbHBIH NpYy>KUHHBIHI
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UACATIBHBIA KOJIeOaTeNbHbIM KOHTYp, TOHKAsI JIMH34,
MOZEJIEd aToMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJEIIN CBETA;

pasnnyath YCioBUS (IpaHMLbl, OONAacTH) HPUMEHUMOCTH (HU3MUECKUX 3aKOHOB,
IIOHUMAaTh BCEOOIMI XxapakTep (QyHAaMEHTAJIbHBIX 3aKOHOB M OIPAaHHMYEHHOCTb
HCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH SJEKTPOMATHUTHBIE MPOLIECCHl M SBJICHUS, UCHOJb3YS
OCHOBHBIC IIOJIOKEHHS M 3aKOHBl DJJICKTPOJAMHAMMKMA M CHELUAJIBHOW TEOPUHU
OTHOCHUTEJIBHOCTU (3aKOH COXPAHEHHs 3JIEKTPUYECKOro 3apsijaa, cuia Ammepa, cuia
JlopeHiia, 3akoH SJEKTPOMArHUTHOW WHAYKIWHU, mnpaBwio Jlenma, cBs3p OJC
CaMOMHAYKIIUM B JJIEMEHTE JJIEKTPUYECKOW LENHU CO CKOPOCTHIO M3MEHEHMS CHIIBI
TOKa, MTOCTYJIAThI CIICIIHAIBHONW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);
aHAJM3UPOBATh U OOBACHATh KBAHTOBBIE MPOLIECCHI U SIBJIECHUS, UCTIONbB3YS MOJIOKEHHS
KBaHTOBON (u3uku (ypaBHeHHe JDiHIITEeHHA 111 (oTtodddexra, nepBblii U BTOPOIt
noctynarsl bopa, nmpuHIMI coOoTHOIIEHUs HeonpeaenéHHocTel I'elizenOepra, 3aKOHbI
COXpaHEHUs 3apsI0BOI0 U MacCOBOTO YHUCEN U DHEPIUU B SANCPHBIX PEAKLUAX, 3AKOH
PaIMOAaKTUBHOIO pacmnaja);

OIHUCHIBaTh (PU3UUECKUE MPOLIECCHI U SABJICHUS, UCIOJb3YS BEIMYUHBI: HAPSHKEHHOCTD
JJEKTPUYECKOrO  TMOJsA, MNOTEHIHMAT  AJIEKTPOCTaTUYECKOro  IOJIsl,  Pa3HOCTh
IIOTEHLUAJIOB, 3JIEKTPOJABIKYINAs CHWJIA, MHIYKLUS MAarHUTHOIO IIOJSl, MarHUTHBIN



MOTOK, cwia Amnepa, WHAYKTHUBHOCTb, 3JIEKTPOABWXKYILAs CHJIA CAaMOWHIYKIUH,
SHEPTUsi MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA MUMITYJIbC, MOJTHAsS
SHEPTHsl, YHEPTHUS MOKOSI CBOOOTHON YACTHUIIBI, SHEPTUS U UMITYJILC (POTOHA, MACCOBOE
YHUCJIO U 3apsifl iApa, SHEPTHSI CBS3H SI/IPa;

OOBSICHATH OCOOCHHOCTH TPOTECKAHHS (PU3NICCKUX SIBIICHUH: DJIEKTPOMArHUTHAS
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTep(hepeHIHs BOIH, JUPPAKIHS, TUCTepCus,
MOJTHOE BHYTpPEHHEe oTpaxkeHue, (orodnekrpudeckuii 3gdekt (poroaddexrt), anbda-
u Oera-pacmazpl  sjAep, TramMMma-u3lIydeHue saep, (PU3UYEeCKHe  MPUHIIMIIBI
CHEKTPaIbHOTO aHajM3a U paboTHI Ia3epa;

ONpeeNsaTh HANpPaBJICHUE HMHAYKIMM MArHUTHOTO IOJISI MPOBOJAHUKA C TOKOM, CHJIBI
Awmrnepa u cuisl JIopeHna;

CTpOUTh H300paKEHUE, CO37aBaeMOE IUUIOCKUM 3€pKaJioM, TOHKOW JMH30H, H
PacCUUTHIBATh €r0 XapaKTEPUCTUKH;

IIPUMEHATh OCHOBOIIOJIATAIOLINE ACTPOHOMHMUYECKHE IMOHATHUS, TEOPHUH U 3aKOHBI IS
aHammM3a M OOBsACHEHUS (PU3MUYECKHX TMPOIECCOB, MPOUCXOIIINIMX B 3BE3HaX, B
3BE3AHBIX CHUCTEMAaX, B MEXKTalaKTHUECKOH cpefe; NBIKEHUS HEOSCHBIX Ted,
ABOJIFOIMH 3BE311 U BeenenHol;

MPOBOJANTH HCCIICIOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHH C HUCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUM, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHAEC TIpadUKOB C y4ETOM
aOCOIFOTHBIX ~ TIOTPEITHOCTEH HM3MEpPEHWH, JellaTh BBIBOABI 10  pe3ysibTaTam
HCCJIEI0BAHMS;

MIPOBOAMNTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEJIMYUH, TPU 3TOM BHIOHpATh
ONTUMANbHBIA METOJl W3MEpPEHUs, OICHMBATh AaOCONIOTHBIE W OTHOCUTEIbHBIC
MOTPEUTHOCTH MPAMBIX M KOCBEHHBIX U3MEPEHUH;

MPOBOJIUTH  OMBITBI IO TPOBEPKE TNPEIJIOKEHHOW THUIOTE3bl:  IUIAHUPOBATH
IKCIIEPUMEHT,  CcOOHMpaTh  OKCIEPUMEHTAJIbHYI0  yCTAaHOBKY,  aHAIM3HPOBATH
MOJTyYEHHBIC PE3YJIbTaThl U JIeJaTh BBIBOJI O CTaTyCe MPEII0KEHHOM TUTTOTE3HI;
OMHCHIBATH METOIbI MOTYUYECHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHHM;

co0oaTh npaBuiia 0€30MacHOro TpyJa MpU MPOBEACHUHM HCCIEAOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIIEOBATEIbCKON M MPOEKTHON
JESTENFHOCTH C HCIOJNIB30BAHUEM WM3MEPUTENBHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemats pacdy€THBIE 3aladdl C SIBHO 3aJaHHOW M HESBHO 3a/laHHOW (DU3MUYEcKOi
MOJICTIbIO: Ha OCHOBaHWM aHAllM3a YCJIOBHSI BHIOMpaTh (U3MYECKHUE MOJICIH,
OTBEYAOIINE TPEOOBAHUAM 3a7a4H, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3AaKOHOMEPHOCTH U
MOCTYJIAThl  (PU3NYCCKUX TEOPUW TIPH HCIIOJIB30BAHUA MAaTEMaTHYECKHX METOJIOB
pemieHus 3aAad, MPOBOAMTH pPAcuy€Tbl HAa OCHOBAHMM HUMEIOIIMXCS JIaHHBIX,
AHAIM3UPOBAaTh pE3yJbTaThl MU KOPPEKTUPOBATh METOJBl PEIIEHUS C Y4ETOM
MOJIyYEHHBIX PE3YyJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyIolie MpUMEHEHUs 3HAaHUI U3 Pa3HbIX pa3IesioB
Kypca (pu3uKH, a TakKe WHTETpPAllMH 3HAHUW W3 JPYTHX NPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTHYECKYIO ILIETIOYKY PaCCyXKJIECHHUM C OMOpoil Ha
M3Yy4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUECKUE SIBJICHHUS;

HCIIOJIH30BaTh TEOPETUUECCKUE 3HAHUSA JJI1 OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;



IPUBOJUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOeXHbIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IPOLECCOB OKPY)KAIOIIEIO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHaJIM3UpOBaTh W  OLEHUBATh IOCJIEACTBUS OBITOBO U  MPOU3BOACTBEHHOM
NESITEeIbHOCTH YEJIOBEKa, CBA3AHHOM C (U3WYECKUMHU NpoLEeccaMH, C MO3ULUI
9KOJIOTUUECKOM 0€30I1acHOCTH, IpeJCTaBICHUI 0 palnroHaIBLHOM
IPUPOAOIOIB30BAHNN, a TAaKXK€ Pa3yMHOM HCIOJIb30BAHUU JOCTM)KEHUH HAyKM M
TEXHOJIOTUH JUIsl JabHEHIIero pa3BUTHsI YeIOBEUECKOro 00IIeCTBa;

IPUMEHSTH pa3IMYHbIE CIIOCOOBI PaboThl ¢ HHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX ~ TEXHOJOTHH, TpPH ITOM
UCTOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM  JUId  TIOWCKAa,
nepepaboTKU U TMpeAbsABICHUS Y4YeOHOM M HAy4yHO-NOMYJSpHON uHpOpManuu,
CTPYKTYpUPOBaHUS W HHTEpHpeTauuy HH(QOpMalMM, NOJYyYEHHOW U3 Pa3IUYHBIX
MCTOYHUKOB, KpDUTUYECKH aHAJIM3MPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIMXCS 3HAHUH, TaK M HAa OCHOBE aHAJIN3a
MCTOYHUKA HH(POPMALIUY;

OpPOSIBIATE OPraHU3allMOHHBIE M  TIO3HABaTeNbHBIE YMEHHUS CaMOCTOATENBbHOTO
nproOpeTeHNs] HOBBIX 3HAHMM B TIPOLIECCE BBIMOJHEHUS MPOEKTHBIX W y4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpylIne C HCHOJHEHHUEM pa3IUYHbIX COLMAJIBHBIX pOJIEH, IIIAHUPOBATh
paboTy TpymIbl, palMOHAIBFHO pACHpEAeTsTh JAEATEIFHOCTh B HECTAaHAApPTHBIX
CUTYyallUsAX, aJIeKBATHO OLIEHUBATh BKJIAJ Ka)KIOr0 U3 YYAaCTHUKOB I'PYMIIbI B pEIICHHUE
paccMaTpuBaeMoi IpoOIeMsl;

OpOSIBIATE  MOTHBalIMIO K  Oyaymed npodecCHOHaJbHOW — IEATENBHOCTH 10
CMELUATBHOCTAM (PU3UKO-TEXHUUECKOTO MPOdUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N | Hamvenopare KoJsn4yecTBo yacoB DJIeKTPOHHbIE
(uu¢posBbIe)
n/ | pasjesioB M TeM Beer | KourpoasH IMpakTHyeck
o0pa3oBaTeJibH
I NMporpaMmMbl 0 ble padoThbI ue padoTbl
ble pecypchl
Pa3znen 1. HAYYHBIH METO/] ITO3HAHWS ITIPUPO/IbI
11 Hayunslit MeTog 6
' MO3HAHUSI IPUPOIBI
Uroro no pazaeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 | Junammuka 10
2.3 | Crartuka TBEpIOroO TENA 5 1
54 3aKOHBI COXpaHEHHS B 10 |
MEXaHHKe
Uroro no pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMUKA
OcHOBBI
3.1 MOJIEKYJIIPHOKHHETHYECK 15 1
0i1 Teopun
39 Tepmonunamuka. Temios 20 1
bI€ MAIlIUHbI
ArperaTHbl€ COCTOSIHHS
33 BelecTBa. PazoBbie 14 1
HEPEXO/IbI
Hroro no pazaeny 49
Paszpnen 4. JIEKTPOANHAMUKA
4.1 DIEeKTPUYECKOE T0JIe 24 1
47 ITocTosiHHBIM ) 24 1
3IEKTPUUECKUN TOK
43 Toku B pa3ianuHbIX 6
cpenax
Hroro no pazaeny 54




Paznen 5. PU3HUYECKHAN MPAKTUKYM

5.1 DuU3HYECKU IPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170 16

YACOB I10 ITPOITPAMME




11 KIIACC

KosmmuecTBo yacos JIEKTPOHHBIE
Ne HaumenoBanue
(undposbie)
n/ pa3/ieJioB U TeM Bcer Kontpoasnsl | IIpakTnueckn
oOpa3oBaTe/ibH
1 NpOorpamMmbl 0 e padoThI e padoThI
ble pecypchl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoO€ noJie 14
12 DNeKTpoMarHuTHa 13 )
s AHIy KIS
Hroro no pazneny 27

Paspnen 2. KOJIEBAHUMSA U BOJIHbBI

21 MexaHu4deckue 10
KosebaHus
9 DJIEKTPOMarHuTH 15
bI¢ KOJIeOaHUs
MexaHu4deckue u
2.3 3JIEKTPOMATrHUTHBI 10 1
€ BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIITUAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1 OcnoBrl CTO 5 1
Hroro no pazaeny 5
Pasznen 4. KBAHTOBAS ®U3UKA

KopnyckyisipHo-
4.1 BOJTHOBOM 15
Ty aJIu3M

4.2 ®usuka aToma 5

®dusuka aTOMHOTO

43 | MApan 5

3JIEMEHTaPHBIX
YaCTHI]
Hroro no pazaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1

OJIEMEHTHI
ACTPOHOMUU U

12




acTpopU3UKU

Hroro no pazaeny

12

Pasnen 6. PUSHUYECKHM TPAKTUKYM
6.1 Du3nYeCKuil 16 16
MPaKTUKYM
Nroro no pazaeny 16

Paspea 7. OBOBIIIAIOIIEE IIOBTOPEHHUE

CucreMaTu3anusa
1 00001IeHE

pPEeIMETHOTO
COJIepKaHus U
71 OTIbITa L5
NEeSITeNIbHOCTH,
npUOOPETEHHOTO
pU U3YYCHUH
Kypca ¢usuku 10
— 11 kmaccoB
Hroro no pazaeny 15
PesepBHOE Bpems 10
OBUIEE
KOJIMYECTBO
1 1
YACOB I10 70 6

[NPOTPAMME
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