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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuyHblid METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHus Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuit pu3nuecKkux BenuyuH (a0COTIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (puU3MUeCKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UACATbHAS )KUIKOCTh, HICAJIbHBIN Ta3, TOUCUHBIHN 3apsn). [ umnoreza. ®usndeckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Dusndeckas Teopus.

Pomp m mecto u3uku B (OPMHUPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKON JEITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

W3mepenne cuibl TOKAa W HANPSKEHUS B IEMH IOCTOSIHHOTO TOKa TMPU TOMOIIH
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3nakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpuanIecKux
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBmwkeHHe. OTHOCUTENBHOCTh MeXaHWdeckoro BmkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTOop MaTepuallbHOW TOYKH, €r0 MPOEKIMM Ha OCH CHUCTEMBbl KOOPJIMHAT.
Tpaexropus.

[lepemenieHne, CKOPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopAuHaT. CloKeHHE TepeMEIICHUN 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTEPHAIbHONU TOUYKHU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe aBuxeHue. JIBuxeHne MaTepuaibHOM TOYKH 1O OKPYKHOCTU. YTJIOBast U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacareJbHOE (TaHTCHIIMAIBHOE) U TIOJTHOE YCKOPEHNE MaTePHATbHOU TOYKH.

TexHuueckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBHKCHHE
CHApSJIOB, LICTIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIau, CKOPOCTHBIE TU(THL.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTUUECKUX XapaKTEPUCTHK JBUIKEHUS.

CriocoObI uccae10BaHus ABMKECHUN.

NnntocTpanus npeieabHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXY JATbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

[lepBsiit 3akoH Hprorona. MHepuuanbhbie cucteMbl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MAcCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JBHUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuuYecKkrne YCTPOMCTBA W TEXHOJIOITMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €r0 YCKOPEHUE B HHEPIUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot, npaKmuKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [ABWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTHM C IMEepEeMEHHBIM
K03 PHULIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMeHT cuiibl OTHOCUTENBHO ocu BpauieHus. [lnedo cunbl. CroxkeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha ManoM M Ha KOHEYHOM IepemelneHuu. ['paduyeckoe mpencTaBieHHe
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuaneHas
SHEPIus ynpyro aeGpopMHpPOBaHHOW NpYyKUHBI. [loTeHIManbHas SHEPrHUs Tesa B OJHOPOIHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
napa (BHyTpH U BHe 11apa). Bropast kocMudeckast CKOpocTb. TpeTbsi KocMUYeCKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIUATBHBIX CHUJI C M3MEHEHHEM MEXaHHYECKOH SHEPIUU CHCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHHUYECKHE YCTPONMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: JBHKEHUE PAKET, BONOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HEpruM Teja IPU COBEPIIEHNUN PaOOTHI.

B3anMuble npeBpanieHuss KMHETUYECKONW M ITOTEHIMAIbHOW JHEPrui NpU JIEUCTBUM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

W3mMepeHue cuiibl TATH, CKOPOCTH MOJIEINIU 3JIEKTPOMOOUIIS U MOLITHOCTH CUJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OcCHOBHBIE TOJIOKEHHSI MOJIEeKyIsApHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenedl. Macca u pasmepbl Mojekyn (atomoB). KommuectBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopens wnIeanpbHOTO ra3a B MOJIEKYJIIPHO-KMHETHYECKOM TEOpHM: 4YacTHIBl Tras3a
JBUKYTCS XaOTUYECKH U HE B3AUMOAECUCTBYIOT APYT C IPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe MmpencTaBieHle U30MPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBs3bp  aOCONIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMUYECKOH CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue YCTpOIICTBA M TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOyHOBCKOTO JIBUKECHHUSI.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PAaBHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOAHOW BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUS BEJIWYWH, ONMHCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJWHAMUKE — CHUCTEMa YpPABHEHHM: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, N3ITyUYCHHUE.

KonuyectBo Temnorel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBblii 3ak0H TepMoIuHAMUKU. BHyTpeHHss sHeprus. KomudectBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOIMHAMUKKU JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs IpUPOTHBIX MTPOIIECCOB.



[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

Makcumansnoe 3Hauenue KI1/1. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpPAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOTYyYEHHE CBEPXHHU3KUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
yTUIU3alKsa OMOOPraHNYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporecca OCThIBAaHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanne u KoHAeHcalus. Vcnapenume wu KumneHue. YenbHas TeIUIoTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoOro Tena. Pactskenune u cxxarue. Cnsur. Monyne HOnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (Pa30BBIX MEPEXo/ax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpoOMCTBA M TEXHOJOTMYECKHME TMPOLECCHI: IKUIKUE KPUCTAIUIbI,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yuyenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 dumrenra moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIii pe3HHOBOr0 00pasiia OT MPUIOKEHHOH K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUECKUX
3apAnoB. [IpoBOAHMKM, AMAIEKTPUKU U TOJYIPOBOJHUKH. DJIEMEHTAPHBIA 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHaocTh  dekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
ANIeKTpruYecKoro nosst. OQHOPOIHOE FINEKTPUUECKOE ITOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[TorenunanpHass ~ dHEprus  3apsga B DJIEKTPOCTATHYECKOM  IIOJIE. ITorenunan
NIEKTPOCTATUYECKOr0 Mouis. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3sHOCTH IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o0wéMmy mapa. Ilome paBHOMEpHO 3apsKEHHOH OECKOHEYHOHM IUIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{MaNeKTpUUYeCcKas IPOHUIIAEMOCTD BEIIECTBA.

Konnmencarop.  DNeKTpOEMKOCTh  KOHACHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuuecKkrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ PUHIUIT JCUCTBUA SIIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIONIaAW  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmMuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGnronenue npeBpallieHusi 3HEPTUU 3apsS>KEHHOTO KOHJIEHCATOPa B SHEPIHUI0 M3ITYUYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANPSDKEHWs]) TIPU  MOCIEA0BATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. lcTouHuMKM ToOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa JJ1s1 yyacTKa LETH.

ODJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M IUIOLIAU IONEPEYHOr0 CEUYCHHS. YEIbHOE COMPOTUBIICHUE
BEIIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoONIHOCTP IEKTPUUYECKOTO TOKA. TerioBasi MOITHOCTh, BbIIEIsieMast Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 27eKTpUUecKoi 1enu. MomHoCTh HCTOYHUKA Toka. KopoTkoe 3aMbIkaHUe.

KoHneHncaTop B 11enu moCcTOSTHHOTO TOKa.

TexHU4YecKkne yCTPOMCTBAa W TEXHOJIOTHUYECKHE TIPOILECCH: aMIEepPMETpP, BOJBTMETP,
peocTar, CYETUHK FNEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSOKCHUSI MJI  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

WccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBIICHHS] TIPH  TOCTOSSHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OsI coeqHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIY.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrnepMmeTpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKY MOJIFOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

HccnenoBanue 3aBUCMMOCTH TI0JI€3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUUECKUH TOK B 3JIEKTPOJIMTAX. DJIEKTPOIUTUUYECKAs AUCCOLMALUA. DIEKTPOIH3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OneKTpuueckuii TOKk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
Pasznuynble TUIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpOHCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPHI: MO, TPaH3UCTOp, (PoTonMOoz,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEJIM, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponusa apazes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsia 0JHOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuyuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.



[IpoBeneHrEe KOCBEHHBIX HM3MEPEHUN, WCCIECIOBAaHUM 3aBUCUMOCTEH  (DU3UIECCKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicta. Tpuronomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIMHU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYyXalomled  cpedpl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO31yXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIHMH (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIMH ), UCTIOIH30BAHUE 3aKOHOB COXPAHEHHUs MEXAHUKU B TEXHHUKE (THPOCKOII, BOJOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pA3PSAHBIC JAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Macnumnmnoe noie.

B3anmoaeicTBie MOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe MoJIe.
Bekrop marautHONM MHAYKUMU. [IpUHIMI Cyneprno3uiMy MarHUTHBIX 1OJIe. JIMHUY MarHUTHOU
UHAYKIINH.

MarautHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pab6ora cuiibl Jlopenna.

MaruautHoe nose B Beuectse. deppomMarHeTUKy, napa- U IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTENIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHAYKLIMU HAa OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJIC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoWcTBa U TEXHOJOTMUYECKHE MPOLECChl: HWHIYKIIMOHHAs IIeYb,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanne 3aBucumoct IJIC MHAYKIHMHM OT CKOPOCTH HM3MEHEHHS] MarHUTHOTO
MOTOKA.

IIpaBumno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJI€HUS AIEKTPOMarHUTHOM MHIAYKIIUH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka MojieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOJIEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Amvmmatyna u ($aza kosnebanuii. CBsI3b aMIUIMTYbI KOJICOAHWN HMCXOJHOW BEIIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TonsTne o 3aryxatoumx KojeOaHusix. BoiHyxneHHsle KkoneOanusi. PesonaHc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH MEpHO/ia MaJIbIX Kosie0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanne konebaHWl Tpy3a HAa MAaCCUBHOM MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
MPEJICTaBICHHUA 00 UcaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomuol, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXalOMINX KoieOaHuil.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTMTYIOHN CHUIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
Kosie0aHusl.

[lepemenHbIil TOK. MOIIHOCTH TEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3IMYHON (hopMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpskeHU.

Wneanvubiii Tpancdopmatop. [Ipon3BoacTBo, nepegada U moTpedieHUE INEKTPUIECKON
SHEPTUH.



OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJACTBE DJIEKTPOIHEpruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEpaTOp IEPEMEHHOI0 TOKA, JINHUU JJIEKTpoIiepeay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX JIEKTPOMAarHUTHBIX KOJeOaHHH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

VY CTpoiCcTBO M PUHIIMIT ACHCTBHS TpaHchopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOTO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHusd. [lomepedynsle M IpoAosbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHs U JJIMHA BOJNHBI. CBONCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, HHTepEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMSI M3JIy4EHHUS DJIEKTPOMArHUTHBIX BOJH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaK€HHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paIOCBA3U U TEJIEBUACHMS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue uarepepeHnn 1 1udpakiud MEXaHMYECKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamonMHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. TouyeuHsblit
HCTOYHHK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTelnb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CPE.

Xon myueit B mpusme. ucnepeust ceera. ClioxkHBIM coctaB Oenoro cera. Llger.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO ITOKa3aTess IPeIoMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOUIEALIEro JIMH3Y 0]l TPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JIMH3AaX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspematomnias cnocoOHOCTh. ['71a3 Kak onTUYecKast CUCTEMa.

[Tpenensl IPUMEHNMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHUHHUMYMOB B HWHTEpP(QEpEHIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! Kitaccuyeckiux MHTEpPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHHueckne YCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JyIa, IEePUCKOI,
dboroanmapaT, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(paKIUOHHAS PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MJIOCKOMAPAIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHnue 1BETOB TOHKHX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o00paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

W3yuenne naTephEpEHINH Ja3epHOTO U3TYICHUS Ha JBYX IIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLlbl MPUMEHUMOCTH KJIaCCMUECKOW MexaHuku. IlocTymaTel cnenuaibHOH Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  JlopeHnua.  VYciosue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJieHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3b MacCHhI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUs TIOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (10 gororpagusMm TpeKkoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTodddexTa. YpaBHeHHEe DHWHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCOJIIOTHO TMOIVIOHIAIONIIYI0 U
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa yactull. Bonnel ne bpoitns. Jlnvaa BosnHbl 1e bpoing u pa3mepsl
objmacTu  JOKANM3AalMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKymnsipHO-BOJHOBOW  Tyaiu3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepenuii B Mukpomupe. CooTHOIIEHUsT HeonpeaenéHnocTen [ elizenoepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

W3mepenue nmoctossHHOM [Inanka Ha ocHOBe riccnenoBanus Gotodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctrymarel Bopa. M3nydenne u moriomieHHe (OTOHOB IMPHU TEPEXOJe aromMa C OTHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol spa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0BAHMS JIEMEHTAPHBIX YACTHII.



DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI W JeNTOHBI. [IpenacraBienue o
CranpaprtHoil Moaenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo duznyeckoil KapTUHBI MUpa.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIb30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (GU3UKUA Ui OOBSCHEHHS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé€3anoro Heba. Co3zBe3aust, ApKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABUKECHHE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] TIJIaBHOW  IOCJIENOBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOoLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajnoranakTuku u kBazapel. YEpHbIe AbIPHI B SApaX ralaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJ1a30M € HCHOJIb30BAHHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UId OINpelesieHUs] IOJIOKEeHHsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, IUIaHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
IIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alUsl  COJAEp)KaHMs — pas3fenoB  Kypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUANbHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢(u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUATBHONH H
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHUTENIBHOM M MIPOTrHOCTHYECKON (DYyHKIMI pusrueckol Teopuu, poib (HU3NIECKON TEOpHU
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kilacce OCyIIecTBIsETCs ¢ y4ETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TAaHTCHC, KOTAHIC€HC, OCHOBHOC TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: snektpuueckue SBICHHS B KUBOM Mpupoje, KosneOaTelnbHbIE ABMKCHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpUCTAJZIMYEcKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOMIOCA 3E€MIIH, 3aJIe)KW MAarHUTHBIX pyl, (poTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHEeHNE MOCTOSHHBIX MarHUTOB, AJIEKTPOMATHUTOB, AIEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaaIuONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoHn, CBU-meus,
yIbTPa3ByKOBas IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, SIEPHAsI JHEPTETUKA U HKOJIOTMUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mpeamera «DHU3UKay JTOJKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHiIlcKOoro oOIiecTna,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHOI OpraHu3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCHHCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE PELICHMS,
OpPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOMUNBOTO OYyIyIIEro.

ICTETHYECKOr0 BOCTIMTAHUS:

® DOCTETUYECKOE OTHOIICHWE K MHUpY, BKJIIOYAsh ACTETUKY HAaydHOTO TBOPUYECTBA,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBFHONW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOM U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHbI;

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSKEHUHU BCEH KU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KYJIbTYphl, OCO3HaHME TJI00AJBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® IUIAHMPOBAHME U OCYLIECTBIEHUE NEHUCTBHUN B OKPYKAIOWIEH Cpelle HA OCHOBE 3HAHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKON HAaMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHUBePcaJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LIEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIa/IETh HAYYHOU TEPMUHOIIOTHEH, KIIFOUEBBIMH MOHATHAMH U METOAaMH (DU3HMUECKON
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEATEIbHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpXKAHUS, TMPHUMEHCHUIO Pa3IHIHBIX
METOHOB IMO3HAH,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO TOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpOBaTh 3aJady, BbIIBUTaTh
rUnore’y e€ pelleHus, HaxOAuTh apryMeHTHl [UIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATEIbHON NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MTOAXOAbI U PCIHICHUA,
CTaBUThb HpO6JI€MBI " 3a1a4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETalnio HHOOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B DPA3IUYHBIX (dopmarax ¢ ydETom
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOM JESTEIHHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON U WHANBUAYAIbHONU PabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUM C y4E€TOM OOIIUX HUHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IIPUHUMATh 1LI€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JNeHCTBUS TO €€ JOCTM)KEHMIO: COCTAaBJATh IUIAH JACWCTBUN, pAclpenensiTh PO C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KadeCTBO CBOEro BKJIaJa M KaXJOTO YyYaCTHUKAa KOMAaHJbl B 0OIIUi
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEU C MO3UIMH HOBU3HBI, OPUTHMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE ITOBEACHHME B PA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO AEATEIbHOCTh B 00JACTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIaH PELICHUs PACUETHBIX M KaUYE€CTBEHHBIX 3aJ]ay, IUIaH
BBITIOJIHEHHS TMPAKTUIECKON pabOThl ¢ YUETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMKA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIHOCOOHOCTh IMOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUS PAa3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUsA,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  IIOBEJCHHE, CHOCOOHOCTh  aJaNTHPOBaThci K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMICH CTPEMJICHHE K JAOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JFOABMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M 3THUYECKOU cdepax NesTeNIbHOCTH YeJOBEeKa, POjb U MECTO (PU3UKU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3HAUEHUE ONHCATENBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUU — MEXAaHUKU, MOJIEKYJISIPHOM (U3MKU U TEPMOJMHAMHKH, POJIb (PU3UUECKOU
Teopuu B (OPMUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (u3Mdeckux Tel M IPOILECcCOB
(sIBJIEHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEPAOE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JIBWXKEHHE, CBOOOJHOE TMajeHue, abCONIOTHO ympyras
neopmanus, abCONIOTHO YNPYroe M abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MAealbHbIM ra3, TOUYEUHBIH
3apsill, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3iauyath yciaoBuUsS (TpaHUIBl, 00JacTH) NPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHMYECKHUE TIPOIECCHl M SIBJICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI MEXaHUKHU (OTHOCHTEIHbHOCTh MEXaHMYECKOIro
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O ABI)KEHHUS, MpeoOpa3oBaHUs
lanunes nans  CKOPOCTH M TMEpeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUS
UMIyJbCA M MEXAHWYECKOM SHEpPruu, CBsA3b paboThl CHIIBI C HU3MEHEHHEM
MEXaHMYECKOM DSHEpPruM, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPH ITOM
UCIIOJI30BaTh ~ MaT€MaTHYECKOE  BBIPA)KCHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHMii | anuies, BTOPOTO U TPETHETro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHMS UMITYJIbCAa U MEXAHUYECKON SHEPIrUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS UJICATBHOTO ra3a co CPeAHEN KHHETUYECKON SHEPTUEH TEIIIOBOTO IBUKEHUS
M KOHLEHTpaUMed €ero MOJIEKYJ, CBS3b TEMIIEPAaTypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOM DJHEprued TeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLEHTpauued MOJEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, nepBbld 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPAHECHMS
SHEPruM B TEIUIOBBIX Ipolieccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl NPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M OOBACHATH JJIEKTPUYECKUE SIBICHUSA, HCIOJb3Ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPUIECKOTO 3apsija,
3akoH  Kynona, DNOTEHIMaNBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHIMI
CYMEPIIO3UINHN DJIEKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a Take NpaKTUYECKH Ba)KHbIE COOTHOUIEHUS: 3aKOoHbl Oma Jyist
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3akoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr dapazes s 371€KTposn3a);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIIONb3yS BEIUYUHBL: TEepEMEIleHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JA U CUCTEMBI TE€Jl, CUJIA, MOMEHT CHWJIbI, JABJICHUE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJla YINPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, DHEPTHsI B3aUMOICUCTBUS Tea ¢ 3eMiEil BOIM3U e€ TOBEpXHOCTH,
SHEPrusl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmneparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTO ra3a, OTHOCHUTENbHAs BIIAXKHOCTh BO3/yXa,
KITJl wmneanbHOro TEMJIOBOTO JBHUTAaTeNsl; AJIEKTPUUECKOE ToJie, HAnpsHKEHHOCTD
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh ITOJISI TOYEYHOI'O 3apsiia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOABMKYIAs CHUJIa, CUJIa TOKA, HAMpsKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUEcKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIETH C



MOCJIEIOBATEIbHBIM M MApaJuIeJIbHBIM ~ COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AIEKTPUUECKOTO MOJII KOHJIEHCATOPA;

OOBSACHATP OCOOCHHOCTH MpOTeKaHUs (U3UYECKUX  SBJICHHUI: MEXaHUYEeCKOoe
JIBIDKEHHUE, TEIJIOBOE JBMIXKEHHWE YacTHI[ BEIIECTBa, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHIEHCAIus, TIaBlICHUe
M KpUCTAUIM3alMs, HAMNpPaBICHHOCTh  TEIUIONEpEAauu, JJIEKTpU3auus  Ted,
HKBUIIOTCHIIMAIIBHOCTD MTOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

IIPOBOJIUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUYMHBI OT JIPYrou C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
dbuKcUpoBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEH M3MEpEeHMid, NeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

IPOBOANTh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

MPOBOJIUTH  OMBITBI IO TMPOBEPKE NPEAJOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  cOoOMpaTh  JIKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJU3UpPOBAThH
MOJIyYEHHBIE PE3YJIbTAThl U J€1aTh BBIBOJI O CTATYCE MIPEAIOKEHHOU TUIIOTE3bI;
cobmo1aTh mMpaBmiia 0€30MAaCHOTO TPyAa MPU MPOBEACHUU HCCIEAOBAaHUI B paMKax
y4eOHOr0 SKCIIEpUMEHTa, MPAKTUKyMa U y4eOHO-MCCIEI0BATEIbCKOW U MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHNS;

pemiate pacy€THbIE 3a/ladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJICTIbIO: HAa OCHOBAaHWM aHAJIM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (pHu3MUeCKOn
MOJIENIM, OTBeyalomeld TpeOOBaHWAM 3aJadd, TNPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTynaThl (U3UYECKUX TEOPUH TMPH  HCIOIb30BAHUU
MaTE€MaTUYeCKUX METOJIOB pElIeHUsl 3aJad, MPOBOAMTH pPacu€Tbl HAa OCHOBAaHUU
WMEIOIINXCA JAHHBIX, aHAJIU3UPOBATH PE3YNbTaThl W KOPPEKTUPOBATH METOIBI
penieHus ¢ yuéToM MOJYICHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIoIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3ieioB
Kypca GU3MKH, a Tak)Ke€ WHTErpalld 3HAHUW W3 JPYTUX TPEIMETOB €CTeCTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAUMBATH JIOTMYECKYIO ILIEMOYKY paCCYXACHHH C OMoOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSCHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOILIECCOB OKPYXKAIOIIET0 MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UPOBATh W  OILICGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
JIEATETLHOCTH YEJIOBEKa, CBS3aHHOW C (U3MYECKUMH TPOIECCaMU, C TO3HIHI
9KOJIOTUYECKOU 0e30MMacHOCTH, MpEACTABICHUI 0 panMoHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUUW HAyKd U
TEXHOJIOTHH JIJIsl JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ MH(pOopMalnei (HU3HMUECKOTO COIepPKaHuUs C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMAMOHHBIE  TEXHOJOTHMH IS TIOHMCKa,
nepepadOTKU M TpeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalUd HH(GOPMAIMH, TOJYUYEHHOH M3 Pa3IUUHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
UCTOYHUKA HHPOPMALIUHY;

NPOSIBIISITH  OPraHU3AlMOHHBIE W TIO3HABATEJIBHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIHUAIBHBIX POJEH, IIIAaHHUPOBATH
paboTy Tpymmbl, pAIHOHAIBHO pACHIpENesATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIUsIX, aJIeKBaTHO OLIEHUBATH BKJIAJl KAXIOTO U3 YYaCTHUKOB TPYIIIBI B pelICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIAITH MOTHMBalMI0O K Oyaymied mpodeccHoHanbHOW — JIESTENbHOCTH 10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YriyOIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh pPOJb (U3UKH B HKOHOMUYECKOHM, TEXHOJIOTHMYECKOH, COIHUANIbHONH U
ATUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMUU B MPAKTUYECKOM AESITEIBHOCTH YEI0BEKa U
JalbHEHIIEM  HAyYHO-TEXHMYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CUCTEeMATU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nuecKoit
TEOPUH — HJIEKTPOJMHAMUKH, CHEHUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢u3uKy, ponb GU3NIECKOW TeOpuu B (POPMHUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MeCTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IIPUPOJE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QHU3MYecKuX Tela M IPOLECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE IO,
rapMOHHYECKHE KONeOaHMs, MaTeMaTHYEeCKHI MasTHHUK, HACaIbHBIA MPYKUHHBINA
MasiTHUK, TaPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoeOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIeJIel aTOMa, aTOMHOT'O s/1pa ¥ KBAHTOBOW MOJIEIIN CBETA;

pasnuuath ycloBUS (TpaHHIlBl, 00JIACTH) NPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHMMAaTh BCeoOUIMIl XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMSI, UCIOJb3Ys
OCHOBHBIE TIIOJIO)KCHMSI W 3aKOHBI DJIEKTPOAMHAMUKM U CIELUAIBHONM TEOpHUH
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIepa, cuia
JlopeHua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHAYKIUU B JJIEMEHTE JJIEKTPUYECKOW LENU CO CKOPOCTbIO M3MEHEHUS CHIIBI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);
aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHl U SABJICHUS, UCHIOb3Ys MOJ0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHAa a1 HoTOddeKTa, MepBbld U BTOPOH
MoCTynaTel bopa, MpUHIMI COOTHOIICHHs HeompeneneHnocTei I 'eizendepra, 3aKOHBI
COXpAHEHHUs 3apsJJ0BOTO U MAaCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIMAX, 3aKOH
paMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, MOTEHUUAl  3JIEKTPOCTATHYECKOro  MOJsA,  PAa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAS CHJIA CAMOUHIYKIIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxeHue, (hoTodnekrpuueckuii ad ekt (hororddekr), anbda-
u Oera-pacmaabl  sijaep, ramMma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI Jla3epa;

ONpENENATh HAIlPaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHiia;

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

MPUMEHATh OCHOBOIIOJIATAOIINE ACTPOHOMHYECKHUE IMOHATUSA, TEOPUU U 3aKOHBI AJIs
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMax, B MEXKTaJaKTUYCCKOW CpeJle; JBMKEHHS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3WYECKHMX BEIMYMH B BHAE TIpadUKOB C Y4ETOM
a0COJIIOTHBIX ~ TOTPEIIHOCTEH M3MEpEeHWM, JeJaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OIICHHBAaTh aOCONIOTHBIE W OTHOCHUTEIbHBIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATYyCE MPEAIOKEHHOM TUTIOTE3HbI;
ONUCHIBATh METO/IbI NIOJIYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofath mpaBuia 0e30macHOro TpyJda MpU MPOBEIEHUU HCCIETOBAHHMA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeI0BATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJb30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB U J1abOPaTOPHOTO
000pyI0BaHNS;

pemaTth pacu€THhIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHON (DU3HUYECKOM
MOJIeTIbIO: HAa OCHOBAaHWUM AaHaNIM3a YCIOBHS BHIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUW TPHU HCIOIH30BAHUM MATEeMAaTHYECKUX METOJ/IOB
pemieHusl 3ajad, MPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

peniaTh KaueCTBEHHBIC 3a]1a4M, TPEOyIoe MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3/iesioB
Kypca (DM3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JJIs1 OOBACHEHUSI OCHOBHBIX IPUHLIUIIOB PabOThHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIETO MHpPA, B pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  INPOU3BOACTBEHHON
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULIUN
3KOJIOTUYECKON 0e301acHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
IPUPOJIONOIb30BAaHUH, a TAaKXKE Pa3yMHOM HCIOJIb30BaHUU AOCTH)KEHUH HAyKM U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

OPUMEHSTH pa3IMYHbIe CIIOCO0BI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMALIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalMM, NOJYyYEHHOW U3 pPa3INYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HaHWM, TaK MU HAa OCHOBE aHaln3a
UCTOYHUKA UH(POpMALUY;

MpOSIBJIATh OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEI0BATEIBCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHHWEM DA3JIMYHBIX COLUAIBHBIX POJEH, IIaHUPOBAThH
paboTy TIpymmbl, palMOHAIbHO PACHPENESATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymed mnpodecCHOHaNbHOM — JesITeIbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThbI
pecypchl
Pazgen 1. HAYUHBII METO/I IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPHH 15 1
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1
33 ArperaTHble cocTosiHUS BenlecTBa. dDazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE 10JIE 24 1




4.2 IToCTOSHHBIN 3IEKTPUUYECKUI TOK 24
4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Pazgen 5. ®U3UHUECKHA MIPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Htoro no pazneny 16
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
53 MexaHu4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOHN Ayannu3m 15
4.2 ®duznka aToma
4.3 ®du3rKa aTOMHOTO SApa U AIEMEHTAPHBIX




YaCTHI]

Uroro no pazgeny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH

12
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHUKYM
6.1 ‘ ®uznyeckuil NPakTUKYM 16 16
Htoro no pazneny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001eHne
71 MPEIMETHOTO COJIEP KAHUS U OTIBITa 15
' JESTENIbHOCTH, TPHOOPETEHHOTO MPU
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 ®dusmka — pyHAaMeHTalIbHas HayKa O 1
pupoze
5 HayuHblii MeTOI TO3HAHUS U METOBI 1
uccieIoBaHusl (PU3UYECKHUX SIBICHUIN
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3Hanus npupoasl. Habmonenne u 1
HKCIIEPUMEHT B (hU3HKE
4 Crioco6b! u3MepeHHs (PU3NYECKUX BETUUYUH 1
AOCOIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u Mecto
6 ¢u3ukH B OPMUPOBAHUHU COBPEMEHHOMN 1
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
JESATENBHOCTH JIIOJEH
Mexanundeckoe aBmxkeHne. CucreMa
7 orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1
nerxenus. [Ipsimas u oOpaTHas 3agaun
MEXaHUKHU
8 Pannyc-BexkTop MarepuaibHON TOYKH, €r0 1

MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Ciio)keHue nepeMeneHil 1 CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOoaHOE MmajieHue. Y CKopeHue
¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHENHAs
ckopocts. [lepuon u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpIManbHbIe
cuctemsl orcyéTa. [TpuHnmn
OTHOCUTENBHOCTH ["anuies.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytommas cuia. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMEeHeHne 3aKk0HoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuia tpenust. [Ipupona v BuabI cui

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4ETOM CHUJIbI COIPOTUBIIEHUSI CPEIBI

26 Hasnenue. ['ugpocraruueckoe JaBjieHUE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEJIO.

27 [TocTymarensHOE U BpalaTeIbHOE
JIBIKEHUE TBEPJIOTO Telia

28 MOMEHT CUJIBI OTHOCUTEIBLHO OCHU
BpaieHus. [1neqo cubl

29 CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHntponbhas padota mo teme "J{[uHamuka.
Cratuka TBepaoro rena"

32

HNMnynbec MmaTepualbHOW TOYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LleHTp Mace
CHUCTEMBI MaTepUANIbHBIX TOUEK. Teopema o
JBUKCHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tema. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE IBIKEHIE

34

35

MoOMEHT uMITysIbca MaTEPUAIIBHON TOYKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
UMITYJIbCa B LIEHTPAJIBbHBIX MOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaIOM U Ha KOHEUHOM
nepemenieHuu. I'papuueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHUIBI

37

Kunernueckas sneprus. Teopema 06
N3MEHEHNN KUHETHUYECKOU OHEpPIrun
MaTepUaIbHOU TOUKH

38

39

[ToTeHManbHBIE U HETTOTEHIINATIbHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpCTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHLMAJIBHBIX CHJI C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
JKHIKOCTH

41 KoHTposbHas pabota 1o Teme "3akoHbI
COXpaHEHHUs B MeXaHHuKe"
PazButHe npeacraBiaeHuit o nmpupoie

42 ter1oThl. OcHoBHEIE nonoxeHnss MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJBIX Te. XapaKTep IABMKESHUS U
B3aMMO/ICHCTBHS YaCTHIL BEIISCTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI

48 VYpasaenue Menneneesa-Knaneiipona.
Pemienune 3amau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
JlanbToHa

50 N3omporieccrl B U1eaaIbHOM Ta3e C
IMOCTOSTHHBIM KOJIMYECTBOM BEIlIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBuenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOIMHAMHYECKOI CUCTEMBI CO CpPeIHEH
KUHETHYECKON dHEPrueil MoCTynaTeaIbHOro
TEIUIOBOT'O JABMIKEHHS €€ YaCTHIL

55

56

57

58

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbhas pabota o Teme "OCHOBBI
MKT"

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnue v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/1 cucTeMbl Kak CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HYJ'IGBOG Ha4aJl0 TCpPMOJANHAMUKHU.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEINIOBOMY PAaBHOBECHIO

59

Moaens naeansHOTO rasa B
TEpMOJMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knamneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPTruu
BeIpaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO UJCAJILHOIO ra3a.




KBazucrarnueckue u HeCTaTHUCCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel snepruu T/l cuctemsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennorsl. TemroéMKoCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOILIMBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerIonepeaye

[TonsiTre 06 aguabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeH dHepruu T/1
CUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JJTsI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOAHBIX
IIPOLIECCOB

70

[TpyuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH.

KT

71

MaxkcumansHoe 3HaueHue KIT, Iukn




Kapno

72

73

Penrenue 3anau

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIH30BAHUS
TEIJIOBBIX ABUrareieii. TemioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

Pemenue 3amau

75

76

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "Tepmoaunamuka. TemnoBbie
MaIuHbI"

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbie MaluHb!"

77

[TapooOpa3zoBanue u KOHICHCAIIHS.
Hcnapenue u kurieHue. Y aenbHas TemioTa
napooOpazoBaHUs

78

HaCI)IHIeHHI)IG M HCHACBIIICHHBIC I1aphI.
KadgecTtBeHHas 3aBUCHMOCTD INIOTHOCTH U
JaBJICHUS HACBINICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TCMIICPATYPhbI KUIICHUA OT JABJICHUA B
KHUAKOCTHU

79

BnaxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCHUTEIIbHAS BIAXKHOCTD

80

81

Pemenue 3agau

TBépnoe teno. Kpucramimueckue n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTauM3auus. Y genbHas




TeruioTa riasienus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskeHnue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUM YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
saBieHUd. /aBieHune noa NCKpUBIECHHON
MOBEPXHOCTHIO XKUAKOCTH. Dopmyna
Jlannaca

89

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

90

91

92

KontponbHas padota o Teme "ArperaTHsie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

DneKTpu3anus Tei U €€ MposiBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JTIADJIEKTPUKHA U MIOTYTIPOBOHUKH

OneMEHTAPHBIN AIEKTPUUYECKUH 3apsii.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3aumoneiictBue 3apsaaoB. ToueuHbie
3apsiabl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.
96 [TpoOHebIi 3aps. JInHuKM HaNPSHKEHHOCTH
aNeKTpudecKoro nois. OqHopoIHOe

AIIEKTPUIECKOE TT0JIC

[ToTeHIMATBLHOCTD JIEKTPOCTATUYCCKOTO
97 moJyist. Pa3HOCTh IMOTEHIIUAJIOB U

HaIPsDKEHUE

[TorennumanbHas 3HEpTUs 3apsaa B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHYECKOTO
0JIst

100 [TpyHIMI CynepnO3ULIUH DIEKTPUUECKUX

noJieu

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [Tose paBHOMEPHO
3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 HpOBO,Z[HI/IKI/I B DJICKTPOCTATUUCCKOM II0JIC.
Ycaopue PaBHOBCCHUA 3apsa/10B

JIMdIIeKTpUKY ¥ OJTYIPOBOAHUKY B
3EKTPOCTATUYECKOM I10J1€

105




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeAMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amau

11 JIBukeHue 3apsyKEHHON YacTHUIIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3amau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 0
teMe "DnekTpuyeckoe nosue"

114 KonTponbHas pabota mo Teme
"Onextpuueckoe noiue"
Cuia Toka. [TocTosTHHBIN TOK. Y CIIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIIEKTPUIECKOTO TOKA

116 Wcrounuku toka. Hanpsixenue u 9/1C

117 3akoH OMa 11 yyacTKa LEeMH.
DIEKTPUUECKOE COMPOTUBIICHHE
3aBUCHMOCTE COITPOTUBIICHUS OTHOPOJTHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIAIHA
MOTIEPEYHOTO CEUCHUs

119 Y enpHOe COMPOTUBIICHHE BEIIECTBA.
Penrenue 3anau

120 [TocnenoBarenvHoOE, MapaielbHOE,




CMCHIAHHOC COCANHCHUC IMTPOBOAHHUKOB

Pacuér pa3BeTBIEHHBIX DIECKTPUUECKUX

121 . 1
neneii. [Ipasuna Kupxroga

122 Pemenue 3amau 1

123 Pabota anekTprudeckoro Toka. 3aKoH 1
Hxoyns —Jlenna

124 Pemenue 3amay 1
MOIIHOCTb ICKTPUYECKOTO TOKA.

125 TennoBas MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3aqau 1

127 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE 1
HCTOYHHKA TOKa

128 3akon OMa a7ist OJTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 11enn

129 Pemenne 3amau 1

130 MoOIHOCTh UCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konzgencarop B 11enu nocTOSSHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
3IIEKTPUYECKUM TOK"

135 Pemenne 3amaa no teme "IlocTossHHBIN 1
ANEKTPUYECKUI TOK"

136 Pemenne 3agau mo treme "IlocToOSSHHBIN 1

ANEKTPUUECKUN TOK"




137

O0o001IeHre U CHCTeMAaTU3alus 3HAHUN 110
teme "TloCTOSIHHBIN AIEeKTPUUECKUNA TOK"

138

139

140

KonTtponbHast pabora o Teme
"TTocTOSIHHBIN NEKTpUYECKUI TOK"

DJeKTpuUYecKasi MPOBOJUMOCTh Pa3IMYHBIX
BEILIECTB. DJICKTPUUYECKUH TOK B METaslax.
CBepXIpoBOAMMOCTD

DJIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JeKTpoiuTOB. 3akoHbl Dapanes
JUTSL DJICKTPOIIH3a

141

142

143

DneKTpuuecKuil Tok B razax. [lna3zma

DNEKTPUYECKUN TOK B BaKyyMe.
Baxyymubie mprOopbl

SHCKTpI/ILICCKI/II\/'I TOK B IIOJYIIPOBOAHHUKAX

144

145

[TonynpoBoaHKUKOBBIE TPUOOPHI

Pu3n4eCKu IPAKTUKYM I10 TEME
"HM3MepeHue CUIIbl TOKA U HANIPSKEHUS B
L[ENH MOCTOSIHHOTO TOKa IPU MOMOIIU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiaK "3HaAKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus PU3NYECKUX BEIUYUH MIPU
MOMOIIY KOMITBIOTEPHBIX JATYUKOB"

146

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO JIBUKEHUS C
LETbI0 ONPEACIICHUS MTHOBEHHOM
ckopocTh"

147

DuU3nYeCcKui MPAKTUKYM 110 TEME




148

149

150

151

"N3MepeHue yCKOpEeHHUs Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
JIBYDKESHUH 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BpEMEHU ITPU PAaBHOYCKOPEHHOM
nBHKeHun"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nageHus" win "M3ydyeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne NBUKEHUS TeJa 10 OKPY>KHOCTHU
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITN
"UccneqoBanue 3aBUCUMOCTH IepUoa
oOpallieHrs: KOHUYEeCKOT0 MasiTHUKA OT €ro
napamerpos"”

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune paBHOAECHCTBYIOLIEHN CHIIBI
IpHU ABMKEHUH OpycKa Mo HaKJIOHHON
wiockocTn" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HAKJIOHHOH IIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

Pu3nYeCKUui IPAKTUKYM 110 TEME
"HUccmenoBaHue 3aBUCHMOCTH CHUJI
YIPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE U
pe3uHOBOM 00pasiie, oT ux aedpopmanun’
unu "M3ydeHne NBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3




J1érkuii 0J10K"

152

DuU3nYeCcKui MPAKTUKYM 10 TEME
"N3mepenue ko uienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 PHIMeHTa
3aBucumoctd Frp(N)" mnu "Uccnenosanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
IUIOCKOCTH C EPEMEHHBIM KO3 HUILIMEHTOM
TpeHus" win "M3ydeHue ABUKEHUs rpy3a
Ha Bajy ¢ TpeHuem"

153

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuil paBHOBECHUS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALICHUS"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOWYMBOCTHU TBEPAOTO TEJIA, UMEIOIIETO
TJIOIIA/h OTIOPHI"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IIyTh" Miu "M3mMepenune Cuibl
TATHU, CKOPOCTH MOJAEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TAru" win "CpaBHeHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHust
VMITYJIbCA MPU YIPYTOM B3aMMOJICHCTBUU"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

155

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3ydyeHue u30TepMUYECKOTr0 Mpolecca
(pexoMeH1I0BaHO HCIIOIb30BAHHE




g poBoit tabopatopun)" win "U3ydeHue
M30X0pHOTO Mnpouecca" unu "M3yuenue
n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoiecca OCThIBaHUS
BemtectBa" uinu "Mccinenosanue
aauabaTtHoro npouecca” uin "HM3ydenue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
JKugkocren"

dusnueckuil NpaKTUKYM 10 TEMe
"HM3y4eHne 3aKOHOMEPHOCTEN HCIIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TETJIOTHI TIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"N3mepeHne abCOMOTHOM BIaXXHOCTU
BO3/lyXa U OIIEHKa Macchl IapoB B
nomerienun". Msmepenue kodpduureHTta
MOBEPXHOCTHOT'O HATSKEHUS

158

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIETIH, COAEpKaIEH
KoHAeHcarop" uin "Pacnipenenenue
Pa3HOCTU MOTEHIUATIOB (HAMPSKEHUS) IPU
IIOCJIEI0BATEIBHOM COCIUHEHUH




KOHJIEHCAaTOpOB"

159

DuU3nYeCcKui MPAKTUKYM 10 TEME
"UccnegoBanue CMEIaHHOTO COETUHEHUS
pe3uctopoB" unu "M3Mepenue yieapHOro
COIPOTUBIICHUS IPOBOJHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaJIuBaHUus"

160

Pu3n4ecKuil IPAKTUKYM 110 TEME

"Habnronenue anekrponuza’ wim

"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"

uin "UccnegoBanue 3aBUCUMOCTH 1
COTIPOTUBIICHUS TEPMOPE3UCTOPA OT

temrepatypbl” uinu "CHATHE BOJBT-

aMIEPHON XapaKTepUCTUKU Auoaa"

161

PeseprubIil ypok. O60011EHNE U
cUCTeMaTU3alus 3HaHUH 10 TEME 1
"Kunemaruka"

162

163

164

165

Peseprubiit ypok. O60011eHIE U
cHUCTeMaTU3alus 3HAHUH 110 TEME 1
"lunamuka"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTu3anys 3Hagui mo treme "CraTuka 1
TBEpAOro Tena"

PesepBHrlit ypok. O6001ICHHE U
cHUCTeMAaTH3allisl 3HaHUi o TeMe "3aKOHEBI 1
COXpaHEHHUs B MEXaHUKeE"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanus 3HaHui mo Teme "OCHOBBI 1
MOJIEKYJISIPHO-KMHETUUYECKOM Teopun”




166

PesepBHeiit ypok. O600ICHHE U
CHCTEMATHU3AIMS 3HAHUN 10 TEME
"Tepmoaunamuka. TernnoBbie MaluHb!"

167

PesepBHeiit ypok. O600IICHHE U
cUcTeMaTu3alus 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbie nepexoab"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucremMaru3anus 3HAHUH 110 TEME
"DnekTpuueckoe mose"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"ITocTosIHHBIN AMEeKTpUYECKUil TOK"

PesepBHslit ypok. O600111eHNE U

cucTeMaTu3anusa 3HaHui 1mo teme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqeﬂnﬂ zﬁiiOBaTeanue
padoThI padoTshI pecypen
B3aumoseiicTBue MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB ¢ TOKOM. MarHutHoe mouie. 1
I'mnoTesa Amrmepa
Bekrop marautHOM nHAYKUuU. [TpuHinmn
2 CYINEpHO3UINH MarHUTHBIX Moyiel. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT DpcTena
Cuna Amnepa, e€ HanpaBlIeHHE U MOYJIb 1
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Ammepa. 1
DNeKTpOoU3MepUTEIbHbIE TPUOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBr>keHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
8 Pemienue 3anau 1
Pa6ota cuel Jlopenna 1
10 Pemenue 3amau 1
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMarHeTUKu
12 OcHOBHBIE CBOHCTBA (peppOMarHEeTUKOB. 1




[Tpumenenue peppoMarHeTHKOB

13 Pemenue 3amay o reme "MarautHoe moie"”

14 Pemenue 3amay o reme "Maraurtsoe moJe"”

15 SIBICHME IEKTPOMArHUTHOW WHTYKIIHH.
[ToTok BeKTOpa MAarHUTHOW WHIYKIIMH

16 OJ1C uHAYKIMH

17 3aKOH AJIEKTPOMArHUTHOW WHIYKIIHH
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/J1C nHAYKIMH B JBUKYLIUXCS
MIPOBOJTHUKAX

20 Pemenne 3amau

21 [IpaBumno Jlenna

99 NuayktuBHOCTH. KaTyika MHAYKTUBHOCTH
B IIEIIM ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

28 Komnebarenbuast cucrema. CBoOOIHEIE
konebanus. ['apMoHnYecKue KoieOaHus

29 Kuuemarnueckoe U TMHAMHYECKOE




OIKCAaHMUE KOJIeOaTEIbHBIX ,Z[BI/I)KCHI/Iﬁ

DHepreTudeckoe onrMcanue. BoiBos
JTUHAMUYECKOT0 OMUCAHUS TAPMOHUYECKUX

30 KoJIe0aHUH U3 UX YHEPreTHUECKOTO 1
KHHEMAaTHYECKOI0 OIMMCaHUs

31 Ammntyna u dasza konebaHui
[lepron u wacrora konebanuid. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTh4ecKkoro MasTHuka. [lepuon
CBOOOIHBIX KOJIEOAHU TTPYKHHHOTO
MasiTHUKA

33 3aryxaromue Kosuebanus. BolHyX1eHHbIE
kosnebanus. Pe3oHanc

34 ABTOKOIE0aHHUS

35 Pemenue 3amau

36 VYpoxk-koHpepennus "MexaHnueckue
KOoJIeOaHMsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Mexanndeckue kojicoanus"

38 DNEeKTPOMAarHUTHBIE KOJICOaHMUS.
KonebarenpHblit KOHTYD
®opmyna Tomcona. CBsI3b aMIUTATYIBI

39 3apsija KOHJIEHCATOpa ¢ aMIUTHTYION CHITBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE

a1 3aryxawollue 3JIeKTPOMAarHUTHbIE

KosiebaHus1. BeinyxkneHHbIe




SJICKTPOMArdHuTHBIC KoJieOaHus

ITepemennsblit TOK. Pe3auctop u KoHaeHCATOP

42 B I[ENTU TICPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B LIENTU
MIEPEMEHHOT0 TOKa

44 3akon OMa 1J1st 5JIEKTPUUYECKOM 1enu
MIEPEMEHHOTO TOKa
MoIIHOCTh TEPEMEHHOTO TOKA.

45 AMIUTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA Y HATPSDKEHUS

46 Pe3oHaHC B JIEKTPUYECKOM HIETTH

47 Pewenne 3anau
WneansHblif TpancopmaTop.

48 [TpousBocTBO, Eepenaya U NoTpedIeHNE
ANEKTPUYECKON SJHEPTUU
DKOJIOTUYECKUE PUCKU TIPU TPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa ucnons3oBaHus
AIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU

50 Pemenue 3amau

51 Pemenne 3amau

59 O06o01IeHre U cucTeMaTu3alus 3HaHUN 0
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnuyeckne BOJHbI. XapaKTEePUCTUKU
MEXaHHYECKUX BOJTH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

95 3ByK. XapaKkTEpUCTUKH 3ByKa

56 NudpaszByk u yaerpassyk. [llymoBoe




3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl

57

58

Penrenue 3amau

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
OJICKTPOMAardiuTHBIX BOJIH

59

60

61

62

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[ITkana 31eKTpOMAarHUTHBIX BOJIH.
[IprMeHeHue 3JeKTPOMarHuTHHIX BOJIH B
TEXHUKE U OBITY

HpI/IHI_II/IHBI PaauoOCBA3U U TCICBUACHUA.
Paguonokamus. 9J'IeKTp0MaFHI/ITHOG
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ CpCabl

KonTponpHas padora o teme "Konebanus
Y BOJIHBI"

63

64

Caer. 3aKOH MPSIMOJIUHEIHOTO
pacmpocTpaHeHHUs CBETa

Pemienune 3ama4d Ha MPUMCHCHHUC 3dKOHA
HpHMOJ’IHHCﬁHOFO pacipoCTpaHCHUA CBECTa

65

Otpaxenue csera. [1nockoe 3epkaino.
Coepuueckoe 3epkaino

66

[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb MPeIOMIICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpaXeHHUs

67

Pemenne 3a1a4 Ha MPUMEHCHUC 3aKOHOB
OTpaXXCHUSA U IMPEIIOMIICHUA CBETA

68

Xop stydeit B mpusMe. Jlucnepceust cBerTa.




CioxxHbIN cocTaB Oenoro cera. L{pet

JInn3pel. ®OKyCHOE PacCTOSTHUE U

69 ONTHUYECKAs CUJIA JIUH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3aX U X
cucTeMax. YBeJIUYeHHUE JTUH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300paXeHU, OJIy4aeMBbIX C IIOMOILBIO
JIVH3

72 ['na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 [ucnepcus ceerta

76 Wutepdepenuus cBeta

7 KorepenTHble HCTOUHUKH. Y CIOBUSA
Ha0JII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenne unrepdepenium

80 Judpakmus ceeTa

81 JudpakimonHas pemeérka. Y cioBue
HaOJII0/IeHUS TIIaBHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tongpuzanus cera

84 Pemenue 3anau

85 CBETOBBIC SBJIICHHS B IPUPOIE




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

86 teme "OnTtuka" 1

87 KontponbsHas pabora no teme «OnTuka» 1
["'paHuUIIBI MPUMEHUMOCTH KIIACCHYECKON

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U 1
NPUHINN OTHOCUTEIBHOCTH

89 [TocTynartel cnenuanbHOU TEOPUU 1
OTHOCHUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npUIHHHOCTH. OTHOCUTENFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U
COKpaIICHUE JUTHHBI

01 DHeprusi U UMITYIIbC PEISTHBHCTCKON 1
YaCTHUIIBI

92 CBsI3b MacChl C 3HEPTHEN U UMITYJILCOM 1
PENATUBUCTCKOM YacTUIbl. DHEPIrUs MOKOs

93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE 1

94 3akoH cMerieHus: Buna 1

95 I'nnoresa M. IInanka o kBanTax. @OTOHBI 1

96 DHeprusi ¥ UMITYIIbC POTOHA 1

97 ®otoadppext. Onpitel A. I'. CTonerosa. 1
3akoHsb!I poTodPdexTa

08 VYpaBHenue DifHmTelHa 11 GoTodPdexTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue cBera. OnbiTel [1. H. JIeObenena 1

100 BoiHOBBIE CBOIICTBA YaCTHIL 1




Bounsl ne bpoia. /InuHa BoJIHBI e

101 Bpoiins u pazmepsl 007aCTH JTOKAIM3AITUN
JBUKYIICHCS YaCTHUIIbI

102 KopnyckynsipHO-BOJIHOBOH Ayannu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOOTHOILIEHHS HEOMPpeaeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemrenne pacy€THBIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopnyckyJIsipHO-BOJIHOBOI
nyanuzm"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas monens aroma Pesepdopaa

109 IToctynarer bopa

110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToMa BOJ0Opoa

11 CHoHTaHHOE ¥ BBIHYKJIEHHOE U3ITydeHUE
cBeTa

112 Jlazep
Hyxnonnas moxaens snpa [ eiizenOepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
H3oTonel. PagnoakTuBHOCTH
3aKoH panroakTUBHOTO pacmnana. CBorcTBa

114 MOHU3HUPYIOIIETO U3NTydeHus. Biausaue

PAAOAKTUBHOCTHU Ha XUBBIC OPraHU3MBbI.




Jo3umerpus

115

DHeprus cBA3U HYKJIOHOB B siape. S nepHbie
cuibl. Jleext macchl saapa. SnepHbie
peakiun. SnepHbie peakTopsl. [IpoGieMsr
YIPABIAEMOr0 TEPMOAIEPHOIO CUHTESA.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

116

MeTo/1bl perucTpanuy U UCCIIEI0BAHUS
3JIEMEHTApHbIX yacTull. OyHaMEHTAJIbHbIE
B3aUMOJICUCTBUSA. bapnoHbI, ME30HBI U
nentoHsl. [Ipencrasienne o CtanaapTHON
Mozenu. KBapk-rirooHHas Moziesb alpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Matepus U TEMHas
sHeprus. EnuHcTBO (hri3nueckoil KapTUHbI
MHupa

118

119

120

Oranbl pa3BUTHS ACTPOHOMHUU. 3HAUCHHE
aCTPOHOMUH

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BsICHEHUS PUPOJIBI KOCMUYECKIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HUCCIEeT0BaHUN

COBpCMeHHHC OIITHUYCCKUEC TCIICCKOIIDI,
pPaaruoOTCICCKOIIbI, BHCaTMOC(I)epHaSI
ACTPOHOMMUA

121

Bun 38é31H0T0 HEOa. Co3BE3 MU, APKHE
3BE3/1bI, NIAHETHI, UX BUIMMOE JIBHKECHHE

122

Conueunas cuctema. Conaue. Congeunas




aKTUBHOCTB. MicTounuk sneprun CosHIa U
3BE3

123

124

125

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Junarpamma "cnekTpajbHbIN Ki1ace —
CBETUMOCTB"

3B€3I[BI TJIaBHOM IIOCICa0BAaTCIBbHOCTHU

Bnytpennee crpoenue 38€31. COBpeMEHHbBIE
MPEJCTABIICHUS O TPOUCXOXKICHUHN U
sposronun CoJiHIIa ¥ 3BE3]1. DTallbl JKU3HHU
3BE3]

126

Mineunsiii [Iyte — Hama ['amaktuka. Tunel
rajakTuk. YEpHbIE ABIPHI B A1pax rajJakTUK

127

128

129

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6mna. Teopus bonbiioro B3peiBa.
PennkToBoe n3iyueHue

MacmtaOHas cTpykTypa Beenennoit.
MeraranakTuka

Hepeménnsie nmpobieMbl acCTpOHOMUU

130

Pu3nYecKuil TPAKTUKYM 110 TEME
"NccnenoBanue MarHUTHOTO MOJIS
MOCTOSIHHBIX MAarHUTOB" HJIH
"NccnenoBanue CBOMCTB
deppomarnetnkos" unm "MccnenoBanue
JENCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"U3mepenne cuibsl Amniepa" win "M3yyenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"




nin "OnpeeneHre MarHUTHONW UHIYKITUU
Ha OCHOBE U3MEpPEHUs CUIIbI AMriepa"

132

Pu3n4eCKui IPAKTUKYM 110 TEME
"UccnenoBaHue SABICHUS
JIEKTPOMAarHUTHOW MHAYKIMU" WIIN
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO 1oA"

133

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CaMOMHIYKIIUN"
i "COopka MOJIENH 3JEKTPOMArHUTHOTO
reHeparopa"

134

135

136

137

138

Ou3nuecKuil MPaKTHKYM 110 TEMe
"N3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

Du3nUeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasiTHUKE"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEUHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOP" WUIn
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIA [TIEPEMEHHOT0 TOKa"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

DuU3nYeCcKui MPAKTUKYM 110 TEME
"M3mepeHue nokasaresns npeaoMiIeHUs
crexna" wnn "[lomyuenue n3oopaxeHus B




CUCTEME U3 IJIOCKOTO 3€pKajla U JIUH3bI"

139

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BELECTBa (Ha IpUMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSHUS paCCENBAIOIINX
uH3"

140

141

142

143

144

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHINH
U noJjsipusanuu ceera'

Ou3nyeckuil MPakTUKyM O TeMe
"OnpeneneHne UMIyabCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue noctosHHoy 1nanka Ha
OCHOBe uccienoBanus Gporoadpdexra” nim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMO/ OT HaNpsKEeHUs "

Du3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJAOPOJA U U3MEPEHUE
noctostHHOM Punbepra”

Du3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (oHA ¢
WCITOJIb30BaHUEM JTO3UMeETpa' Uin
"N3yueHune moromenus 6eTa-4yacTuil
ATIOMHUHHEM"




145

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HabGnromeuus 38€34H010 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMIThIOTEPHBIX TTPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOYKEHHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3ausi CeBEepHOro MoMyImapus U sipkue
3BE3151" uian "HaOmaro1eHus B TEJIECKOI
JIyHBI, JTAHET, TYMaHHOCTEH U 3BE3THBIX
CKoIIeHUi"

146

O0001IeHNEe U CHCTEMATH3aLHs 3HAHUI.
Ponb pusuku u actpoHOMUY B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITEIIbHOCTH YCIOBEKA

147

148

O0001eHne U cUCTEMAaTU3AINS 3HAHUI.
Ponb u MecTo pu3MKHM M aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O0001IecHNE B CHCTEMATH3aIIM 3HAHUM.
Ponpb pusndeckoit Teopun B popMUPOBAHUU
MpeJICTaBICHUH 0 PU3NYECKON KapTHHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
001IeM psTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

149

150

O00011eHUE U CUCTEMATU3ALUS 3HAHUI 110
Tteme "Kunemaruka"
O0001eHrE U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110




teme "Jlunamuka"

152

153

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
teme "Cratuka TBEpAOro tena'

O0001eHre U cucTeEMaTU3ALMS 3HAHUHN 110
TeMme "3aKOHBI COXPAaHEHUS! B MEXaHUKE"

154

O060011eHne U CUCTeMAaTH3aIMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

155

156

157

O00011IeHME ¥ CUCTEMATU3AaIMs 3HAHUH 110
teme "Tepmoaunamuka. TemmoBbie
MAaInuHe!"

O000111eHrEe U cCUCTEMATU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoas"

O00011IeHNE U CUCTEMATU3AIHS 3HAHUIN 110
TeMme "DnekTpudeckoe nosue"

158

159

160

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "[1oCTOSHHBIN 21eKTpUuuecKuid ToK"

O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
teMe "TOKHM B pa3ian4HbIX cpeaax”

O0001eHHE U CUCTEMATU3ALMS 3HAHUM 110
Teme "MaruutHoe noJe"

161

Peseprubrit ypok. O6001eHIE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"OnexkTpoMarHuTHas MHIyKIus"

162

PesepBHriit ypok. O6001ICHHE U
CUCTEMATHU3ALIMS 3HAHUH 110 TEME
"Mexanndeckue Koinedanusg"




163

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"DIeKTpOMarHuTHbIE KosieOanus"

164

PesepBHeiit ypok. O600ICHHE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"MexaHn4YeCcKue 1 3JIEKTPOMarHUTHbIE
BOJIHBI"

165

166

167

PesepBHeIit ypok. O000IICHHE 1
cucreMaru3amnys 3Hanui mo reme "Onruka"

PesepBusiit ypok. O60011eHNE U
cucTeMarusanus 3HaHui 1o Teme "OCHOBEI
cTo"

PesepBuslit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

Peseprubiit ypok. O60011eHUE U
cucTeMaru3alis 3Hanuii mo teMe "dusuka
aToma"

169

170

Peseprubiit ypok. O60011eHIE U
cucreMaTtu3aus 3HaHui mo teme "dusnka
ATOMHOTO SPa U AJIEMEHTAPHBIX YACTHIL"

PesepBHriit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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