MHHHUCTEPCTBO IMPOCBEIIEHUA POCCUIACKOM ®EJEPAIIIN
MunncrepcTBo 00pa3oBanus U Hayku Hukeropoackoi obd1actu
MyHununajabHoe o0pazoBanue Bosiogapckuii MyHHIIMNIAJIbHBIA OKPYT
Huxeropoackoii od61actu

MAOY CII Ne8

[Tpunoxxenue Ne 1/12

k OOII COO, yTBepxka€HHOM
npukazom no MAOY CIII Ne 8
ot 30.08.2023 r. Ne194

MopnucaHo unMdpoBo NOANUCHIO:

BaCI/U'I be Ba Bacunbesa VipuHa BnagncnasosHa

DN: cn=Bacunbesa VpnHa

BnagucnaBoBHa, 0=MAQY CLLl N¢
I/l pV'Ha 8, ou=[lnupektop,

email=s8_vld@mail.52gov.ru,

BnagncnaBoBHa cru

[ara: 2023.09.12 11:04:32 +03'00'

PABOYAS ITPOrPAMMA
(ID 1886782)

y4ueOHOro npeamera « Pusuka» (yriay01éHHbII YPOBEHb)

st ooydaromuxcs 10 — 11 xkmaccon

c.n. HoBocMoanHckuid, 2023



COJEP)KXAHUE OBYYEHUA

10 KVIACC

Pa3nen 1. Hayunblii MeTO MO3HAHUS NPUPOABI.

®dusnka — GpyHAaMEHTaIbHAs Hayka O mpupojae. HaydHbplii MeTON TO3HAHUS U METOJIbI
UCCIIeTOBaHMS (PU3NICCKUX SBIICHUH.

DKCIepuMEHT U TEOpHs B Mpoliecce Mo3HaHus npuposl. HabmioneHrne u 3KkcnepuMeHT B
dusuke.

Cnioco06s1 u3MepeHust (pU3NYECKUX BEWYUH (aHAJIOTOBBIC M ITU(POBBIC N3MEPUTEITHLHBIC
puOOPbI, KOMITBIOTEPHBIC JATYUKOBBIE CHCTEMBI).

[TorpentnocT n3MepeHnit GU3NIECKUX BETUIHH (a0COIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (HU3NYECKHUX SIBICHUI U MpOIeccoB (MaTepHalibHasi TOUKa, a0COIIOTHO
TBEPJI0E TEII0, UACATbHAS KUAKOCTh, UACATbHBIN Ia3, TOYCUHbIN 3apsn). [ unmore3a. dusnyeckuii
3aKOH, TPAHUIIBI €0 MPUMEHUMOCTH. Duznueckas Teopusi.

Pons u mecto ¢usmku B (GOpMHPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomovl, HpaKkmukym (¢ UCHOTb308AHUEM
Uuppoeozo u anano206020 ooopyoosanusn yenmpa « Touka pocmay)

W3mepenue cunbl TOKa M HAMpsDKEHUS B IEMH IMOCTOSHHOTO TOKa MpU IOMOIIH
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKoMCTBO ¢ 1UppoBoi 1aboparopueit mo ¢usuke. [Ipumepsr u3mepeHuss GU3NIECKUX
BEJIMYMH TIPU MTOMOIIY KOMITBIOTEPHBIX JATUYUKOB.

Pa3gen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBHKeHHE. OTHOCHTEIBHOCTh MEXAaHWYECKOro ABMkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a7a4n MEXaHUKH.

Pamuyc-BekTop MarepuallbHOM TOYKH, €r0 MPOCKIMM Ha OCH CHUCTEMBl KOOpJUHAT.
TpaekTopus.

[lepemenienue, CKOpOCTh (CpPEmHSIE CKOPOCTh, MTHOBEHHAss CKOPOCTh) M YCKOPCHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEeMbl KoopAuHAT. Cllo)KeHUE MepeMeleHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M  pPAaBHOYCKOPEHHOE MPSIMOJMHEHHOE JIBM)KEHHE. 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U TIyTH MAaTePUATHHON TOYKU OT BPEMEHH U UX TpaduKu.

CBoOoaHoe mageHne. YCKOpEeHHe CBOOOJHOTrO MajeHus. JIBrmkeHue Tena, OpOoIeHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHS MaTePUAILHON TOYKH
OT BPEMEHH U UX IpauKH.

KpuBonuneiinoe neuxeHue. J[BUkeHHE MaTepUaIbHON TOUKH 110 OKPYKHOCTH. YTJIOBas
W JIMHEWHast cKopocTh. [lepron m wactora obpamieHus. LleHTpocTpemMuTenbHOe (HOPMaIBHOE),
KacaTeJbHOE (TaHTCHIIMATLHOE) U TIOJTHOE YCKOPEHUE MATEPUATBHON TOUKH.

TexHuueckre ycTpOWCTBa W TEXHOJIOTMYECKHWE MPOLECCHl: CIUIOMETP, JBUKEHHE
CHApSJIOB, LIETIHEIC, IeCTepEHYATHIC U PEMEHHBIE TIepeIadn, CKOPOCTHBIE TU(THI.
Hemoncmpayuu (¢ ucnonv3osanuem uu@poeozo u anano208020 000pyoosanus yenmpa
«Touka pocmay)

Monenb cucteMbl 0TCUETa, MILTIOCTPALM KHHEMAaTUYECKUX XapaKTEPUCTHUK JABHKEHUS.

CriocoOsI uccie1oBaHus IBHKCHUH.

Wnmroctpanus npeaenbHoro nepexoja 1 u3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABMKEHHI C UCTIOTH30BAHUEM MEXAHU3MOB.

[Tagenuie Ten B BO3yXe U B Pa3pe:KEHHOM MTPOCTPAHCTRE.

Habmoienue ABMKeHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.



HanpaBiienue ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHuE NyTeH, TPAEKTOPUNA, CKOPOCTEN IBUIKEHUS OJHOTO M TOTO XE TeNla B Pa3HbIX
CHUCTEMax OTCUETA.

Yuenuueckuit 3xkcnepumenm, nadopamopnsvie padomovi, npaKkmuxym (C UCHOTb306AHUEM
uughposozo u ananozosozo ooopyoosanusn yenmpa « Touxka pocmay)

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIBIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHus TMpU OPSIMOJIMHEMHOM pPaBHOYCKOPEHHOM JBUKEHUU 10
HaKJIOHHOM IJIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUYKEHHH.

W3mepenue ycKOpeHUS CBOOOJHOTO TMajaeHUS (PEKOMEHIOBAHO HCIOJIb30BaHUE
ndpoBoii 1abopaTopun).

W3yuenue nBuxeHHs Teia, OpPOIIEHHOI0 TOPH30HTANIBHO. [IpoBepKa rumoTess! 0 mpsMon
IPONOPLUUOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTHIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3ydyeHne qBUKEHMS TEJA 110 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TepHofa OOpalieHHs: KOHUYECKOTO MasTHHKa OT €ro
apaMeTpoB.

Tema 2. lunamuxa.

IlepBbit  3akoH  Hserorona. MuHepuumanbHble — cucteMbl  orcuéra.  IIpuHimun
otHocuTenbHoCTH ["anunes. HennepuuansHbie cucteMbl OTCUETaA (OmpeesieHue, IpUuMepbl).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cui.

Bropoii 3akon HetoTOHA 119 MaTepuaibHOM TOUKH.

Tpernii 3akoH HbIO0TOHA [U1s1 MATEpUAIIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. DKBUBAJICHTHOCTh T'PABUTALIMOHHON M MHEPTHOW MACCHI.

Cuna TspKecTH. 3aBHCUMOCTh YCKOPEHHUS CBOOOIHOTO TMAaJeHHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBM)KeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXyIIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHMs] CKOJIBXKEHHUS U CHUJIA TPEHUS IOKOSL.
Koaddunument tpenuns. Cuna conpoTUBIEHUS TPU ABMKEHUM Tela B KUAKOCTU WM rasze, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHMSL.

Hasnenue. 'mapocrarnueckoe gasinenue. Cuiia Apxumena.

TexHnuyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCHI: IMOAIIMIHUKU, BUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu (c ucnonv3oeanuem yuPpoeozo u anan0208020 000pyO06aAHUA UEHMPA
«Touka pocmay)

HaGmtoienne ABYKEHUS TNl B MHEPIHUATBHBIX M HEMHEPIHAIBLHBIX CUCTEMaX OTCYETA.

[IpuHIUIT OTHOCUTEBHOCTH.

Kauenne nByX UMIMHIPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJECHCTBYIOLIEH NPUIOKEHHBIX K TEIy CHJ C MPOU3BEICHUEM MAaccChl
TeJa Ha €r0 YCKOPEHHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOLUX B PE3YJIbTAaTE B3aUMOAECHCTBUS TENl.

N3Mepenne mace 1o B3auMoIEMCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MTaJICHUN.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHME CUII TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit 3xkcnepumenm, nadopamopnsvie padomovi, npakmuxym (¢ UCHOIb306AHUEM
uughposozo u ananozoeozo ooopyoosanusn yenmpa « Touxka pocmay)

H3mepenune paBHOJACHCTBYIOIIEH CHUJI IPH IBUKEHUU OpPYCKa 110 HAKIIOHHOM MJIO0CKOCTH.



[TpoBepka THMOTE3Bl O HE3aBUCHMOCTH BPEMEHHU JBWKCHHMS OpycKa IO HaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

N3yueHue NIBUKEHMS CHCTEMBI TEJl, CBS3aHHBIX HUTBIO, IIEPEKUHYTOM dYepe3 JETKU
0JI0K.

N3mepenue koaduiimeHTa TpeHus Mo BEIMUUHE YIIIOBOTO KOd((HUIIMEeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanne nBHXKEHHS Opycka IO HAKJIOHHOM IUIOCKOCTH C TE€PEeMEHHBIM
KO3 PUIIMEeHTOM TpEHUS.

N3ydeHne nBuKEHMsI Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpaliaTenbHOe ABHKEHHE TBEPIOTO Tea.
MOMEHT CcuIbl OTHOCUTENBHO OcU BpamieHus. [lmedo cumnpl. CriokeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECUsI TBEPAOTO TeEa.

YcToliunBoe, HeyCcToUNBOE, Oe3pa3TuIHOe paBHOBECHE.

TexHuueckue ycTpoNCTBa W TEXHOJIOTMYECKHE MPOIECCHl: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peméryaTbie KOHCTPYKIIUH.

Hemoncmpayuu (c ucnonv3osanuem uu@poeozo u anano208020 000py0o0saHus uenmpa
«Touka pocmay)

VYcnoBus paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuii sxcnepumenm, nadoopamopnwvie pabomovi, npakmukym (¢ UCHOIb308AHUEM
Uuppoeozo u ananoz06020 ooopyoosanusn yenmpa « Touka pocmay)

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJl YIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOrO TEJIA, UMEIOIIETO IUIONIA/lb OMOPBI.

Tema 4. 3akonvl COXpanHeHUusn ¢ MEXAHUKe.

NMnynsc MarepuaabHON TOYKHM, CHCTEMBI MaT€pUalbHBIX TOYEK. LIeHTp macc cuctemMbl
MaTepuaibHbIX TOYEeK. TeopeMa o JBMKEHUH LIEHTpa Macc.

NMiynbc cuiibl 1 M13BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

MomeHT uMIynbca MaTepuaibHOM TOo4kd. IIpencraBieHue O COXpaHEHUM MOMEHTA
MMITYJIbCA B [IEHTPAJIBHBIX MOJISX.

Pabora cuibl Ha MajJoOM M Ha KOHEYHOM mepemerieHuu. ['papudeckoe mpeacraBieHue
paboTHI CHITHI.

MOIHOCTD CHJIBL.

Kunetnueckast sHeprusi MmaTepuaibHOW TOYKH. Teopema 00 M3MEHEHWHM KUHETHYECKOM
SHEPrUU MAaTEPUAILHON TOUKHU.

[loTrenumanpHple 1 HENOTEHIMANbHBIE cUibl. [loTeHnManbHas 3Heprus. [loTeHnmanbHas
SHEPTus ynpyro neGopMHpPOBaHHOW NpyKuHBL. [loTeHIManbHas 3HEPrUsl Tela B OJAHOPOIHOM
rpaBUTAMOHHOM TTosie. [loTeHnanbHas SHeprust Teiaa B TPaBUTALMOHHOM IOJIE OJHOPOIHOTO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckast CKopocTb. TpeThsi KOCMUYeCKasi CKOPOCTb.

Cas13b pabOThl HEMOTEHUUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW 3HEPTrUu CHUCTEMBI
TeN. 3aKOH COXPAaHEHMSI MEXaHUYECKON YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymnu s uacaNbHOM KUAKOCTA KakK CJIEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKOW SHEPTUH.



TexHuueckue yCTpOMCTBAa M TEXHOJOTMYECKUE MPOLIECCHI: JBHKEHUE PAKET, BOIAOMET,
KONEp, NPpYKUHHBIN MUCTOJET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Jemoncmpayuu(c ucnonvioeanuem uuppoeoco u amanoz06020 000pyO00BaAHUA UEHMPA
«Touka pocmay)

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

N3MepeHnne MOIIHOCTH CHUJIBI.

W3meHneHue sHepruM Teja Mpu COBEPIICHUN PaOOTHI.

B3anMHble npeBpallleHUs] KHHETUYECKONM U IOTEHUUAIBLHON 3HEPruil NpU IACHUCTBUU Ha
TEJIO0 CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEprHU Y CBOOOTHOM TaJICHHH.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvl, RPAKMUKYM(C UCHOIb308AHUEM
uuppoeozo u ananoz06020 ooopyoosanusn yenmpa « Touka pocmay)

N3mepenne nmnyinbca Teaa 1o TOpMO3HOMY ITYTH.

W3mepeHune CUITbI TATH, CKOPOCTH MOJIEITH IEKTPOMOOUIISI U MOIITHOCTH CUJIBI TSITH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEa C UMITYJIbCOM CHUJIBL.

UccnepoBanue coxpaHeHUs: UMITYJbCa MPU YIPYTOM B3aUMOJIEHCTBUH.

N3MepeHnrie KHHETUYECKOUM SHEPTUH TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHUE H3MEHEHHS MOTEHITNAILHON SHEPTUHU TIPYKUHBI C pabOTOM CHUIIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMXKCHUU TeJla IO HAaKJIIOHHOW IJIOCKOCTH.
Pa3nea 3. MoJsekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcCHOBHbBIE TOJNIOKEHUST MoOJIEKyIsipHO-KuHeTHueckoil Tteopun (MKT), ux omnbIiTHOE
obocHnoBanue. Juddysusa. bpoyHoBckoe nBmkeHHe. XapakTep IBMIKEHUS M B3aUMOJCHCTBUS
YacTHIl BeliecTBa. MoJeNii CTPOCHHSI Ta30B, KUAKOCTEH U TBEPIBIX TET U OOBSICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE OJTHUX Mojenei. Macca u pasmepbl Mosiekyn (aromoB). KommdecTBo
BemectBa. [locTtostHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crnocodObl e€ m3mepenus. Illkama Temmeparyp
Ilenbcus.

Mopenp wHIeanpbHOTO Ta3a B  MOJIEKYJISIPHO-KMHETHMYECKOW TEOPHM: YaCTHULBI TIas3a
JBUKYTCS XaOTUYECKH U HE B3aUMOAEUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHHe MenaeneeBa—Kmaneiipona. AOcomoTHas Temmeparypa
(mkama Ttemnepatyp KenbsBuna). 3akon Jlanmerona. M3ompomeccsl B ueaqbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I 'padudeckoe npeacTaBieHue U30MPOIIECCOB: N30TEPMA,
u30x0pa, n3obapa.

CBsA3p MEXIYy JaBJICHHUEM U CPEIHEHM KHUHETUYECKOW HHEpPrHedl MOCTyHaTeIbHOIrO
TEIJIOBOTO JIBMJKEHHSI MOJIEKYJI HJACAIbHOrO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH UIeaTIbHOTO ra3a).

CBs3b  aOCOJIIOTHOWM  TeMIlepaTypbl TEPMOAMHAMUYECKOH CHCTEMBI CO CpeaHei
KMHETUYECKOM HEprueil MOoCTyNnaTeNbHOr0 TEMIOBOTO JBUKEHNS €€ YaCTHL.

TexHuueckne yCTpOHCTBA W TEXHOJOTMYECKHE MPOIECCHL: TEpMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPHUAJIOB.

Jemoncmpayuu(c ucnonvioeanuem uuPpoeoco u amanez06020 000pyO00BAHUA UEHMPA
«Touka pocmay)

Mopenu 1BUKEHHUS YaCTHUIl BEILIECTBA.

Monenb OpOyHOBCKOTO JTBUKEHHUS.

Buneoponuk ¢ 3anuchio peaqbHOr0 OPOYHOBCKOTO JIBUKCHUS.

HMuddy3us xuaKocTei.

Mopnens onsbira IlITepHa.

[Iputskenrne MoOJEKy.

Mogenu KpUCTaNIMYECKUX PELIETOK.



Habmntonenue u nccieoBaHue U30MpOIECcCOB.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvl, RPAKMUKYM(C UCHOIb308AHUEM
Uuppoeozo u ananoz06020 0oopyoosanusn yenmpa « Touka pocma)

HccnenoBanne mnpoiiecca yCTaHOBJIEHMSI TEIJIOBOIO DPABHOBECHS IMPH TEIJIOOOMEHE
MEXy ropsiuei ¥ XOJIO0IHOU BOJOM.

N3ydyenne wu3oTepMHUECKOTO Mpolecca (PeKOMEHIOBAHO HCHOJIb30BaHUE LHU(PPOBOIA
n1abopatopun).

N3yuenne n30X0pHOro nporecca.

N3yuenne n3obapHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonunamuueckass  (TJ[)  cucrema.  3amaHue  BHEIIHUX — YCJIOBUH IS
TEPMOJAMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHue Iapamerpsl. [lapamerpsr
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUYECHMS BEIUYUH, OMMUCHIBAIOLIUX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hayvaso TEPMOINHAMUKHU. CamonpousBosbHas penakcarus
TEPMOJAMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.
Mopnens uaeanbHOro raza B TEpPMOAMHAMHMKE — CHUCTEMa YpaBHEHUN: YypaBHEHHE

MenpaeneeBa—KnanelipoHa U BbIpaK€HUE [JIs BHYTPEHHEN 3HEpPruu. YCIOBUS INPUMEHHMOCTH
9TOM MOJENM: HU3KAasl KOHLEHTpAlus YacTHIl, BBICOKHME TeMmmIeparypsl. Beipaxkenue s
BHYTPEHHEN 3HEPTUH OJHOATOMHOTI'O M/I€aJIbHOTO ra3a.

KBazucrarnueckue u HeCTaTU4ECKUE POLIECCHI.

OneMeHTapHast paboTa B TepMoaWHaMuKe. Borancinenue pabotsl mo rpaduky mporecca
Ha pV-auarpamme.

Temnonepenaua kak cnoco0 W3MEHEHHMS BHYTPEHHEH HHEPIUU TEPMOIMHAMUYECKON
cucTtembl 06e3 coBepieHus padboTsl. KOHBEKIIUS, TEMIONPOBOIHOCTD, U3TyUEHHE.

KonuuectBo Ttemnotsl. TemnoémkocTs Tena. YiaenbHas W MOJSpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIJIOTa CropaHus TomuiMBa. Pacué€r koimyecTBa
TEIUIOTHI NpH Terutonepenaue. [lonsatue 00 annadatHOM mpoliecce.

[TepBrbrit 3aK0H TepMoaUHAMUKU. BHYyTpeHH: s sHeprus. KomnuecTBo TemiaoTel U padbora
KaK MEpbl U3MEHEHUSI BHYTPEHHEN IHEPTUU TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOIMHAMMKM JUIsl PAaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMbI NMPOXOIUT €IUHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMMKY 111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO MEpeaarTh
TEIJIOTY OT OoJyiee XOJIOAHOrO Tejna K Oosiee Harperomy Oe3 kommencanuu (Kmaysumyc).
Heo6paTuMoCTh NPUPOIHBIX TPOLIECCOB.

[Tpunimner gercTBus TemaoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KI1/1. ukn Kapho.

DKOJIOTMYECKHUE aCIEKThl UCIOIb30BAHNS TEIUIOBBIX ABUTaTeNnel. TemioBoe 3arpsa3HeHne
OKPYKarOILEH CPEIbL.

TexHuyeckne yCTpOHCTBA U TEXHOJIOTMYECKUE MPOLECCHI: XOJOAUIBHUK, KOHAUIIMOHED,
TU3ETbHBIA W KapOIOPAaTOPHBIM JBHUTaTeNld, MapoBas TypOWHA, MONyYeHUE CBEPXHU3KUX
TEMIIEpaTyp, YTWIU3ALMSA «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAHMEM TEIUIOBOIO HAacoca,
YTHIU3AUsS OMOOPTaHUIECKOTO TOTUIMBA I BEIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTHUH.
Hemoncmpayuu(c ucnonvzoeanuem uu@ppoeozo u amano206020 000py00BaAHUA UeHMPA
«Touka pocmay)

W3menenue TemnepaTypsl IpU a1lnadaTHueCcKOM paclIMpEeHUH.

Bo3nymHoe oruuso.

CpaBHEHHE YJIETbHBIX TEIIIOEMKOCTEHN BEILIECTB.

CriocoObl U3MEHEHHs BHYTPEHHEW YHEPTUH.



HccnenoBanmne aquabaTHOTO TpoIecca.

KomnbroTepHbie MOAENH TEMIOBBIX IBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomvl, npakmukym(c UCnOIb306aHUEM
uughposozo u ananozosozo ooopyoosanusn yenmpa « Touxka pocmay)

N3mepenue yaenbHou TeIIOEMKOCTH.

HccnepoBanue nporecca OCThIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOTO TpoIecca.

N3yueHnne B3aMMOCBSA3U SHEPTUHM MEXKMOJIEKYISIPHOTO B3aUMOJECUCTBUS U TEMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpezamnvie cocmoanun geujecmea. Dazosvie nepexoowl.

[TapooOpa3zoBanne u KoHaeHcanus. VcmapeHue W KUIEHHE. YJenbHas TeIioTra
apooOpa3oBaHUSI.

Haceiiennsle ¥ HeHacbllleHHbIE Mapbl. KadecTBeHHas 3aBUCHMOCTh IUJIOTHOCTH U
JaBJICHUsI HACBIIIEHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHUS B KUJKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIAYXKHOCTb.

Teépmoe Tteno. Kpucrammmueckue u amopduble Tena. AHHU3OTPONUS CBOWCTB
kpuctayyios. [1naBnenue u kpucramumsanus. Y aenpHas TerioTa miasienus. CyonuManus.

Hedopmaruu tBEpaoro Tena. Pactsokenue u cxarue. Casur. Moayne HOnra. Ilpenen
yapyrux nedopmaru.

TemnnoBoe pacmupenue XUIKOCTeH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIIipeHue.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOTO PAaCUIMpPEHUs
TeJ (Ha KAYECTBEHHOM YpPOBHE).

[IpeoOpazoBanue 3Hepruu B (ha30BBIX NEPEXOIaX.

VYpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTshKeHHE. KoadduumeHnT noBepxHoCcTHOrO HaTsDKeHU. Kanumisiprele
siBJIeHUA. J[aBJIeHKE 1101 UCKPUBIEHHON NTOBEPXHOCTHIO )kukocTu. Popmyita Jlamnaca.

TexHuyeckne yCTpPOMCTBA W TEXHOJIOTMYECKUE MIPOLECCH: KUAKWE KPUCTAIUIBL,
COBpPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu(c ucnonvzoeanuem uu@poeozo u amano206020 000py00BaAHUA UeHmMPA
«Touka pocmay)

TermnoBoe pacumpeHue.

CBoiicTBa HaCHILEHHBIX MAPOB.

Kunenue. Knunenue npyu nOHMKEHHOM JIaBJICHUH.

N3mepenue cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMnBITHI ¢ MBUIBHBIMHU TINIEHKAMM.

CmauuBaHue.

Kanwumisapueie sBieHus.

Mopaenu HEHLIOTOHOBCKOH JKUJIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

UccnepoBanue HarpeBaHus U TUIABJIICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmanmii.

Habmronenue manbix nedopmanui.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvl, RPAKMUKYM(C UCHOIb308AHUEM
Uuppoeozo u anano206020 ooopyoosanusn yenmpa « Touka pocmay)

N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUSI )KUAKOCTEH.

N3mMepenune yienpHON TEIUIOTHI IIJ1aBJICHUS JIbA.

N3ydeHue cBOMCTB HACHIILICHHBIX MTAPOB.

N3mepenue abCOMOTHOM BIXKHOCTH BO3yXa M OI[EHKA MAcChl TApOB B IOMEIIICHUH.

N3mepenne koadduirieHTa moBepXHOCTHOTO HATSDKCHHMS.

N3mepenue moayns FOHra.



HccnenoBanue 3aBUCUMOCTH JedopMalliid pPe3WHOBOTO 00pas3la OT MPUIIOKEHHOM K
HEMY CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

DOnexTpu3anus TNl U €€ NpOsABICHUSA. JNEKTpUUYeCKul 3apsa. [[Ba Buaa 3JIE€KTpUUECKUX
3apsinoB. [IpOBOIHMKH, IUAJIEKTPUKA W TOJYNPOBOJHUKH. ODJIEMEHTAPHBIN SJICKTPUYECKHUI
3apsd. 3aKOH COXpaHEHUs 3JIEKTPUUECKOIo 3apsja.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Dnektpuueckoe nose. Ero neficTBrue Ha 3IeKTpUUYECKUE 3apsi/ibl.

Hamnpspkéanocts  anektpuyeckoro moiis. [IpoOubril 3apsin. JIuHWMM HanpsokEHHOCTH
AIIEKTpUYECKOro nosist. OQHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIManpHOCTh 3IEKTPOCTATUYECKOrO MOJIsl. Pa3HOCTh MOTEHIMAIOB M HAIPSIKEHUE.
[lorenumanpHas ~ sHepruss  3apsga B DJIEKTPOCTaTUYECKOM  IOJIE. [ToTenunan
3JIEKTPOCTATHYECKOro mojs. CBA3b HANPSHKEHHOCTH MO M PA3HOCTH IMOTEHLHATIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOr0, TaK U HEOJHOPOIHOTO).

[TpuHIMTT Cynepno3uIuy AJIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. [lome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00bhEMy mmapa. Ilosie paBHOMEpPHO 3apsHKCHHONW OCCKOHEYHOW TIIOCKOCTH.
KapTtune! nuHMi HanIpsHKEHHOCTH 3TUX TOJIEW U OKBUIIOTEHIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOIHUKY B IEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECUS 3apsAJI0B.

JIMBNIEeKTpUKH B AJIEKTPOCTAaTUYECKOM Mojie. JludjneKkTpuueckas IPOHHUIIAEMOCTb
BEIIECTBA.

Kongencarop.  DOneKTpo€MKOCTh  KOHJEHcCATopa.  OJIEKTPOEMKOCTb  IIOCKOTO
KOH/JIEHCATOopA.

[TapannenpHoe  coeauHeHME  KOHJeHcaTopoB.  [locienoBarenbHOE — COEOUHEHME
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCATOpPA.

JIBrkeHne 3apsyKeHHON YaCTUIIbI B OJHOPOJAHOM 3JIEKTPUUYECKOM TOJIE.

TexHnuyeckue ycTpoicTBa UM TEXHOJIOTMUECKHUE IIPOLECCHI: AIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3alll1Ta, 3a3eMJICHIE 3JIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu(c ucnonv3oeanuem uu@poeozo u amano206020 000py00BaAHUA UeHmMPA
«Touka pocmay)

Y cTpoicTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsyKEHHBIX IIAPUKOB.

DneKkTpruyecKoe NoJie IBYX 3apsKEHHBIX TUIACTHH.

Monens snekTpocTaTuueckoro reaeparopa (Ban ne I'paada).

[IpoBOIHUKY B 3NEKTPUYECKOM MOJIE.

DneKTpocTaTHYecKas 3aluTa.

Y CTpoicTBO U IEMCTBHE KOHJEHCATOPA MTOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOIIAJU IUIACTHH,
paccTOsIHUSA MEKy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus EeKTPUYECKOT0 OIS 3apsyKEHHOTO KOHAEHCATOPA.

3apsika U pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomvl, npaKkmuxkym(c UCnOIb306aHUEM
uughposozo u ananozosozo ooopyoosanusn yenmpa « Touxka pocmay)

OneHka cuil B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

Habmroienue nmpeBpaiieHus JHEprUH 3apsKEHHOT0 KOHACHCATOpa B SHEPTUI0 U3ITYUCHUS
CBETOJINO/1A.

N3ydenue npoTekaHus TOKa B LEMH, COJIEpKALIEH KOHAEHCATOP.



Pacnipenenenrie pa3HOCTH TOTEHIMATOB (HAMPSOHKEHHS) TIPH  IOCIEAOBATEIHLHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannwlit 3.1eKmpudecKuil mox.

Cuia Toka. [TocTOSIHHBIN TOK.

VYcnoBus CyIIeCTBOBAHUS TOCTOSIHHOTO 3JIEKTPUYECKOro TokKa. VCTOYHWMKM TOKa.
Hanpsoxenne U u 31C é&.

3akon OMa JyIsl ydacTKa Lenu.

DNEKTPUYECKOE  CONPOTHUBJICHHE.  3aBUCUMOCTh  CONPOTUBICHUS  OJHOPOIHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUJIOL[AJM TOINEPEYHOro CEeYeHHUs. YEeNbHOE COMPOTHBIICHUE
BELIECTBA.

[locnenoBarenbHOE, MapajuleIbHOE, CMENIAHHOE COEIUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX 3ekTpuueckux neneil. [Ipasuna Kupxrodga.

Pabota snekTpuueckoro Toka. 3akoH xoyms—Jlenna.

MOoOMHOCTD 3EKTPUYECKOTO TOKA. TernoBasi MOLIHOCTh, BbIAEsiEMast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHBJIEHHWE HCTOYHHUKA TOKa. 3akoH Owma Uil TOJHOM
(3aMKHYTOI) 2JEKTpHUECKOH 1enr. MOIHOCTh HCTOYHUKA TOKa. KopoTKkoe 3aMbIKaHue.

Konzaencarop B 1ienu nocTOsIHHOTO TOKaA.

TexHuueckue yCTpONCTBAa M TEXHOJOTMYECKUE TMPOIECChl: aMIEPMETP, BOJIBTMETP,
peocTart, CUETUHK PIIEKTPUUECKON IHEPTHH.

Jemoncmpayuu(c ucnonv3oeanuem uuPpoeoco u amane206020 000pyO00BAHUA UEHMPA
«Touka pocmay)

N3mepenne cuiibl TOKa U HAIPSHKCHUS.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKa OT HANpsDKEHUS U1 PE3UCTOpa, JIaMIIbI
HaKaJIUBaHUs U CBETOAMO/IA.

3aBUCUMOCTh COMPOTHUBICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IJIOLIAAH
MONEPEUHOr0 CEYEHUsI U MaTepHana.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa OT COMNPOTHBICHUS TIPU IOCTOSSHHOM
HaIpsKECHUU.

[Ipamoe uzmepenue DJ1C. KopoTkoe 3aMbIkaHUE TajJbBaHUYECKOTO 3JIEMEHTA U OIIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coeTMHEHUsT UICTOYHUKOB Toka, DJIC GaTapeid.

UccnepoBanue pa3HOCTH MOTEHIIMATIOB MEXAY MOTOCAMU UCTOYHUKA TOKA OT CHUJIBI TOKA
B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomvl, npakmuxym(c UCnOIb306aHUEM
uughposozo u ananozosozo ooopyoosanusn yenmpa « Touxka pocmay)

HccnenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COPOTHUBRIECHHUS MPOBOIHUKOB.

HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSKEHUS ISl JIAMITbl HAKaJIMBAHMSL.

YBenuueHue npejena u3MepeHus amrnepMerpa (BoIbTMETPA).

N3mepenune 3/1C 1 BHYTpEHHETr0 CONPOTUBIIEHUS] ICTOYHUKA TOKA.

Uccnenoanue 3aBucumoctu OJIC rajabBaHMYECKOrO »JJIEMEHTa OT BpPEMEHU TP
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEXAY MOJIIOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwvix cpeoax.

DrnekTpuueckas IPOBOAUMOCTb PAa3JIMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTh  COINPOTHUBJICHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepXIIpOBOANMOCTb.

DnexTpuueckuil TOk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonuuku. CoOCTBEHHass W TPUMECHAsh MHPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CgoiicTBa p—n-niepexoaa. [TomynpoBoIHUKOBBIE PUOOPHI.

DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAsT TUCCOLMALUA. DIIEKTPOJIN3.
3akonbl Dapajnes s AJIEKTPOIn3a.

OnexTpuueckuid TOK B razax. CaMOCTOSTENBHBII M HECAaMOCTOSITENIBHBIN pasps.
PaznuyHbIe TUIIBI CAMOCTOATENBHOTO pa3pana. Monuus. [lnazma.

TexHnueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHME: Ta30pas3psIHbIE JIaMIIbL,
3JICKTPOHHO-Ty4ueBasi TPyOKa, IMOJYIPOBOJIHUKOBBIC MPUOOPHI: IO, TPAH3UCTOP, (HOTOIUO,
CBETONIMOJ, TallbBaHWKa, padUHUPOBAHWE MEAW, BBIIUIABKA ATIOMUHUS, JJIEKTPOHHAs
MUKPOCKOTIHS.

Jemoncmpayuu(c ucnonvioeanuem uuPpoeoco u amanez06020 000pyO00BAHUA UEHMPA
«Touka pocmay)

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

3akoHbl 35ekTpoauza Papazest.

HckpoBoit pa3psia 1 NpOBOJIUMOCTh BO3AYXa.

CpaBHEeHHE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomwi, npakmuxym(c UCnOIb306aHUEM
uughposozo u ananozosozo ooopyoosanusn yenmpa « Touka pocmay)

HaGmonenue anekrponusa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH AUO/IA.

@uznyeckuii NPAKTHKYM(C UCHOIb306AHUEM WUPPOBO20 U aAHAN0208020 000PYO0BAHUA
uenmpa «Touxka pocmay)

CriocoObl  u3MepeHHs (U3MYECKHX BEJIMYMH C HCIIOJIB30BAaHHEM aHAJOTOBBIX U
U (POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEIIHOCTH  HM3MepeHHi  ¢u3ndyeckux BenuuuH. OIeHKa TpaHHIl
MOTPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHH, HCCIEIOBAaHUN 3aBHCHMOCTEH  (pru3MUecKux
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX T'MIOTe3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKUX
pazzaenax «Y4YeHUYEeCKUI HIKCIIEPUMEHT, JIAOOpAaTOPHBIE paObOTHI, MPAKTUKYM).
MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca pusuku yrinyonéaaoro ypoBHs B 10 kiacce oCymiecTBIsSETCS C yUETOM
COJIEp)KaTENbHBIX MEXIPEAMETHBIX CBA3€Hl C KypcamMH MaTeMaTuKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOIOTHH.

Mescnpeomemmnvle nOHAMUA, CBA3AHHbBIE C U3YUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SIBIICHWE, Hay4yHbId (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
JKCIIEPUMEHT, MOACTUPOBAHUE, MOJIEIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTENbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHue CcUCTeMbl ypaBHeHWH. JluHeitHas ¢GyHKums, mapadoia,
runepooa, ux rpaduku u cBoicTBa. TpuroHomerpudeckue GyHKIMU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: vexannueckoe ABMKEHUE B JKUBOUM mpupoe, AU dy3us, 0cMOC, TEI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXarolled  cpeapl,  yTUIM3anus
OMOOPraHNYECKOro TOIIUBA JJISi BHIPAOOTKH «TETUIOBOM» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KaNWUISIPHBIC SBJICHUS B IPUPOJE, IEKTPUUECKUE SIBJICHUS B )KUBOM IPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJIsIpHasi Macca, OJy4YeHHUE HaHOMAaTEepHalOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEII, KUAKOCTEH U



ra3oB, JKUIKUE KPHUCTAUIBL, DJCKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs
JMCCOLMANNS, TATbBAHNKA, YJICKTPOHHAS MUKPOCKOITHSL.

TI'eozpaghua: BnaxxHocTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHye JBIKCHUH C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET CyXOTro
U OKHJIKOTO TpPEHHs B TEXHUKE, CTAaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIINH), HCTIOJIb30BAHNE 3aKOHOB COXPAHEHHS MEXaHUKHU B TEXHHUKE (THPOCKOII, BOJOMET
U JIpyTue), ABUraTelb BHYTPEHHErO CropaHus, napoBas TypOHHA, OBITOBOW XOJIOAWJIBbHUK,
KOHJUIIMOHEP, TEXHOJOTMHM TMOJYYCHHS COBPEMEHHBIX MAaTepualioB, B TOM 4YHCIE
HaHOMATEepPHaJiOB, W  HAHOTEXHOJOIMH,  DJEKTPOCTATHUECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONIPHOOPOB, Ta30pa3psAHBIC JIAMITBI, TIOJTYITPOBOJHUKOBBIC TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anMozeiicTBre MOCTOSSHHBIX MAarHUTOB M IPOBOJHUKOB € TOKOM. MarHuTHOeE MOJIE.
Bekrop marauTHOM MHAYKUUH. [IpUHIUI Cynepno3uuuy MarHUTHBIX 1oJei. JIMHUU MarHUTHOM
WHIYKIUU.

MarauTtHoe 1oJie TIPOBOJHUKA C TOKOM (MPSMOTO TMPOBOJHHKA, KATYIIKH U KPYrOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBJI€HHE W MOJYJb. JIBH)KEHUE 3apsyKEHHOW YacCTUIBI B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenta.

MarnuTHoe nosue B Benectse. eppoMarHeTUKH, apa- U TMaMarHeTUKH.

TexHuueckue yYCTpPOWCTBA U TEXHOJOTMYECKHE MPOIECChl: MPUMEHEHUE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJABHUraTesb SKoOU, yCKOpUTENIn
AJIEMEHTapHbBIX YaCTHII.

Hemoncmpayuu(c ucnonvzoeanuem uu@poeozo u amanoc06020 000py008aHuUs yeHmpa
«Touka pocmay)

Kaptuna nuHUN HMHAYKOWK MarHUTHOTO TMOJSI TOJIOCOBOIO W MOJKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaprna nvHMI MarHWUTHOM WHAYKIMHM IIOJISL JUIMHHOTO MPSMOIO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaGmroienne ABMKEHUS ITyYKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHuun  gelCTBUST  SIEKTPOM3MEPUTEIBLHOTO  TPHOOpa  MArHUTORJICKTPUYCCKOM
CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvl, RPAKMUKYM(C UCHOIb308AHUEM
Uuppoeozo u ananoc06020 ooopyoosanusn yenmpa « Touka pocma)

HccnenoBanne MarHUTHOTO MOJISL TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanmne cBOKCTB (heppoOMarHeTUKOB.

WccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenre MarHUTHON MHAYKIIMU HA OCHOBE U3MEPEHUs CUJIbl AMITepa.

Tema 5. Inekmpomaznumnan uHOyKyu.

SIBnenue snekTpoMarHUTHOM MHAYKIMH. [loTok BekTopa MarHuTHOW MHAyKiuu. DC
WHIYKIUU. 3aKOH 3JeKTpoMarHUTHOW wHAykuuu Dapanes. BuxpeBoe 3eKTpUUECKOE TOJIE.
Toku dyko.

OJIC MHAYKIIMU B MPOBOJIHUKE, JTBHXKYIIEMCS] B OJJHOPOJIHOM MarHuTHOM IIOJIE.



IIpaBuio JleHna.

NunyktuBHOCTh. Karymka WHIYKTHBHOCTH B LENHM IOCTOSIHHOIO TOKa. SIBieHue
camounaykuu. 3/]C caMOUHTyKIIUH.

DHeprusi MarHUTHOT'O MOJISl KATYLIKHA C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMUYECKHE IIPOLIECCHl: WHAYKIIMOHHAS II€Yb,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH JBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.
Hemoncmpayuu(c ucnonvzoeanuem uu@ppoeozo u amano206020 000py008aHuUs yeHmpa
«Touka pocmay)

Habntoienue siBiaeHus 3J1€KTPOMarHUTHOM UHTYKIUH.

Uccnepoanue 3aBucumoct DJIC HMHIYKUHUHU OT CKOPOCTH H3MEHEHUSI MAarHUTHOTO
MOTOKa.

IIpaBuio JleHna.

[Tamenne MarauTa B aIIOMUHHEBOM (METHOM) TpyoOe.

SIBiIeHNE CAMOMHIYKIIU Y.

Uccnenosanue 3aucumoct IIC caMOMHAYKIIMK OT CKOPOCTHA U3MEHEHHS CHJIBI TOKA B
LENH.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvl, RPAKMUKYM(C UCHOIb308AHUEM
uuppoeozo u ananoz06020 ooopyoosanusn yenmpa « Touka pocma)

HccnenoBanue SBIEHUS 31€KTPOMAarHUTHON MHIYKINU.

Ornpezenenne UHAYKIUA BUXPEBOTO MATHUTHOI'O TIOJISL.

HccnenoBanue sBIE€HNA CAMOMHIYKLIHAH.

COopka Mo/IeTH SJIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gen 5. Kojie0anusi M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

lapmonnueckue  konebanus. KuHemartwdeckoe ¥ JUHAMHYECKOE  OMUCAHHE.
DHEpPreTUYecKoe  ONMHUCaHWe (3aKOH = COXpaHEHUs  MEXaHWYEeCKOW dHepruu). BwiBon
TUHAMHYECKOTO OMHCAHWS TapMOHMYECKHX KOJIGOAHWH W3 WX DHEPreTUYECKOro H
KMHEMAaTH4YECKOTO ONMCAHUS.

Awmrmutyna u ¢aza xonebanuii. CBsI3b aMIUTUTY/IbI KOJICOAHUI HMCXOJHOW BEIUMYUHBI C
aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTH U YCKOPEHHS.

Ilepuon wu dactora konebanmid. Ilepuox  ManbIx  CBOOOIHBIX  KoseOaHUU
MaTeMaTHu4eckoro MasTHuka. [lepuon cBOOOAHBIX KOJIEOAHU MTPYKUHHOTO MasiTHUKA.

[Tonatne o 3aryxalommx KosebaHusAX. BbHyXIeHHbIe KojeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. Biustaue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHuueckue yCTpONMCTBA M TEXHOJOTWYECKHE MPOLIECCHl: METPOHOM, Yachl, Kayeiw,
MYy3bIKaJIbHbIe HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu(c ucnonvioeanuem uuppoeoco u amanoz06020 000pyO00BaAHUA UEHMPA
«Touka pocmay)

3anuch KoaebaTeIbHOTO JBUKCHHUSL.

Habmoienne He3aBUCMMOCTH MepHOJia MaJIbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaromux KojaeOaH!i 1 3aBUCIMOCTH MEpH0/ia CBOOOIHBIX KOeOaHuH
OT COITPOTHUBIICHHUS.

HccnenoBanune konebaHuil rpy3a Ha MacCHBHOM NpYKUHE C IENbI0 (OPMHPOBAHUS
IpeJICTaBICHN 00 naeabHON MOJIENIN TPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHHs SHEPTUU NIPU KOJIeOaHUsIX rpy3a Ha IPYKHUHE.

HccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

HaGmonenue pe3onanca.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvl, RPAKMUKYM(C UCHOIb308AHUEM
Uuppoeozo u ananoz06020 ooopyoosanusn yenmpa « Touka pocma)



N3mepenue nepuoia cCBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB ABUKEHUS TeJla B X0/1€ KoJeOaHUI Ha yIIpyrom MmojBece.

N3yuenue nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBanue sHEPTUH B IPY>KUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaONINX KoJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnsle Ko1e0anusl.

Konebarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B HUACATHHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBs3p aMIUIMTYHABI 3apsiia KOHJEHcAaTopa ¢
aMIUIUTY/IOM CHJIbI TOKA B KOJIE€0ATEIIbHOM KOHTYpE.

3aK0H COXpaHEHHS SHEPTUHU B UCATLHOM KOJIeOaTeTbHOM KOHTYpE.

3aryxamomue JJIeKTpOMarHuTHele KojiebaHus. BbIHYXIEHHBIE 3JIEKTPOMarHUTHBIC
KoJie0aHusl.

[Tepemennblii TOK. MONIHOCTP TEPEMEHHOTO TOKa. AMIUIUTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS MPU Pa3IUIHON (hopMe 3aBUCIMOCTH MIEPEMEHHOTO TOKA OT
BPEMEHU.

CuHyconganbHbli nepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOP U KAaTyIIKa HHIYKTUBHOCTU
B LIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsHKeHUH.

Wneanbubliii Tpancdopmarop. [IponsBoacTBo, nepenavya u noTpeOiIeHne dEeKTPUIECKON
SHEPTHH.

DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOJCTBE AMEKTposHepruu. KynpTypa ucnoiab30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHuueckue YCTpOMCTBA U TEXHOJIIOTMYECKUE IIPOLECCHI: JJIEKTPUUYECKUN 3BOHOK,
TeHEpaTop NEPEMEHHOI0 TOKA, IMHUHU 3JIEKTPOIepeaay.

Jemoncmpayuu(c ucnonvioeanuem uuPpoeoco u amanoz06020 000pyO00BaAHUA UEeHMPA
«Touka pocmay)

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJeOaHUN OT HHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcmorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOMIMX AJICKTPOMArHUTHBIX KOJICOaHUIH.

Mopaenb 37eKTpOMarHuTHOro0 reHepaTopa.

BoinykaeHHbIe CHHYCOHIaTbHbIE KOJIeOaHusl.

Pesucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIEMH MEPEMEHHOTO TOKA.

Pe3onaHc npu mocnenoBaTeapHOM COCAMHEHUN PE3UCTOpA, KATYIIKA WHAYKTUBHOCTH U
KOHJIEHCATOoPA.

VY CTpoiCTBO M IPUHITUTI ACHCTBUS TpaHchopmaTopa.

Mopernb TUHUN 3AEKTpoIepeaaun.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvl, RPAKMUKYM(C UCHOIb308AHUEM
uuppoeozo u ananoz06020 ooopyoosanusn yenmpa « Touka pocma)

Nzyuenune Tpanchopmaropa.

HccnenoBaHue nepeMEHHOIO TOKa YEPE3 MOCIE0BATENBHO COEAMHEHHbBIE KOHIEHCATOD,
KAaTYIIKY U pE3UCTOP.

HaGnronenue 37eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH [IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmMpoMazZHUNHbIE 60JIHbL.

MexaHnnyeckue BOJIHBI, YCJIOBHMS HMX pachpocTpaHeHus. I[lonmepeunble W mpoaoJibHBIE
BosHBL. [lepros, CKOpPOCTh paclpoCTpaHEeHUs U JUIMHA BOJHBL. CBOMCTBA MEXAHUYECKHX BOJIH:
OTpaKeHHUE, IpeJIOMIICHUE, HHTEpPEPEHITUI U TUPPAKITHUI.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIBI.



DNEeKTPOMarHUTHbIE BOJHBI. Y CIOBUSL U3JIYYCHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
OpHEHTALMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEJOMIICHHE, MOJIApU3alus,
uHTephepeHIrs U TudpaKims.

[[Ixana sneKTpoMarHUTHBIX BOJH. [IpUMeHEHHE AIEKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIBI paIUOCBS3U U TeNEBUACHUS. Paguonokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckue ycTpoiicTBa M IPAKTHUECKOE NPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
pamap, paguonpuéMHUK, TeleBH30p, aHTeHHa, Ttenedon, CBY-meub, yibTpa3BykoBas
JIMAarHOCTHKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu(c ucnonvzoeanuem uu@ppoeozo u amano2c06020 000pyo008aHus yeHmpa
«Touka pocmay)

ObpazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJIE€OaHUH.

HabntoneHnue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue narepdepeHimy u audpakiiui MEXaHHYECKUX BOJTH.

AKyCTUYECKUI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGntonenne cBS3M T'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOH M YacTOTOU
Kosie0aHui.

HccnenoBanue CBOWCTB — 3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IIPEJIOMIICHHE,
noysipu3anus, Audpakius, THTepdepeHIIns.

OOHapy:xeHue HH(ppaKpacHOro U yIbTPa(uoIeTOBOrO H3IyUEHHH.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvl, RPAKMUKYM(C UCHOIb308AHUEM
Uuppoeozo u ananoz06020 ooopyoosanusn yenmpa « Touka pocmay)

N3ydenue nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMonuHENHOE pPAcCIpOCTPAHEHUE CBETA B OQHOPOAHOU cpene. Jlyu cBera. TodeuHbli
VCTOYHHK CBETA.

Otpaxxenue cBera. 3aKOHbI OoTpakeHHs cBera. [locTpoeHune H300paKeHUH B IUIOCKOM
3epkaie. Chepuueckue 3epkania.

[Ipenomnenue cBera. 3aKOHBI TpENIOMIICHUS cBeTa. AOCOMIOTHBIA IOKa3aTelsb
npesnoMieHuss. OTHOCUTENBHBIA IOKa3aTenb mnpeaomiieHus. [locTosSHCTBO 4acTOTHI CBeTa W
COOTHOLLIEHHUE JUIMH BOJIH IIPU NEPEXO/I€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 I'PaHHULly pas3zaeina
JIBYX ONTUYECKHUX CPEI.

Xon nyueit B mpusMme. [ucnepens cBera. CiioxkHbIH coctaB 6eoro csera. Liger.

[TonHnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yroa NoJTHOrO BHYTPEHHETO OTPAXKEHUS.

CoOuparoniue W pacceuBaroniye JHH3bI. ToHKas suH3a. DOKYCHOE pAacCTOSHUE U
OTNITHYECKAasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKON cdepuueckoi
JMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOTO IT0KA3aTeNs IPEIOMIICHUS.

dopmyJia TOHKOH JMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox Jy4a, NPOLICAIIErO JUH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ IVIABHOM ONTHYECKOU
ocu. IloctpoeHne M300paKeHU TOYKH M OTpPE3Ka MPSIMOM B COOMPAIOIIMX W PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

OnTtuueckue npubopsel. Pazpenraromnias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.



BonnoBass ontuka. MHrepdepenunss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HAOMO/IEHUsI MaKCUMYMOB M MHUHUMYMOB B HHTEpPPEPEHLUMOHHONW KapTHHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IpriMephI KilacCHdecKuX HHTEPPEPEHIITNOHHBIX CXEM.

Hudpakuus cBeta. JudpakmumonHas pemérka. YclIoBHe HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHUE TMPOIECChl: OYKH, JIyna, MEpHUCKOI,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKH, BOJOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu(c ucnonvzoeanuem uu@ppoeozo u amano206020 000py00BaHUs UeHmMPA
«Touka pocmay)

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue nNpenoMiIeHNs CBETA.

Habntoienne noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

UccnepoBanue xoia CBETOBBIX IYYKOB Yepe3 IUIOCKONAPAUIETbHYIO IUIACTUHY |
IpuU3My.

HccnenoBanue CBOMCTB U300payKEHHI B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeJIECKONa.

HaGmonenue nnaTepdepeHIum cera.

Habumroienne 11BeTOB TOHKUX MIEHOK.

Habmtonenue nudpaxknuu cera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

HalGmronenue qucnepcuu certa.

HaGmoienue nonsipus3anuu cBera.

[IpumeHeHue MONAPOUIOB IS U3YUEHUSI MEXAaHUYECKUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabdomvl, npaKkmuxym(c UCnOIb306aHUEM
uughposozo u ananozosozo ooopyoosanusn yenmpa « Touxka pocmay)

N3mepenne nokazarens MpeoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIeCTBa (Ha MpUMepe KUAKUX
JIVH3).

N3mepenne poKyCcHOro pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300pa’keHNs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tonydenue n3o00paxeHus B cCUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeneCKONNYECKUX CUCTEM.

Ha6monenue aqudpakinm, naTephEepEHITNN U TOJIIPU3AIMHN CBETA.

N3yuenune nonsipuzanuu cBeTa, OTPAXEHHOTO OT MOBEPXHOCTH AUAJIEKTPUKA.

N3ydenne nutepepeHiny 1a3epHOro U3ITy4eHUs Ha ABYX LIENSX.

HaGmonenue aucriepcum.

Hab6mronenue n uccnenoBanne nupakIimOHHOTO CIIEKTpA.

N3mepenue 1IMHBI CBETOBOM BOJIHBI.

[Tonydenune cnekTpa U3JIydyeHus: CBETOINO0/1a IPH MOMOIIYU AU(PPaKIIMOHHON PEIIETKH.
Pa3nes 6. OcHOBBI cieHAJBLHOM TEOPHH OTHOCHTEIbHOCTH.

['paHubl MPUMEHUMOCTH KJIACCMYECKOW MeXaHWKHU. [locTynmarel cnenuanibHOM TEeOpuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  WHTepBasl. [IpeoOpasoBanus Jlopenma.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM M COKpAIlEHHE
JUTUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOM YaCTULIBI.

CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.



TexHudeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

YdeHn4ecKuil SKCIIEPUMEHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTUU PENSATUBUCTCKUX YacTull (o ¢ortorpadusim TpekoB
3apsKEHHBIX YaCTHIl B MATHUTHOM I10JIE).

Pasznen 7. KBanTtoBas pusuka.

Tema 1. Kopnyckynapno-6onnoeoit oyanusm.

PaBHOBecHOE TemoBOE wu3MydeHHE (M3ITydeHHE aOCONIOTHO YEPHOTO Tena). 3aKOoH
cMmemenus Buna. ['unoresa [lnanka o kBaHTax.

®oTOoHBI. DHEPTHs U UMITYIILC (OTOHA.

®otordpdext. OnbiThl A. I'. CTonerosa. 3akoHbl poTorddexTa. YpaBHeHne DUHIITEHHA
st potorpdexra. «KpacHas rpanuiay horodddekra.

JlaBnenue cBera (B YaCTHOCTH, JaBIICHHE CBeTa Ha aOCONIOTHO MOTJIOUIAIONIYI0 H
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

Bonnoseie cBoiicTBa yactul. Bonnsl ne bpoia. [[nuna BoaHbl ae bpoiuist u pasmepsl
00JlacTH  JIOKaMW3alMKM  JABWXKYIIEHCS  dYacTUilbl.  KoOpIyCKYJISIpHO-BOJTHOBOW — TyaJTH3M.
Judpakius 3IeKTPOHOB Ha KpUCTAIIAX.

Cnenmduka w3MepeHudd B Mukpomupe. COOTHOIIEHUS ~ HEONpeneaEéHHOCTEH
Ieitzenbepra.

TexHuyeckue ycTpoiicTBa M TEXHOJOTHYECKHE IPOIECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuk, TyHHEIHHBIA MUKPOCKOII, COTHEUHAs: OaTapesi, CBETOIUO/I.

Hemoncmpayuu(c ucnonv3oeanuem uu@poeozo u amano206020 000py008aHUA UeHmMPA
«Touka pocmay)

®otorhPexT Ha yCTaHOBKE C ITMHKOBOM IIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporodddekra.

HccnenoBanue 3aBUCUMOCTH COTPOTHUBIICHUS TTOTYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

Connevnas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabdomvl, npaKkmuxym(c UcCnoOIb306aHUEM
uughposozo u ananozosozo ooopyoosanusn yenmpa « Touxka pocmay)

Hccnenoanue goropesncropa.

N3mepenne nocrosinaol [1nanka Ha ocHOBe nccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 CBETOJIMO OT HANPSIKEHUSI.

Tema 2. @usuka amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTpOoeHUs aToMa. [imanerapras moaens atoma Pesepdopra.

[Toctynarer bopa. M3nyuenue u mornomnieHre (pOTOHOB MpHU MEpexoje aTomMa ¢ OJHOTO
YPOBHsI SHEPTUU Ha APYTOH.

Bupael cniektpoB. CHieKTp YpOBHEH 3HEPTHHU aTOMa BOJIOPOIA.

CnoHTaHHOE U BBIHYXKJEHHOE U3TyueHue ceera. Jlazep.

TexHHUecKne yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOILECChI: CHEKTPAIbHBIA aHalu3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu(c ucnonvzoeanuem uu@poeozo u amano206020 000py00BaHUs UeHmMPA
«Touka pocmay)

Mopenb onbiTa Pesepdopna.

Habmroienne muHeHyaThIX CIIEKTPOB.

Y CTpoicTBO M IEMCTBHE CUETUNKA MOHU3UPYIOIIUX YACTHII.

Omnpezenenne IMHBI BOJHBI JIA3EPHOTO U3JTYYECHUSI.

Yuenuueckuii Ixcnepumenm, nadopamopnvie pabomul, npakmuxkym(c UCROIb306AHUEM
uuppoeozo u anano206020 ooopyoosanusn yenmpa « Touka pocmay)

Hal6mronenne nuHeHyaToro crexkTpa.



UccnepoBanue criekTpa pa3peskeHHOr0 aTOMAPHOTO BOJIOPOJIa U U3MEPEHUE MMOCTOSTHHOMN
PunGepra.

Tema 3. Duszuka amomno20 A0pa u 31eMeHMAPHBLIX YACHUY,.

Hyxnonnas moznens siapa ['eiizenoepra—Banenko. 3apsia siapa. MaccoBoe 4uCio sjpa.
H3oTonsl.

PannoaktuBHOCTH. Anb(a-pacnan. DIEKTPOHHBIN U TO3UTPOHHBINA OeTa-pacnaj. ["amma-
U3JIy4CHHE.

3aKOH paJMOAKTUBHOTO pacnajga. PanavoakTuBHBIE u30TONBI B mpupoae. CpoicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue pairoakTUBHOCTH Ha JKUBbIE Opranu3Mbl. EcTecTBeHHBIN
¢dbon u3nyuenus. [lozumerpusi.

DHeprus CBsS3U HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT Macchl spa.

Anepuple peaknuu. Jlenenne wu cuHTE3 sAnep. SpepHbie  peakTopbl. [IpoGiemsl
YVIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE AaCMEKThl Pa3BUTHUS  SIEPHOM
SHEPIeTHUKHU.

Meroabl perucTpanyu U UCCIEI0BAHMS 3JIEMEHTAPHBIX YACTHULL.

dyHAaMEHTAIbHBIE B3aUMOJICUCTBUS. bapruoHbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Mogenu. KBapk-IritooHHast MOJENb apOHOB.

®wusuka 3a npeaenamu CTaHaapTHOU Monenu. TéMHas Matepust U TEMHAsI SHEPTHSL.

EnuncTBO (DM3nYecKoit KapTHHBI MUpA.

TexHuuyeckue yCcTpoucTBa U TEXHOJIOTMYECKUE MPOLIECCHI: T03UMETpP, kKamepa BuibcoHa,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OomM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomvl, npakmuxym(c UCnOIb306aHUEM
uughposozo u ananozosozo ooopyoosanusn yenmpa « Touxka pocmay)

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue paaroakTUBHOTO (hOHA C MCIOJIL30BAaHUEM JI03UMETpA.

N3ydenue nmornomieHus: 6eTa-4acTUll aIFOMAHUEM.

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH.

Otanbl  pa3BUTUS  acTpoHOMHUHM. [IpuKkianmHoe W MHUPOBO33PEHUECKOE 3HAYCHUE
acTpoHoMuHU. [IpuMEHUMOCTh 3aKOHOB (U3UKH i OOBACHEHUS MPHUPOABI KOCMUYECKHX
00BEKTOB.

Meroasl acTpOHOMHYECKUX HcciieqoBaHUW. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHAsT aCTPOHOMHSI.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cuctema.

Comnue. ConHeyHast akTUBHOCTh. Mictounuk sHeprun CoHIa U 3BE3]1.

3BE31pl, MX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE3/bI TJIABHOW ITOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY s
3BE3]] TIJIABHOM  IOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
IIPEICTABIICHMS O IPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE3M. DTaIbl )KU3HU 3BE3L.

Mneunsiii [1yte — nama [anaktuka. Ilonoxxenne u nBmxenne ConHua B ['anmaktuke.
Tunel ranakTuk. PaguoranakTuku v kBa3apsl. YHEpHBIE IBIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O6usa. PasOeranue ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydeHUE.

MacmraGHast cTpykTypa Beenennoil. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naonrodenus(c ucnonvzoeanuem yu@ppoeozo u ananozo06020 000pyooeaHus
uenmpa «Touxka pocmay)

HaGmionenuss 3BE3gHOrOo HeOa  HEBOOPY)KEHHBIM  TJIa30M € HCIIOJB30BaHHEM
KOMIIBIOTEPHBIX TMPHJIOKEHUH JUIS ONpeJesieHus IOJIOKEeHUsT HeOeCHBIX OO0BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31s1 CEeBEPHOIO MOMYLIApUs U IPKUE 3BE3/BI.



Habntonenus B Teneckon JIyHbI, IIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUH.
Du3nyecKuil NPAKTHUKYM(C UCROIb306AHUEM UUPPOBO20 U aAHANI0208020 000PY00SAHUA
yenmpa «Touka pocmay)

CnocoObl  u3MepeHus (U3MUECKUX BEJIMYMH C HCIOJb30BAaHHEM aHAJIOTOBBIX U
IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTUUKOBBIX CUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEIIHOCTH  Hu3MepeHud  ¢usnueckux BeduyuH. OLEeHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHrMEe KOCBEHHBIX WM3MEPEHUH, WCCIECIOBAaHUM 3aBUCUMOCTEH (DU3UUECKUX
BEJIMYMH, MPOBEpKa MPEIJIOKEHHBIX THIIOTE3 (BBIOOp M3 paboT, OMMCAaHHBIX B TEMaTHYECKUX
pasnenax «Y4YeHUYECKUHA IKCTIEPUMEHT, 1TA00paTOPHBIEC PAOOTHI, MPAKTHKYM).

Oo6o0maromnee noBTOpeHue.

O6o6menre © cucTeMaTH3alus COAEpKaHUA  paslienoB  kypca «MexaHHKay,
«MonekynsipHas (uU3NKa U TEPMOJUHAMUKAY», «DIEKTpoauHamMuKay, «KoneOGaHUsS M BOJHED,
«OCHOBBI CIlEUANbHOW TEOPUM OTHOCUTENbHOCTH», «KBaHTOBas ¢usukay, «IIEeMEHTHI
ACTPOHOMMHU U acTPOUBUKIY.

Pons ¢u3ukm w acTpoHOMUM B SKOHOMHYECKOW, TEXHOJIOTMYECKOMW, COIMAIBLHON U
THYECKOW cdepax HeATETbHOCTH 4YeloBeKa, pOJib M MECTO (U3MKM U acTPOHOMHUH B
COBPEMEHHOM HAay4YyHON KapTHHE MHpa, 3HAYEHUE ONHUCATENIbHOM, CHUCTEMATH3UPYIOIIEH,
OOBSICHUTENIBHOM M POTHOCTHYECKON (PYHKINI (pU3NUecKOi Teopuu, poib HrU3ndecKor TEOpHH
B (OpPMHPOBAHUH TIPEACTABICHUM O (PU3UUYCCKON KapTHHE MHUpa, MECTO (PU3NUYECKON KapTHHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTAaBICHUN O IPUPOJIE.
MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca puszuku yriyonéHHoro ypoBHs B 11 kiacce oCymiecTBIseTCs ¢ yUE€TOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€l C KypcaMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnoie nOHAMUA,CBA3ZAHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SIBJICHWE, HAy4yHbId (akT, Tumore3a, ¢uandeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
JKCHEPUMEHT, MOJEIUPOBAHNE, MOJENb, U3MEPEHNE, TOTPEITHOCTH U3MEPEHUMN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: peuieHle CUCTEMbI ypaBHEHUN. TpUroHOMeTpruecKue PyHKIIMH: CUHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO. BEKTOophl M HX
IPOEKIIMA Ha OCU KOOpAMHAT, CIIOKEHUE BEKTOPOB. [Ipou3BonHBIE 37IeMEHTApHBIX (YHKIIHM.
[Tpu3Haku momo0Oust TPEyroabHUKOB, ONpeaesIeHIE TUIOMAN IIIOCKUX GUryp u oobéma Ted.

Buonozua: snektpudeckue sBICHUS B JKUBON NpuUpoe, KoieOaTeslbHbIE TBUXKCHHS B
JKUBOM  INpUpPOAE,  DKOJOTMYECKME  PUCKM  IpPU  IPOU3BOJACTBE  3IJIEKTPOIHEPTHH,
3JIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEW Cpelbl, YJAbTpa3ByKoBas JUAarHOCTHKa B
MEAMIIMHE, ONTUYECKNE SIBJICHUSI B )KUBOM NPUPOJIE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTa/UIMYECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpagpua: MarHuTHBIC TOIOCA 3EMJTH, 3aJIE)KH MAarHUTHBIX Py, GOTOChEMKA 36MHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozcus: IIPUMEHEHHE MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB,
ANIEKTpOABHUraTens SIkoOM, TeHeparop MEPEeMEHHOr0 TOKa, HWHAYKIMOHHAs TIe4yb, JIMHUH
3JIeKTponepenay, 3JIeKTPOJABUTaTENb, palap, paguoNpuEéMHHUK, TEIEBU30p, aHTEHHA, TeledoH,
CBY-neub, ynpTpa3ByKOBas JMAarHOCTUKA B TEXHUKE, NMPOEKLIMOHHBIN ammapaT, BOJOKOHHAas
OITHKA, COJIHEYHAs OaTapesi, CIIyTHUKOBbIE MPUEMHUKH, SE€pHAs YHEPreTHKa U HKOJIOTHYECKUe
aCIIEKTBI €€ Pa3BUTHSL.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoOCTHBIE pe3yJIbTAaThl OCBOCHUS yueOHOro npenmMera «Pu3nKa» JOJKHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXICHHUI, COOTBETCTBYIONIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIEeCTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HATPaBJICHUH BOCIIUTATEIBHOMN IEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

e CPOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK OOYyYAIOUIEToCs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBa;

® TPUHATHE TPAAUIIMOHHBIX OOIIECYEIIOBEYECKIX TYMAaHUCTHYECKUX M JEMOKPATHYECCKHX
IICHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO AESTENBbHOCTh B MHTEPECaX Ipa)KAaHCKOro OOIIECTBa,
y4acTBOBAaTh B CAMOYTPABIECHUHU B 00pa30BaTeIbHON OpraHu3aluy;

e yMEHHE B3aMMOJICWCTBOBATh C COIMAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSMU ¥ Ha3HAUYCHUEM;

® TOTOBHOCThH K TYMaHUTApHOU U BOJOHTEPCKON JAESTENbHOCTH.

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

e CcPOPMUPOBAHHOCTHh POCCUNUCKON TPaXKNAHCKON MICHTUIHOCTH, MTATPUOTHU3MA;

® IICHHOCTHOE OTHOIIEHUE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHUSM POCCHUUCKHX
Y4€HBIX B 0071aCTH (DU3UKU U TEXHUKE.

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

e chOopMUPOBAHHOCTH HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOTO MMOBECHUS;

® CrOCOOHOCTH OILIEHUBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH yUEHOTO;

® O0CO3HaHUE JIMYHOTO BKJIAJ[a B TIOCTPOSHUE YCTOMYMUBOTO OYAYIIETo.

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

® HCTETUYECKOE OTHOUICHHE K MUY, BKJIIOUas 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
bu3HYeCcKOi HayKe.

5) TpynoBOro BoCHUTAHUA:

e HUHTEpeC K pa3iuyHbIM cdepam mnpodeccuoHalbHON AESITENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3MKOM W TEXHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymiein
npodeccuu 1 pearn30BbIBATE COOCTBEHHBIC KIU3HECHHBIC TUTAHEI;

® TOTOBHOCTBH M CHOCOOHOCTH K OOpPa30BaHMIO M CAaMOOOPA30BAaHUIO B 00JIACTH (PU3UKHU Ha
MPOTSKEHUH BCEH JKU3HU.

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

e CcPOPMUPOBAHHOCTh DSKOJOTUYECKOW KYJIbTYPHl, OCO3HAHHE TIJIOOATBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

® [UIAHUPOBAHWE M OCYUIECTBJIICHUE JIEUCTBUU B OKPYXKAIOIIECH Cpele Ha OCHOBE 3HAHMS
1eyield yCTOMYMBOrO pa3BUTHSA YETIOBEUECTBA;

® pacHIMpeHHE ONbITa JIEATEIHHOCTH OKOJOTHMYECKON HAIMPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUN TI0 (PU3HKE.

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

e CcPOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS PU3HUECKON HAYKH;



® OCO3HaHHMC ICHHOCTH HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUA (1)I/IBI/IKI/I
OCYIICCTBJIIATE MPOCKTHYIO U UCCIIEAO0BATCIIBCKYIO ACATCIIBHOCTE MHANBHUAYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS
ba3oBble Jlornyeckue 1ecTBUA:

® CaMOCTOSITENTbHO (POPMYIMPOBATh M aKTyalIM3UpPOBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® ONpEeNeNsATh UETU ACSITEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

® BBISBJIIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B pPacCMaTpPUBAEMbBIX (DU3MUECKHX
SIBJICHUSIX;

e pa3pabaTbiBaTh IUIAH pEIIEHUs NpoOsiieMbl ¢ y4€TOM aHajau3a HUMEIOLINXCS
MaTepHalbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

® BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJbTATOB LEISM,
OIICHUBATb PUCKH MOCJIEACTBUHN ACSITEIBHOCTH;

® KOOPAMHUPOBATH M BBINOJHATH pPabOTy B YCIOBUAX pEabHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

® pa3BUBATh KPEaTHMBHOE MBILUICHUE IPU PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBrble ucciaenoBareJnLCKHue AeHCTBUA:

® BIAJETh HAYYHOH TEPMHHOJIOTHEH, KIIIOUEBBIMU MOHSATHSIMHU U METOAaMHU (U3NYECKOM
HaYKU;

® BJAJIETh HaBBIKAMU Y4EOHO-MCCIIEJOBATENBCKON U MPOEKTHOM IEATENILHOCTH B 001aCTH
(¢u3uKU, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IIOUCKY METOJOB pEIlIeHUs 3ajad
($U3UUeCKOro conepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOOB TO3HAHUS;

e BIAJETh BUJAMH JEATEIbHOCTH IO TMOJYYEHUI0 HOBOTO 3HAHMs, €ro MHTEPIpETALnH,
npeoOpa3oBaHUI0 W IMPUMEHEHHMIO B PAa3JIMYHBIX Y4YEOHBIX CHUTyalUsX, B TOM 4YHCIE IpHU
CO3JIaHUH Y4EOHBIX POEKTOB B 00JIaCTH (HU3UKH;

® BBIABIATH INPUUYUHHO-CIECICTBCHHBIE CBA3M M aKTyaJU3UpOBaTh 3ajady, BbIABUIaTh
TUNOTe3y €€ pelleHHs, HaXOAWTh AapryMEHThl JUIsl JOKa3aTelbCTBa CBOMX YTBEpPXKIEHU,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

® aHAIM3MPOBATH IIOJYYEHHbIE B XOJ€ pELICHUs 3aJaud pe3yibTaTbl, KPUTUYECKH
OLICHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSX;

e CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIC 33Ja4d B 00pa30BaTEILHON NEATEIBHOCTH, B
TOM 4MCJI€ IPU U3Y4EHUH (PU3HKH;

® J1aBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHOOPETEHHBIH OIIBIT;

YMETh EePEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00J1aCTh KHU3HEAEATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEU, TIPEUIaraTh OPUTHHAIBHBIE TOAXObl U PELICHMUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

PatGora ¢ undopmaunmeii:

e BJAJIETh HaBBIKAMH IMOJy4eHUS MH(POpMalUU GU3NYECKOTO COAEPIKAHUS U3 UCTOUHUKOB
pa3HBIX THUIOB, CaMOCTOSITENILHO OCYIIECTBIATH IOUCK, AaHAIM3, CHUCTEeMaTU3alHI0 |
MHTEPIPETALNIO UHPOPMALIK Pa3IMYHbIX BUIOB U (hOPM MpeacTaBICHUS;

® OIICHUBATH JOCTOBEPHOCTHh MH(OpPMAIIHH;

® JCMOJB30BaTh CpeacTBa MHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
pEelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOIIOJEHUEM



TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€3011aCHOCTH, THTHEHBI, PECypcocOepekeHus], IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;

® co37aBaTh TEKCThl (DU3MYECKOTO COJEpXKAHMS B PA3IMUHBIX (opMmarax C Y4ETOM
Ha3HauYeHWs WHQPOPMAIMM M  1EJICBOM  ayJUTOPHH, BBIOMpas ONTUMAIBHYIO (opMy
NPECTaBICHUS U BU3yaIH3alUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

® OCYHIECTBJIATH OOIICHNE HAa ypoKax (PU3UKU M BO BHE-YPOUHOH JEATEIbHOCTH;

® pacro3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CUTYAIlUil U CMATr4aTh KOH(IUKTHL;

e pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHMS C HCIIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

® [IOHMMATh M UCHOJIb30BATh NIPEUMYIIECTBA KOMAaHIHON U MHANBUYaIbHOU paboOTHI;

e BbHIOMpATh TEMATUKY U METO/bI COBMECTHBIX NIEHCTBHH C y4y€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA,;

® [PUHUMMATh LEIM COBMECTHOW JESATEIbHOCTH, OpPraHU30BbIBaTb M KOOPIWHUPOBATH
JNIEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUH, pPACHPENENSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

® OIICHMBATh KAYECTBO CBOETO BKJIA/A U KaXJIOT0 y4aCTHUKA KOMaH/bI B OOIIUI pe3ysbTaT
110 Pa3pabOTaHHBIM KPUTEPHSIM;

e [Ipe/ularaTb HOBBIE NMPOEKTHI, OLIEHUBATh WJEU C MO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

® OCYILECTBJIATh IO3UTHBHOE CTPATETUYECKOE ITOBEACHHE B PA3JIMYHBIX CHUTYyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HHIULIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€ CTBUSA
Camoopranuszanms:

® CaMOCTOSITEIBHO OCYIIECTBIATH MO3HABATEIbHYIO NEATEILHOCTh B 00JMacTH (PU3MKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

® CaMOCTOSITETIbHO COCTABJISATH IJIAH PEHIeHMs] pacu€THBIX M KAueCTBEHHBIX 3aJady, IJIaH
BBIMIOJTHEHUS] TMPaKTUYeCKo paboThl ¢ y4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

® 1aBaTh OIICHKY HOBBIM CHUTYaIIHsIM;

® pacmUpATh PaMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX IPEANOYTECHHH;

e JleaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a
pelIeHue;

® OILIEHUBATh MPUOOPETEHHBIN OIIBIT;

e CrocoOCTBOBAaTh (HOPMUPOBAHUIO U TMPOSIBICHUIO JPYAWIIMU B 00JacTH (PUBHKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHD.

CﬂMOKOHTpOJIL, 3MOIHOHAJIbLHBIA HHTEJJIEKT:

® 1aBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTDH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISAM;

® BIAJETh HABBIKAMU ITO3HABATENIbHON pe(JICKCHH KaK OCO3HAHUS COBEPIIaeMbIX ACHCTBUI
Y MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUN;

® CII0JIb30BaTh MPUEMBI Pe(PICKCHM Ul OLIEHKU CUTYallld, BBIOOPA BEPHOTO PELLICHMS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX IIPU aHAIU3E PE3yIbTaTOB ACATEIbHOCTH;
PUHUMATD €05, TOHUMAsi CBOM HEJOCTATKH U JTOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX IIPU aHAIU3E PE3YyIbTaTOB ACATEIbHOCTH;



e TIPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.
B mporecce mocTuKeHUsT TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI IO (U3UKE

JUIs  ypOBHA cpefaHero oOmiero oOpa3oBaHusi y OOyYaloIIUXCS  COBEPILIEHCTBYETCS
SMOIMOHAIBHBIN WHTEIUICKT, TPEATIOIararomuii copMUpOBaHHOCTb:

® CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIILHOE COCTOSIHHE,
BUJICTh HAMPABJICHHI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHOU C(hepbl, OBITh YBEPCHHBIM B ce0e;

® CcaMOperyJIMpOoBaHMUS, BKITIOYAOIIETO CaMOKOHTpOITb, yYMEHHUE PUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIIOBEICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K HAMOIMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

e BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOUICH CTpEMIICHHE K JOCTIDKEHHIO eI W YCIexy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/IS1 M3 CBOMX BO3MOXXHOCTEH;

® OMIIATHUH, BKIIOYAIOUIEH CIIOCOOHOCTH MOHMMATh SMOIIMOHATIBHOE COCTOSHUE NPYrHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

® COIMAJHLHBIX HABBIKOB, BKIIFOUAIOIIAX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C APYTUMH
JFOIBMU, 3200THTHCS, IPOSIBIISATh HHTEPEC U Pa3peIIaTh KOH(DIMKTHI.

INPEAMETHBIE PE3YJIbTATbHI

K koumy oOyuenus B 10 kKnacce mpenMeTHbIE Pe3yiabTaThl Ha YriayOJIEHHOM YpOBHE
JIOJDKHBI OTpaskaTh cPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

® TOHUMATh pPOJdb (U3UKK B OSKOHOMHUYECKOH, TEXHOJOTHYECKON, HSKOJIOTHUYECKOMH,
COLMAIBHOM W OSTHUYECKON cdepax esTeIbHOCTH YeJIOBEKa, poilb M MeCTo (HU3HKH B
COBPEMEHHOM HAay4YyHON KapTHHE MHpa, 3HAYEHUE OINHUCATENIbHOM, CHUCTEMATH3UPYIOIIEH,
OOBSICHUTENIbHOM W IPOTHOCTUYECKOM (QYHKIUH  (QHU3MUECKOW TEOpHUM — MEXaHMKH,
MOJICKYJIApHON (U3MKA W TEPMOJIWHAMUKH, POIb (U3HYECKOW Teopuu B (HOPMHPOBAHUU
IpeCTaBIeHUN 0 (PU3NIECKON KapTHHE MUPA;

® pa3IuyaTh YCJIOBUS MPUMEHUMOCTH Mojienei (pU3ndecKuX Ted U MPOILECCOB (SIBICHUM):
UHEepLUaJgbHas cucTeMa oTc4yéra, aOCONMIOTHO TBEpIOE Tello, MaTepuaibHas TOYKa,
PaBHOYCKOpPEHHOE JBIDKEHHE, CBOOOJHOE TajaeHue, aOCoJMTHO ymnpyras aedopmanus,
abCONIOTHO ympyroe M aOCONIIOTHO HEYNPYroe CTOJKHOBEHHS, MOJEIHM Ta3a, XUAKOCTU U
TBEPAOrO (KPUCTAJUTMUECKOTO) Tella, WACaIbHBIA Ta3, TOUYCYHBIH 3apsi, OIHOPOTHOE
3JIEKTPUYECKOE TI0JIE;

e paznuyarh YCIOBUS (TpaHMIBL, 00JaCTH) NPUMEHMMOCTH (PU3HUECKUX 3aKOHOB,
MIOHUMATh BCEOOIMI XapakTep (PyHAAMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTH MCIIOIb30BaHUS
YaCTHBIX 3aKOHOB;

® AHAIM3MPOBATH U OOBACHATH MEXAaHMUYECKUE MPOLECCHI U SABICHHS, UCIIONb3YsI OCHOBHBIC
MOJIOKEHUS W 3aKOHBI MEXaHWKH (OTHOCHUTENIBHOCTh MEXaHMYECKOT'O MABIDKEHHS, (HOpMYJIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBIDKEHHUS, NpeoOpazoBanHusi [amunes uisi CKOpoCcTH U
nepeMenieHus, 3akoHbl HbroTOHA, NMpUHIMI OTHOCUTENbHOCTU ['anmiesi, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbI COXPAaHEHUS UMIYJIbCa M MEXaHWYECKOW SHEPruu, CBSI3b pabOThI CHUJIBI C
U3MEHEHHEM MEXAaHWYECKOW JHEPruM, YCIOBUS PpaBHOBECHS TBEPJOro Tela), NpPU ITOM
UCIIOJI30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaThb YCIJIOBHS NPUMEHHMOCTH
du3nYeCKUX 3aKOHOB: MpeoOpa3oBanmii ['amuies, BTOpPOTO M TpeThero 3akoHOB HproTOHA,
3aKOHOB COXPaHEHUs UMITYJIbCa U MEXaHUUYECKOW SHEPIHH, 3aKOHA BCEMUPHOT'O TATOTECHHS;

® aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUSA, HCIIOJB3YS OCHOBHBIC
nonoxenns MKT u 3akoHBI MOJEKYJISpHOM (U3MKM U TepMOIUHAMUKH (CBSI3b JaBICHUS
MJICaJIbHOTO Ta3a CO CPEIHEN KMHETUYECKOW SHEPruel TEIJIOBOTO JIBUKEHUSI U KOHIIEHTpaLUeH
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA CO CPEIHEN KHUHETHYECKOW SHEPTUEH TEIUIOBOrO
JBWKEHHSI €r0 YaCTHIl, CBA3b JABJICHUS WJCAIBHOIO ra3a C KOHILIEHTPALMEW MOJIEKYJT M €ro
TeMIneparypoil, ypaBHenne MenpaeneeBa—KianelipoHa, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHMsI PHEPIMH B TEIUIOBBIX Ipolieccax), MPH 3TOM HCIOJIb30BaTh MaTeMaTHYeCKOe



BBIPDAKEHHE 3aKOHOB, YKa3blBaThb YCJIOBHS NPUMEHUMOCTH ypaBHeHUsi MeHpaeneeBa—
Knaneiipona;

® AHAM3HPOBATH U OOBSCHATH ANEKTPUUECKUE SIBICHUS, UCTIONb3YSl OCHOBHBIC TIOJIOKEHUS
U 3aKOHBI 3JIEKTPOJMHAMHKHU (3aKOH COXpaHEHHsS DJIEKTPUYECKOro 3apsaa, 3akoH Kymona,
MNOTEHIIUATBHOCTh 3JEKTPOCTATUUECKOTO TMOJISI, IPUHIHUIT CYNIEPIO3ULIMH AIEKTPUUECKUX TOJIEH,
IIpU 3TOM yKa3blBasl YCIOBUS NPUMEHHUMOCTH 3akoHa KyloHa, a Takke MpaKTHYEeCKH Ba)KHbIE
COOTHOUIEHUS: 3aKOHbI OMa ISl y4acTKa LEeNH U ISl 3aMKHYTOU 3JIEKTPUYECKOMN 1IeTH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3axkonsr @apajest 17151 2IEKTPOIIN3a);

® ONUCHIBaTh (PU3UYECKHE MPOLECCHl U SIBICHUS, WCIOIb3Ys BEIUYHHBL TEpEMEIICHHE,
CKOpPOCTb, YCKOpEHHE, HUMMYJbC TeJa W CHUCTEMbl TE€J, CHJa, MOMEHT CHUJIbl, JIaBJICHUE,
NOTEHLMAJIbHAs DHEPIus, KUHETHYeCKas SHEprusi, MeXaHW4yecKas HHeprusi, paboTa CuUIIbI,
LHEHTPOCTPEMUTENLHOE YCKOPEHHUE, CUla TSXKECTH, CUjla YIPYTOCTH, CHJla TPEHHUs, MOIIHOCTD,
SHEPrHsl B3aUMOJCHCTBHS Tena ¢ 3eMiiédl BOMHM3M €€ TMOBEPXHOCTH, DJHEPTHS YIPYrou
negopMalu TPYKUHBI, KOJWYECTBO TEIJIOTHI, aOCONIOTHAs TemIleparypa Tena, paboTra B
TEPMOJMHAMUKE, BHYTPEHHSS JHEPrusl WICaIbHOTO OJHOATOMHOI'O rasa, paboTa HJeanbHOIo
raza, OTHOCUTEIbHAs BIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMJIOBOro JBUTATENs;
ANEKTPUYECKOE T0JIe, HAPSXKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSHKEHHOCTD IMOJISI TOUYEYHOTO
3apsiia WM 3apsHDKEHHOTO 11apa B BAKyyMe U B JTUAJIEKTPUKE, MOTEHIHAN JIEKTPOCTATUYECKOTrO
MO0JIsl, Pa3HOCTh MOTEHIHANIOB, AJEKTPOABIIKYIAs CHJIA, CHJa TOKa, HANpsKEHHE, MOIIHOCTDH
TOKAa, JJIEKTpUUecKass EMKOCTh IUIOCKOIO KOHJEHCATOpa, COMPOTHBJICHUE YYacTKa IENU C
MOCJIe0BATEIbHBIM U NapajieIbHbIM COETUHEHUEM PE3UCTOPOB, SJHEPT Ul SJIEKTPUUECKOTO OIS
KOH/JIEHCATOPA;

e OOBACHATH OCOOCHHOCTH MPOTEKAHUs (UBNYECKUX SIBICHUI: MEXaHUYECKOe ABUKECHUE,
TEIUIOBOE JBMKEHHME YaCTHI] BEIIECTBa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JIBUKEHHE,
mubdy3us, ucnapeHue, KUMEHWE W KOHJACHCAIUs, IUIABIICHUE W  KPHUCTAJUIM3AIlWS,
HAIpPaBJIEHHOCTh TEIJIONEpeiayl, SJEKTPU3alusl Tel, SKBUIOTEHUIUAIbHOCTh MOBEPXHOCTU
3apsKEHHOTO MPOBOAHUKA;

® TIPOBOJIUTH HCCIIECOBAaHUE 3aBUCUMOCTH OJHOW (DU3WYECKOW BEIWYUHBI OT IPYro C
HCIIOJIb30BAaHUEM TMPSMBIX W3MEpPEHUH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIE TPaPUKOB C YUETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHU, AeNIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;

® TPOBOJUTH KOCBEHHBIE HW3MEpeHUs (U3MUYECKUX BEIWYMH, IPH 3TOM BBIOMpATH
ONTUMATBHBIA METOJI W3MEPEHUs, OLICHWBATh a0COIMIOTHBIE M OTHOCUTEIBHBIE TOTPEITHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

® I[IPOBOJIUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: JIAHUPOBATh SKCIIEPUMEHT,
coOupaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH MOMyYEHHBIC PE3yJbTAThl U JIENaTh
BBIBO/JI O CTaTyce MPeII0KEHHOU TMIOTE3bI;

e coOmromarh mpaBuia OE30MAaCHOTO TpyAa TMpPU TMPOBEACHUU HCCIENIOBAHUN B paMKax
yu4eOHOrO0  JKCIEpUMEHTa, TMpaKTUKyMa U  Yy4eOHO-MCCIEAOBATEIhCKOM ©  MPOCKTHOU
JESITEIbBHOCTH C UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOTo 000PYAOBaHMUS;

e pemaTh PacYETHBIC 3a/1a4M C SBHO 33/IaHHOUN U HESBHO 3aJIaHHOW (U3MUYECKON MOJIENIbBIO:
Ha OCHOBaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PU3MUECKOW MOJIETH, OTBEYAIOUIEH
TpeOOBaHUSM 3a/layl, TPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIaThl
buznyecKkux TEOpUMl TMpU HCIONB30BAHMM MAaTEMaTHYECKMX METOJOB pelIeHUs 3ajad,
IPOBOAMTH pacu€Thl HAa OCHOBAaHMHM MMEIOIIMXCS JAaHHBIX, AHAJIU3UPOBATH pPE3yJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

e pemiaTh KaueCTBEHHBIC 3aJaud, TpeOyrollue MPUMEHEHUs 3HAHUI M3 pa3sHbIX paslesioB
Kypca (M3HWKH, a TaK)Ke MHTETPallid 3HAHWUH W3 JAPYruX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
IUKJIA: BBICTPAUBATh JIOTMYECKYIO ILIETIOUKY PACCYKIEHUN C OMOpON Ha HM3y4yeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;



® CIIOJIb30BaTh TEOPETUYECKHUE 3HAHMS U1 OOBSICHEHUS OCHOBHBIX NMPHHLHUIIOB PaOOTHI
M3MEPHUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJIOTHUECKHX MTPOIIECCOB;

® TPUBOJUTH NMPUMEPHI BKIIAJa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

® aHATM3UPOBATH U OIICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHON JEATEILHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUYECKUMU TMPOIECCaMH, C MO3HUIIMKA IKOJIOTHIECKON 0€301acHOCTH,
NPEICTAaBICHUN O PAalMOHAIBHOM NPUPOAONOIB30BAHMHU, A TAKKE Pa3yMHOM HCIIOJIb30BAaHUH
JOCTHKCHUI HAYKN M TEXHOJIOTHUH JUIS albHEHIIEro pa3BUTHS YEIOBEUECKOTO OOIIECTRa;

® MPUMEHATH Pa3IU4HbIE CIOCOOBI paboThl ¢ MHpOpManuel (HU3NYECKOTO CONEPIKAHUS C
UCITIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCIOIB30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHUHM Ui TIOMCKa, MepepabOTKH M TPEIbSBICHUSI
y4eOHOIl ¥ HaydyHO-NOMYNSpHOM HMH(OpPMAIUU, CTPYKTYpUPOBAaHHMS U HHTEPIpPETALHH
uHpOpManNy, TOJIYYCHHOH U3 pa3lMYHBIX HMCTOYHHMKOB, KPUTHYECKH aHAJIM3HPOBAThH
NOJy4aeMyro MH(OpMAIUIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHA/IN3a NCTOYHNUKA HH(OpMALnH;

® MpOSABIATH OPraHU3AIMOHHBIE W  II03HABATEJIbHBIE YMEHHUS  CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAaHMW B TPOIECCE BBINOJHEHHUS MPOCKTHBIX U y4eOHO-
HCCIIEI0BATENLCKUX padoT;

e paboTarh B TPYIIE C MCIOJHEHHEM pA3TUYHBIX COIHUAIBHBIX PpOJIEH, IUIAHUPOBATH
paboTy rpynmbl, palMOHAIBHO paclpeneiiaTh ACATEeIbHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OIIGHUBATH BKIJIAJ KaXJIOTO M3 YYAaCTHHUKOB TIPYNIIBI B PEUICHHE PAacCMaTPHUBACMOM
npoOIeMBbl;

® MPOSBIATH MOTHMBANMI0O K Oyaymed  mpodeccHoHanbHOW — JEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K xonmy obOyuenust BI1 Kaacce mpeaMETHbIE pe3yJabTaThl Ha YIIIyOJNEHHOM YPOBHE
JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® TIOHUMATh POJIb GU3UKU B IKOHOMHUYECKOM, TEXHOJOTUYECKON, COIUATBLHON U dTHUYECKON
cdepax AesITeNLHOCTH YEJIOBEKa, POJIh M MECTO (PU3UKH B COBPEMEHHOW HAYYHOU KapTUHE MUPA,
pOJiIb aCTPOHOMHH B TPAKTHUECKOM [EATENbHOCTH 4YeNOBEeKa W JallbHEHIIeM Hay4dHo-
TEXHUYECKOM DPa3BUTHH, 3HAUCHHE OIUCATEIbHOH, CHCTEMAaTH3UPYIOUICH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (DYHKIUI (DU3NIECKON TEOpHH — DJICKTPOIWHAMUKH, CHEIUAIBLHON TEOpUH
OTHOCHUTEJIBHOCTH, KBAaHTOBOM (u3uKH, poiab Qusnueckoid Teopuun B (HOpMUPOBAHUH
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUM O IPUPOJIE;

® pa3InuyaTh YCJIOBUS MPUMEHUMOCTH Mojiene (pU3ndecKuX Ted U MPOILECCOB (SIBICHUMN):
OJTHOPOJHOE AJIEKTPUYECKOE W OJHOPOJHOE MAarHUTHOE IMOJiA, TapMOHHYECKHE KOJeOaHUs,
MaTE€MaTUYeCKUil MasATHHUK, WJI€AJIbHbI NPYKUHHBIA MAsSTHUK, TapMOHHYECKHUE BOJIHBI,
UIeaNbHBIA KOJIEOATEIbHBI KOHTYp, TOHKAas JIMH3a, MOJCJICH aroMa, aTOMHOTO sjpa u
KBaHTOBOW MO/JIEIH CBETA;

e pa3nuyarh YyCJioBHS (TpaHUIBI, OOJACTH) TNPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHMMATh BCeOOHIH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHMYEHHOCTh MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

® aHANM3UPOBATh M OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SIBICHHUS, HCIOJb3YS
OCHOBHBI€ TOJOXEHHUS U 3aKOHBI 3JIEKTPOJUHAMUKU U CHEIUAIbHON TEOPHUH OTHOCUTEIHbHOCTHU
(3aKOH CcOXpaHEHHsI DJIIEKTpUYECKOro 3apsiia, cuna Awmmepa, cuna Jlopenma, 3akoH
3JIEKTPOMArHUTHOM HWHIyKUMHU, TpaBwio JleHma, cBs3zp DJIC caMOMHAYKIHMM B SJIEMEHTE
AIEKTPUUECKON LIETH CO CKOPOCThIO M3MEHEHMS CUJIbI TOKA, MOCTYJAThl CHEIUAIbHOU TEOpUU
OTHOCHUTEIIbHOCTH DWHINTEHHA);



® aHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC MPOLECCH U SBICHHS, HCIIOJIB3YS MOJOKCHHS
KBaHTOBOW (m3uku (ypaBHeHue DWHIITEHHA 11 HoToddekTa, IEPBhIA M BTOPOM MOCTYIAThI
Bopa, mnpuHOMD CcoOTHOIIEHUS HeompenenéHHocTe [eif3eHOepra, 3aKOHBI COXpPaHEHHS
3apsSA0BOIO M MAacCOBOTO YHCENl W SHEPTUU B SJACPHBIX PEAKUMSIX, 3aKOH PaJHOaKTHBHOIO
pacmana);

® OMNUCHIBaTh (PU3UYECKUE MPOILECCHl U SABJICHUS, UCIONb3YSd BETUUYMHBI: HANPSKEHHOCTD
JNEKTPUYECKOTO MO, TOTEHIHUAN JJIEKTPOCTATUYECKOTO IIOJIA, Pa3HOCTh IOTEHIIMAJIOB,
AIIEKTPOJIBIDKYINAS CHJIA, WHIYKIMS MAarHUTHOTO TIIOJsl, MarHUTHBIA TIOTOK, CWiia Amrepa,
UHAYKTUBHOCTb, OJJIGKTPOJBIDKYIAS CHUJIa CAMOMHIYKIUH, OJHEPrusi MAarHuTHOTO MOJIs
IPOBOJHHUKA C TOKOM, PEISTHUBUCTCKUN MMITYJIBC, TIOJHAS SHEPTHs, YHEPIUs MOKOsS CBOOOIHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC POTOHA, MACCOBOE YHCIIO U 3aps siApa, SHEPTUs CBA3M s/Ipa;

® OOBACHATH OCOOCHHOCTH TPOTEKaHUs (U3NYECKUX SIBICHHM: 3JIEKTPOMarHuTHas
UHAYKIUS, CAMOMHIYKIIHS, Pe30HAHC, UHTep(EepEeHIUs BOIH, TU(PPAKLIUs, TUCIIEPCHS, TTOJHOE
BHYTpEeHHee OoTpakeHue, doTtodnekrpudeckuii 3¢pdext (horoaddekr), anbda- n Oera-pacmaabl
sanep, raMMa-u3iydeHue saep, (pusnueckue NPUHLUIBI CIEKTPAIBHOTO aHalnW3a M paboThI
na3epa;

® OmNpeensATh HalpaBlieHHEe HWHIAYKIUM MarHUTHOTO TOJIA IMPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cunbl JlopeHna;

® CTpOUTH U300pa)KeHHE, CO3[JaBa€MO€ IUIOCKUM 3€pKaJioM, TOHKOW JIMH30H, U
pPacCUUTHIBATh €T0 XapaKTePUCTUKU;

® MPUMEHATH OCHOBOINOJAraloIlue aCTPOHOMHYECKUE TIOHATHS, TEOPHUH M 3aKOHBI IS
aHanmu3a U OOBACHEHMS (PHU3MUECKUX TIPOLIECCOB, IMPOUCXOAALINX B 3BE3AaX, B 3BE3IHBIX
CUCTEMaxX, B MEXraJaKTUYeCKOW cpene; JBWKEHUS HEOeCHBIX TeJ, HBOJIONMHM 3BE3A U
Bcenennolii;

® TPOBOJUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C HUCIHOJIb30BaHUEM
OpSIMBIX M3MEPEHHM, TMPU HSTOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHUpPOBATH pE3yJIbTaThl
MOJYYEHHOM 3aBHCUMOCTH (PU3UYECKHUX BEJIUYMH B BHJE TpaQHUKOB ¢ Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTENH U3MEPEHUH, 1eNaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEOBAHMUS;

® MPOBOAMUTH KOCBEHHBIE H3MEpPeHHUs (U3MYECKUX BEIWYMH, IPH OSTOM BBIOMpAThH
ONTUMAJIBHBIA METOJI HW3MEpEHUs, OLICHWBATh a0COJIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH
IPSAMBIX ¥ KOCBEHHBIX U3MEPEHUH;

® TIPOBOJUTH OMBITHI MO MPOBEPKE MPEATIOKEHHON T'MIOTE3bl: IUIAHUPOBATh IKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO0 YCTaHOBKY, aHAJIM3UPOBATh MOJyYEHHbIE PE3yJbTaThl U J€NaTh
BBIBOJ] O CTaTyCE MPEII0KEHHON TUIOTE3bl;

® OMNUCHIBaTh METOABI OTYyYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

e coOmoaarh mnpaBuia OE30MacCHOTO TpyAa HpU MPOBEACHUM HCCIEAOBAaHUNW B paMKax
yu4eOHOro 3KCIEepUMEHTa, TMpakTUKymMa M  Yy4eOHO-HCCIeAOBaTEIbCKOM U  MPOEKTHOU
NeSITeIbHOCTH € MCIIOJIb30BAaHHEM U3MEPUTEIIbHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYI0BAHMS;

® pemath pacu€THHIE 33191 C SBHO 3aJJaHHON U HESIBHO 3aIaHHOM (M3HMYECKON MOJCIBIO:
HAa OCHOBAaHMHU aHalIM3a YCJIOBHs BBIOMpATh (PU3MYECKHE MOJENH, OTBEYalollne TpeOOBaHUSIM
3a1auu, IPUMEHSTh (POPMyYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYNAThI (PU3HUECKUX TEOPH MPH
MCIIOJIb30BAaHNU MAaTeMaTUYECKUX METOJIOB PEIICHUs 3a]a4, IPOBOJAUTH PacYEThl HA OCHOBAHUU
UMEIOIIMXCSA JaHHBIX, aHAIW3UPOBATH PE3YJIbTaThl M KOPPEKTHPOBATH METOMAbl PEIICHHs ¢
y4ETOM TMOITYYEHHBIX Pe3yJIbTaTOB;

e pemaTh KauyeCTBEHHBIC 33/1a4M, TPEOyroIne NMPUMEHEHUS 3HAHUN U3 Pa3HBIX pa3/IesioB
Kypca (pU3HMKH, a TakKe WHTETpallUu 3HAHUNH M3 JIPYTUX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA: BBICTPAUBATh JIOTMUYECKYIO LIETIOUKY PACCYKIEHUH C OMOpON Ha H3y4yeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

® JICMOJb30BaTh TEOPETUYECKUE 3HAHUS AJIsi OOBSCHEHHS] OCHOBHBIX NMPUHIIUIOB PabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;



® TIPUBOJUTH MPUMEPHI BKJIAJA POCCUICKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B pa3BHTHE
HayKH, B 00BSICHEHHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHIA,

® AHAM3HUPOBATH U OLICHUBATH MOCIEICTBUS OBITOBOW M MPOU3BOACTBEHHON JAESITETLHOCTH
YelIOBeKa, CBSI3aHHOW ¢ (PU3UYECKUMH MPOIECCAMHU, C MO3HUIUNA YKOJOTHUYECKON 0e30MacHOCTH,
MPEJCTABICHUN O pAaIlMOHAJIBLHOM IPUPOAOIOIB30BAaHUM, & TAKXKE PAa3yMHOM HCIOJIb30BAHUH
TOCTHIKEHUI HAYKW U TEXHOJIOTUHN AJIs JaIbHEHIIIETO Pa3BUTHS YEJIOBEYECKOTO OOIIECTRA;

® TIPUMEHATH PA3JTUYHBIC CIIOCOOBI paboThl ¢ MHpOpMaIeld GU3NIECKOTO COACPIKAHUS C
WCITOJIb30BAaHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHUH, TMPU OSTOM HCIIOIH30BAThH
COBpEMEHHbIC HH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MEepepaboTKU U TMPEAbSIBICHUS
y4eOHOW ¥ Hay4YHO-TIOMYJSPHOM WH(POpMAlUKM, CTPYKTYPUPOBAHHS W HWHTEPIpPETAHH
uH(pOpMaIlMK, TIONYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHUECKH aHAIH3UPOBATH
MoJTy4aeMyro HH()OPMAITHIO U OIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaN3a UCTOYHNKA NH(POPMAIUH;

® IMpOSABIISATH OPraHU3AIMOHHBIE W  [O3HABATEJIbHBIE YMEHUS  CaMOCTOATEIIBHOTO
npuoOpeTeHuss HOBBIX 3HAHUKW B  TIPOIECCE  BBIMOJHEHHMS TPOCKTHBIX H  y4eOHO-
HCCIIEIOBATETILCKUX PadoT;

e paboTaTh B TPyMIe C HCIOTHEHHUEM pa3IUYHBIX COIHUAIBHBIX POJICH, IJIAHUPOBATh
paboTy TPYIIbI, PAMOHAIBLHO PACHPENEIATh NEATEILHOCTh B HECTAHIAPTHBIX CHUTYAIUsX,
aJIeKBaTHO OLIEHMBATH BKJIAJ KaXXJOT0 M3 YYACTHUKOB I'PYMNIbI B PELICHHUE paccMaTpUBaeMOun
poOJIeMBblI;

® TPOSBIATH MOTHBAIMIO K Oyaymed TipodeCCHOHANBHOW  ACSITENTbHOCTH  TIO
CHEUHATBHOCTSIM (PU3UKO-TEXHUYECKOTO POQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KouunyecTBO 4acoB
n/n HaumeHoBanue pa3aejioB 1 TEM NMpPporpaMmmabl Kourpoabuble I[IpakTHuecKkue BneKTPOHHHe (Ill/l(l)pOBLIe)
Bcero P P o0pa3oBaTe/ibHBIE peCypChl
padoThI padoThI
Paznea 1.HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
OO6pa3oBaTeabHBIN OHJIANH-
1.1  Hayunslif MeTOJ MO3HAHUS IPUPOJIBI 6 0 0 cepsuc "Obnako 3HaHUN"
https://oblakoz.ru/
Uroro no pazneny 6
Pa3znen 2.MEXAHUKA
2.1 | Kunemaruka 10 1 0 bubmunoreka LIOK
2.2 JluHammuka 10 0 0 https://lesson.academy-
23  Cratuka TBEPIOTO TENA 5 1 0 content.myschool.edu.ru/03/10
OO6pa3oBaTeabHBIN OHJIANHH-
2.4 | 3aKOHbBI COXPAHEHHUS B MEXAHUKE 10 1 0 ceparc "O0naKo 3HaHHH"
https://oblakoz.ru/
Uroro no pazneny 35
Pa3znea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMHUKA
3.1  OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU 15 1 0 bubnuoteka [JOK
3.2 | TepmoauHamuka.TemnoBble MalIMHEI 20 1 0 https://lesson.academy-
content.myschool.edu.ru/03/10
33 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 14 1 0 OOGpasoBaTenbHbIA OHJIaKH-
: IepexoIbI cepsuc "Ob6mako 3HaHUHK"
https://oblakoz.ru/
Uroro no pazneny 49
Pa3znen 4.9JIEKTPOJIUHAMHUKA
4.1 | DnexTpuyecKoe moJie 24 1 0 bubnuotexa [JOK
4.2 TIoCTOSHHBIN HIEKTPUUECKUI TOK 24 1 0 https://lesson.academy-
content.myschool.edu.ru/03/10
4.3 | Toku B pa3nu4HbIX Cperax 6 0 0

OO0pasoBarenbHBINA OHIIANH-




cepsuc "Oo6mako 3HaHUK"
https://oblakoz.ru/

Uroro no pazneny 54

Paznea 5.0PU3NYECKHN IPAKTUKYM

5.1  ®usnueckuil IpaKTUKyM 16 0 16
Htoro no paszneny 16

[IpoMexxyTouyHas arTecTanus 2 2 0
PesepBHOE Bpems 8 0 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 10 16




11 KJIACC

KosauvecTBO yacoB
Ne HanmeHoBaHMe pa3aesioB 4 TeM MPOrpaMMbl Kourposabhubie IIpakTuyeckue JJICKTPOHHEIC (HPPOBLIC)
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
padoTbI padoTbI

Pa3znen 1.2JIEKTPOJIUHAMUKA
bu6mmoreka [IOK

1.1 MaruuTtHoe moje 14 0 0 https://lesson.academy-
content.myschool.edu.ru/03/11
OO0pazoBaTeNnbHbBIN OHJIAIH-

1.2 DnekTpoMarHuWTHas WHIYKIUS 13 1 0 cepuc "O0nako 3HaHUI"
https://oblakoz.ru/

Uroro no pazneny 27

Pa3nen 2.KOJIEBAHUS U BOJIHBI

2.1 MexaHuueckue KoueOaHus 10 0 0 bubamoreka IIOK
https://lesson.academy-

2.2 DneKkTpOMarHUTHBIE KOJICOaHUs 15 0 0 content.myschool.edu.ru/03/11

2.3  MexaHnu4ecKUe U DIICKTPOMATHUTHBIC BOJHBI 10 1 0 OGpazoBarenbHblii OHIAMH-
cepBuc "O06nako 3HaHU#"

2.4  Omruka 25 1 0 https://oblakoz.ru/

Htoro no paszneny 60

Pazaen 3.0CHOBbDI CHEIHUAJBHOM TEOPUU OTHOCHUTEJIBHOCTH

3.1  Ocnossl CTO 5 1 0

Hroro o pazaeny 5

Pa3znen 4 KBAHTOBASI ®U3UKA

N bubmnorexa [JOK

4.1 KopnyckyJIsspHO-BOJIHOBOH AyaJIn3M 15 0 0 htps:/ /lessonI._ellca demy-

49 usuka aToMa 5 0 0 content.mvschool.vedu.ru/vO3/ 11
OO0pazoBaTeNnbHbBIN OHJIAIH-

4.3 ®uszuka aTOMHOTO siIpa U 3JIEMEHTAPHBIX YaCTHI] 5 0 0 Efg) ]Z?(;ngg;;?ug/HaHHH

Htoro no paszneny 25




Pa3nesa S.OJIEMEHTBI ACTPOHOMMUU 1 ACTPOPU3UKHU

5.1 ‘ DneMeHTBl aCTPOHOMUU U aCTPOPU3UKU 12 0 ‘ 0 ‘

Uroro no pazneny 12

Paznea 6. PU3NYECKHN IPAKTUKYM

6.1 ‘ Du3n4eCKuil NPaKTUKYM 16 0 ‘ 16 ‘

Htoro no paszneny 16

Paznen 7.0bOBIIAIOIIEE IOBTOPEHUE
CucremaTu3aius 1 0000IIeHHE TPEIMETHOT . .
coJiepKaHus pLII OTbITa ,HGSII{IFGHBHOCI”)[?/II,[ S Oop aSOEaTeHBHHH OHH%I,/{H_

7.1 MPUOOPETEHHOTO MPHU U3yYECHUH Kypca GUBHKHI 15 v 0 cepauc "00n1ako sHanui
10 — 11 KI1accos https://oblakoz.ru/

Uroro no pazneny 15

[IpoMexxyTouyHas arTecTanus 2 2 0

PesepBHOE Bpems 8 0 0

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 6 16
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