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COIEPXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. HayuHblii MeTO MO3HAHNSI IPUPOBI.

®duszuka — QpyHIaMeHTaIbHas Hayka O mpuponae. HaydHbrii MeTon mo3HaHus u
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

DKCHepuMEHT M Teopus B Tpoliecce Mo3HaHusi mnpupoasl. HaOmonenue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObl  u3MepeHusi (PU3MYECKUX BEIMYMH (aHAJIOTOBbIE U IUMPOBBIC
MU3MEpPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuil  ¢u3nueckux  BenuuuH  (abcodtoTHas U
OTHOCHUTEINbHA).

MopenupoBanue (PpU3MYECKUX SIBJICHUW M TPOILECCOB (MaTepuUalibHas TOYKA,
a0COJIIOTHO TBEPAOE TEJO, UJICAIbHAS KUAKOCTb, UCATbHbIN T'a3, TOUCUHBIN 3apsi).
I'unote3a. ®u3nyeckuil 3aK0H, FPAHULIBI €r0 NpUMEeHUMOCTU. Du3nyeckast TEopHusl.

Ponb u mecTo pusuku B popMUpOBAHUU COBPEMEHHOM HAYYHOM KapTUHBI MUpA,
B MMPAKTUYECKOU JICATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepeHne cuiibl TOKa U HAMPSHKEHUS B 1M MOCTOSIHHOTO TOKA MPU MOMOIIHU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ 1udpoBoil nabopatopueit no ¢usuke. [Ipumepsl u3MepeHus
(U3MYECKUX BEIUYUH MPU MOMOIIUA KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BekTop MaTepuaibHONM TOUYKH, €ro TPOCKIIUM Ha OCH CHCTEMBbI
KOoOpauHaT. TpaekTopus.

Ilepemenienne, CKOpocTh (CpeaHsis CKOPOCTb, MTIHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepUaIbHOM TOUKH, MX MPOEKIMH Ha OCH CHUCTEMbl KOOPJMHAT.
CioxxeHue nepemMenieHnil U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE. 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI U MYTH MaTEepPUaIbHON TOYKH OT BPEMEHU U HX
rpaduKy.



CBoOonHOoe majeHue. YcCKopeHue CBOOOJHOrO maaeHus. J[BrkeHue Tena,
OpOILIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAHMHAT, CKOPOCTH U
YCKOPEHHS MaTEPHAILHON TOYKH OT BPEMEHU M MX TpauKy.

KpuBonuneitHoe nBuxeHne. [[BUKeHNE MaTEPUATIbHON TOYKU MO OKPYXHOCTH.
VYrioBas u  nuHeWHas ~ ckopocTh. llepwog u dyacrota  oOparieHwus.
LlenTpocTpeMutensHoe (HOpMAaJIbHOE), KacaTellbHOE (TaHTE€HLIUAIbHOE) W TOJHOE
YCKOPEHUE MAaTEPUAIBHON TOUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI:  CIUIOMETD,
IBI)KEHUE CHAPSAOB, LIEMHBIE, MIECTEPEHYATHIE U PEMEHHBIC MEPEIayu, CKOPOCTHBIE
TUQTHL.

Jemoncmpayuu.

Mogenb CUCTEMBI OTCUETA, WJUIIOCTpAlMd KUHEMATHUYECKHUX XAPAKTEPUCTUK
JBUKCHUSL.

CriocoObl uccie0BaHusl IBU>KECHUM.

NimrocTpanus mpeaenbHoro rnepexoaa 1 u3MEpeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanHue ABUKEHUN C UCTIOI30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxeHUs Tenda, OpPOIIEHHOTO IO YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpagienne ckopoctu Ipu ABUKEHUH 110 OKPY>KHOCTH.

[IpeobpazoBanHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEH, TPACKTOPUIA, CKOPOCTEN IBUKEHUS OJTHOTO U TOTO K€ Teya B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3yyeHne HEpaBHOMEPHOTO IBWXKEHHUSI C LIEJBIO OMNPEICIICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHus npu OpsiIMOJIMHEMHOM PaBHOYCKOPEHHOM JABWKECHUU T10
HAKJIOHHOM IUIOCKOCTH.

HUccnegoBanne 3aBUCMMOCTM IIYTH OT BpPEMEHHM IPU PaBHOYCKOPEHHOM
JBIDKCHUU.

N3mepenne yckopeHusi CBOOOIHOTO MajieHus: (PEKOMEHAOBAHO HCIOIb30BaHUE
1 poBoit 1aboparopun).

N3yuenune aBuxKeHUs Tena, OPOIMIEHHOTO TOPU30HTAIBHO. [IpoBepka rumoTessl o
MPAMOM MPOMOPLHOHATBHON 3aBUCUMOCTH MEXKIY JAIbHOCTBIO MOJETA U HAYaIbHOU
CKOPOCTBIO TeNA.

N3yyenne nABWKEHUSA Tela TO OKPYXKHOCTH C TIOCTOSHHOM IO MOJYJIIO
CKOPOCTBIO.



HccnenoBanue 3aBUCUMOCTH TEpHOJa OOpallleHuss KOHMYECKOr0 MAasiTHUKA OT
€ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBoii 3akoH Hrprorona. HMHepumanbHbie cucTemMbl oTcuéra. [lpuHumn
otHocuTenbHOCTH [anunes. HewnepumaibHble cUCTeMbl OTcuéra (OIpeiesieHue,
IPUMEPBHI).

Macca tena. Cuna. [IpuHIuUI Cynepro3uiuy Cull.

Bropo¥ 3akon HproToHa 111 MaTepuaibHON TOYKH.

Tpernii 3ak0H Hpr0TOHA U151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTALIMOHHON U UHEPTHOU
MACCBHI.

Cuna TsbKecTH. 3aBUCMMOCTb YCKOPEHUsSI CBOOOJIHOTO MAJICHUSI OT BBICOTHI HaJ]
MMOBEPXHOCTHIO TIJIAHETHI U OT reorpaduueckoi mupoThl. J(BuxkeHHe HEOECHBIX TEI U
UX CIyTHUKOB. 3akoHbl Kermiepa. IlepBast kocMuueckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUsl CKOJIbKEHUS U CUJIa TPEHUSI MTOKOSI.
Koaddunment tpenus. Cusia conpoTUBIICHUS NMPU ABUKEHUM TeJla B KUJKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOIO IBUKECHUS.

Hasnenue. ['mapocrarndeckoe napiaenue. Crina Apxumena.

TexHu4yeckre YCTPONCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IMOJUIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGnronenue B KeHUS Tel B MHEPIHMAIBHBIX M HEHMHEPIHUAIBHBIX CHCTEMax
OTCU€Ta.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenne nByX UWIMHAPOB WJIM IIAPOB Pa3HOM MacCChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPIIMATIbHOW CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIONICH MPUIIOKEHHBIX K TEIy CUJI C IMPOU3BEICHUEM
MACCHhI T€JIa Ha €70 YCKOPEHUE B UHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B PE3yJIbTATE B3aUMOICHCTBUS TEIL.

HN3mepenune macc o B3anMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MMAICHUH.

LleHTpOoOCKHBIC MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, RPAKMUKYM.



N3mepenne paBHOACHCTBYIONIEH CHJI TIPU JIBJKEHUM OpycKa MO HaKJIOHHOW
IIJIOCKOCTH.

[IpoBepka rumoTe3bpl O HE3aBUCUMOCTH BPEMEHU JIBHJKEHHsSI Opycka IO
HAKJIOHHOU IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHMKAIONIMX B MPYXKUHE U
pPE3MHOBOM 00pasiie, OT UX JAehOopMaIIH.

N3ydeHue ABMIKEHHSI CUCTEMBI TEJl, CBA3AHHBIX HUTBHIO, NEPEKUHYTOM 4Yepe3
NErKuit OJIOK.

N3mepenne kodduimeHta TpeHUs] MO BEIUMYMHE YTIOBOTO KO3 (dUIIMEHTa
3aBUCHUMOCTH Frp(N).

HccnenoBanue OBUKEHUA OpyCKa MO HAKJIOHHOM IUIOCKOCTH C NEPEMEHHBIM
KO3(PUIIMEHTOM TpEHUS.

N3ydenune nBMKEHNs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6comotHO TBEpAoe Teno. [locTymaTenbHOE W BpalllaTelbHOE JBUKEHHE
TBEPAOro Tena. MOMEHT CHIIbI OTHOCUTENBHO OcH BpamieHus. [lnedo cumnel. Crioxenune
CWJI, IPWJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckrue yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: KPOHIUTENH,
CTPOMTENBHBIN KPaH, peIIETYAThIE KOHCTPYKIIUU.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

KoHcTpynpoBanne KpOHIITENHOB U PaCUET CUII YIIPYTOCTH.

N3ydenune ycToOMYnBOCTH TBEPAOTO TENA, UMEIOILIETO IIOMIAb OIOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanukxe.

Nmnynee MarepuanbHOW TOUYKHM, CUCTEMBI MaTepUalbHbIX TOYeK. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUHU LIEHTPa Macc.

Nmnynbe cUitbl 1 ©'3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomeHT wumImynsca MarepuanbHouM TOuku. [IpencraBiieHue O coxpaHeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.



PabGora cwibl Ha MajloM M Ha KOHEYHOM InepeMeunieHud. ['paduyeckoe
IIPEACTABICHUE PAOOTHI CUIIBI.

MoOUIHOCTh CUIIBI.

Kunernueckass sHeprus MarepuaabHOW TOUYKH. Teopema 00 U3MEHEHUH
KMHETHYECKOW SHEPTUH MAaTepUaAIbHOU TOUKHU.

[loTeHnmanbHple W HENOTCHUHMAJNBHBIE CWibl. [loTeHnumanbHas SHEPIHUs.
[lorenuuanpHas sHeprus ymnpyro nedopmupoBaHHOW TpyxHUHBL [loTeHIManbHas
DHEPrus Tejaa B ONHOPOJAHOM IpaBUTAMOHHOM noiie. [loTeHnnanbHas sHeprus tena B
IPaBUTALlMOHHOM II0JIE OJHOPOJHOrO IIapa (BHYTpM M BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThbst KOCMUUYECKast CKOPOCTb.

CBsi3b paOOTHl HEMOTEHIMAIBHBIX CUJI ¢ U3MEHEHUEM MEXaHUYECKOW SHEpruu
CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHymnu U1 UACAIBHOM KUIAKOCTH KAaK CIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTUH.

TexHuyeckre ycTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KOTIEP, NPYKUHHBIN MUCTOJNET, TMPOCKOI, (PUr'ypHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMIYJIbCA.

PeaktuBHOE nBUXEHUE.

N3mepeHne MOIIHOCTY CHUJIBI.

W3meHeHue sHepruu Tena Mpu COBEPILIEHUN PabOThI.

B3auMHble mnpeBpalieHHs] KUHETUYECKOM W TOTEHLMAJIbHOW JHEPrUi IpHU
NEUCTBUH Ha TEJIO CWJIBI TSYKECTH U CWIIBL YIIPYTOCTH.

CoxpaHeHHe dHEPTUH NMPU CBOOOIHOM MaJCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITYTH.

W3mepenue CHIlbl TSITH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIIS U MOIIHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanne coxpaHeHHs UMITYJIbCaA ITPU YIIPYTOM B3aUMOJEHCTBHM.

N3mepeHne KHHETUYECKOM YHEPTUM TeJIA 110 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHHUS NMOTEHIMAIBHOW PHEPIHMU MPYKUHBI C pabOTON CHIIBI
TPEHHSL.

Onpenenenue pabOThl CWJIBI TPEHUS NpU ABUKEHUU Tela IO HAKIOHHON
IIJIOCKOCTH.

Pa3znes 3. Mouieky/isipHasi (U3UKA U TEPMOJAUHAMMKA.



Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE TMOJIOKEHHUSI MOJEKYIsIpHO-KMHeTH4Yeckol Tteopuun (MKT), wux
ombITHOE 0OocHOBaHue. [luddysus. bpoyHoBckoe nBmkeHne. XapakTep IBIKESHUS
B3aMMOJEHCTBUS YaCTUILl BEUIECTBA. MoIenn CTpOEHUs ra30B, KUAKOCTEN U TBEPIBIX
TeJa U 00BSACHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojened. Macca u pazMepsl
mouiekyn (atomoB). KonnuectBo Bemectsa. [locTtostHHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ wusMmepenus. I[llkana
temneparyp Llenbcus.

Mogenp uaeanbHOTO ra3a B MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU: YACTHUILIBI I'a3a
JBIKYTCSI XaOTUYECKU U HE B3aMMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenjaeneeBa—Knanelipona. AOcomtoTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon [lansTona. M3omporeccsl B
UJeaNbHOM Tra3e C TOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs13b MEXKy JaBJICHUEM U CpEJIHEN KMHETHYECKOW SHEPTUEN ITOCTYIIaTEIbHOIO
TEIJIOBOTO  JBWKEHUS MOJIEKYJ HJAEAIbHOrO Tra3a (OCHOBHOE YypaBHEHHE
MOJIEKYJIIPHO-KMUHETUYECKON TEOPUU UACATBHOIO ra3a).

CBs13p aOCONIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeaHEn
KMHETUYECKOW dHEPTHUEN IMOCTYNATEIBHOIO TEMJIOBOTO IBM)KEHHUSI €€ YaCTHULL.

TexHuueckue yCTpoWCTBA M TEXHOJIOTMUECKHE IPOLECCHL: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTePUaJoB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABHIKCHHS.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUKECHMUSI.

Huddy3ust :KUIKOCTEN.

Mogens onbita lITepHa.

[IputsxeHne MONEKYIIL.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

HaGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npAKMUKym.

HccnenoBanue rmpolecca yCTAHOBJIEHHS — TEIUIOBOIO  PABHOBECUS  IpHU
TErI000MeHe MKy ropsyeii U X0JI0IHOM BOJOM.

N3yueHne H30TEPMUYECKOrO TMporecca (pPEeKOMEHJOBAHO HCIIOIb30BAaHUE
undpoBoii 1abopatopun).

N3yuenue n30X0pHOro npoiecca.

N3yuenune nzobapHOTO mporecca.



IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T]J[) cucrema. 3agaHue BHEUIHUX YCJIOBUM ISt
TEPMOJMHAMHUYECKOM CUCTEMBbl. BHellHHe W BHyTpeHHHE mnapamerpbl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHHUS BEJIMYMH, OMUCHIBAIOIINX €&
COCTOSIHUE Ha MHUKPOCKOITMYECKOM YPOBHE.

Hynesoe  Hawano  tepmoaumHaMuku. CaMONpOM3BOJIbHAs  pelakcalus
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogenp nieanbHOro ra3a B TepPMOJUHAMHUKE — CUCTEMA YPABHEHUI: YPABHEHHE
MenneneeBa—KnaneiipoHa ¥ BBIPAKEHHE JJIsI BHYTPEHHEW SHEpPruu. Y CIOBHUS
IIPUMEHUMOCTH 3TOM MOJEIIN: HU3Kasi KOHLIEHTPALHSI YaCTHLL, BBICOKHE TEMIIEPATYPBI.
BripakeHne 11 BHyTPEHHEN YJHEPTUM OJJHOATOMHOTO UJICAJIBHOTO rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLECCHI.

OnemeHTapHas pabora B TepMoauHamuke. Beruncienue paboTel mo rpaduky
npouecca Ha pV-nuarpaMmMe.

Teronepenaua  kak  crnoco® — M3MEHEHWS  BHYTPEHHEW  SHEpruu
TEPMOJMHAMMYECKOM  cHcTeMbl  0e3  coBepuieHusi  pabotrel.  KonBekuws,
TEIUIONIPOBOJAHOCTD, U3IIy4YECHHUE.

KomnuectBo Ttemnorel.  TemioéMkocTs Tenma.  YAenbHass W MOJISIpHas
TEIUIOEMKOCTH BELIECTBA. Y paBHeHUE Maliepa. Y ienpHas Teriora Cropaiusi TOIUIMBaA.
Pacuér konuuecTBa TemoThI pu Terionepeaayde. [lonsarue 06 agnadaTHoM mpoiiecce.

[lepBblii 3aK0H TEpMOAMHAMUKHU. BHYTpeHHs1s sHeprus. KoinuecTBo TEMNOTH
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEHW SHEPTHH TEPMOAMHAMUYECKON CHCTEMBI.

BTopo# 3aK0H TEpMOAMHAMUKH I PAaBHOBECHBIX IPOLIECCOB: Y€pe3 3aJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOAMHAMHYECKOM CHCTEMBI ITPOXOIUT €IMHCTBEHHAS
aguabaTta. AGCONIOTHAs TeMIiepaTypa.

BTopo#i 3akOH TEPMOIMHAMUKH /I HEPABHOBECHBIX IMPOLECCOB: HEBO3MOKHO
nepeaarh TeIIoTy OT 0ojiee XOJIOAHOTO Tela K 0osiee HarpeToMy 0e3 KOMITeHCAIlUn
(Knaysuyc). HeobpatuMocTs IpUPOAHBIX MPOIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJIOTHYECKHE ACHEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUTaTENei. TersoBoe
3arpsA3HEHHUE OKPYXKAIOIEH CPEIbI.

TexHuyeckue yCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: XOJOAWIBHUK,
KOHJUIIMOHEpP, MAM3ENbHBIA W KapOWOpaTOpHBbIA JBUTaTenu, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALHUS «TEIUIOBBIX» OTXOAOB C



UCIIOJIb30BAaHUEM TEIUIOBOIO0 HACOCA, YTUIM3AlMS OMOOPTaHWYECKOTro TOTUIMBA JIJIS
BBIPAOOTKH «TETIOBOI U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHEHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

HccnenoBanue aquabaTHOTO mpoiiecca.

KomnproTepHble MOJIENN TEMIOBBIX IBUTATENCH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne yaenpHON TEIITOEMKOCTH.

Hccenenosanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO IpolLecca.

N3yuyeHune B3aMMOCBSI3M DSHEPIMM MEXMOJIEKYISIPHOIO B3aWMOJICHCTBUSA U
TEeMIIEPAaTypbl KUTIEHUS KUJKOCTEM.

Tema 3. Acpecammnibie cocmoanusn éewjecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue u koHjaeHcanus. McnapeHue u kumneHue. YaeiabHas TeIioTa
napooOpa3zoBaHUsI.

HacpllieHHbIe 1 HEHACHIIIEHHBIE MTapbl. KauecTBeHHAast 3aBUCUMOCTD TUIOTHOCTH
W JIaBJICHUS HACBIIIEHHOTO IMapa OT TEeMIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUS OT IABJICHUS B )KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Tépnoe teno. Kpucrammmueckne u amopdHbie Terna. AHU30TPOIUS CBONCTB
kpuctaiuioB. [lmaBieHne W KpucTau3anus. YJelbHas TEIUloTa IUIABJICHHUS.
CyO6numarnusi.

Hedbopmanuu tBEPpAOro Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TeroBoe pacmmpeHue KUAKOCTEH W TBEPIABIX Tel, O0BEMHOE W JIMHEWHOE
pacmmpenre. AHTApMOHU3M TEIJIOBBIX KOJIeOaHMW YacTHI] BEIIECTBA KaK MPUYUHA
TETJIOBOT'O pacIIUpeHust Tesl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX NMEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. KOdQPUIIMEHT NOBEPXHOCTHOTO HATSKEHHUS.
Kanmwuapusie sBnenus. J[aBneHWe noa HUCKPUBJIEHHOW IMOBEPXHOCTBHIO JKHIKOCTH.
®opmyia Jlaruiaca.

TexHnueckue ycTpoicTBa U TEXHOJOTMUYECKUE MPOLECCHI: KUJIKHE KPUCTAILIIBI,
COBPEMEHHBIE MATEPUAJIBI.



Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenune. Kunenne npyu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBanue.

Kanwnsipasie sBiIeHHUS.

Mopenu HEHbIOTOHOBCKOW JKHUJIKOCTH.

Crioco0bl U3MepEeHus BIaKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTANINYECKOTO BEIIECTBA.

Bunsl gedopmanmii.

Habmronenue maneix aedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUKOCTEM.

N3mepeHne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIIEHHBIX TAPOB.

N3mepenue aOCOMIOTHOM BIIAXXHOCTHM BO3AyXa M OLIEHKAa MacChl IMapoB B
ITIOMEILECHNH.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

Nsmepenune monyns FOwra.

UccnegoBanne  3aBUcHUMOCTH  AedopMalii  pPE3UMHOBOrOo  oOpasua  oT
MIPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JiekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe none.

DNIeKTpU3almsl Ten W €€ TMPOSBICHUS. DJEKTpUUECKHM 3apsia. [IBa Buaa
ANEKTPUYECKUX  3apsiaoB. I[IpOBOAHMKHM, AMAJIEKTPUKH U MOJYIPOBOJHUKH.
DneMeHTapHbIN 3MEKTPUUECKUI 3aps. 3aKOH COXPAHEHUs JIEKTPUUECKOTro 3apsiaa.

B3aunmopeiictBue 3apsanoB. Toueunslie 3apsapl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero neicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hanpsixénnocts  anexktpudeckoro  mois.  [IpoOGuwiid  3apsan.  Jlunuum
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OJHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[ToTeHIMaNBbHOCTh 3JIEKTPOCTATHYECKOrO MOJsA. Pa3HOCTh NOTEHIMANIOB U
HanpspkeHue. lloTeHuumanpHas »HEprus 3apsjna B JIEKTPOCTaTUYECKOM IOJIE.
[ToreHuman anexkTpocTaTHYecKoro mois. CBA3b HANPSKEHHOCTH TOJISI U Pa3HOCTH
MOTEHIMANIOB JUIsl  3JEKTPOCTATUYECKOro 1Moyt (KaKk OJHOPOAHOTO, TakK U
HEOJIHOPOJIHOTO).
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[IpyHIMD Cynepno3uLUN dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsima. I[lome paBHOMepHO 3apspkeHHOW cdepsl. [loe
PAaBHOMEPHO 3apsbKEHHOro 1o o0néMy miapa. Ilosie paBHOMEpHO 3apsiKEHHOM
OCCKOHEUHOM TUIOCKOCTH. KapTuHbl JWMHUNA HANPsHKEHHOCTH JTUX TOJEH W
AKBUIIOTCHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOOHUKH B 3IEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHUS 3aPSI0B.

JIMPAEKTPUKHU B DJIEKTPOCTATUYECKOM ToJie. JlusnekTpuueckasi IpOHUIIAEMOCTh
BEIIECTBA.

Konpencatop. ONeKTpOEMKOCTh KOHAEHCATOPA. IDIEKTPOEMKOCTH IIJIOCKOTO
KOHJICHCATOpA.

[TapannensHOEe coennHEHUE KOHJIEHCATOpOB. lIlocnenoBaTenpHOE COEAMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKAs  3alllUTa, 3a3€MJICHUE  DJIEKTPONPHUOOPOB,
KOHJIEHCaTophl, TeHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TI0JIE€ IBYX 3apsKEHHBIX IJIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKM B AIEKTPUUECKOM MOJIE.

DJIEKTpOCTaTUYECKasl 3aLIUTA.

Y CTpOoWCTBO U IEUCTBUE KOHIEHCATOPA MTOCTOSHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JIEKTPOEMKOCTU IIOCKOTO KOHJEHCATOpa OT IUIONIaAH TUIaCTHH,
PACCTOSIHUS MEXIYy HUMHU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIeHCcaTopa.

3apsiika U pa3psjika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKyMm.

OrneHka cujl B3aUMOJICHCTBUS 3apsHKEHHBIX TeJl.

HaGnronenue mpeBpaiiieHuss SHEPTHH 3apsDKEHHOTO KOHJIEHCATOpa B DHEPTHUIO
M3JIy4YEHUs CBETOANO/IA.

N3yuyeHne npoTekaHus TOKa B LENHU, COACPHKAILIECH KOHICHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHIIUAJIOB (HAIIPSIKEHUSI) TIPH MOCIE0BATEILHOM
COEIMHEHNUU KOHICHCATOPOB.

Uccnenosanue pa3psaa KOHJIEHCATOPA YEPE3 PESUCTOP.
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Tema 2. Illocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOsIHHBIN TOK.

VYcnoBus cyliecTBOBaHUSI HOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKa. MICTOUHMKH TOKA.
Hanpsixenue U u DJ1C é.

3akoH OMa JiJ14 y4acTKa L.

DNEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCThH COIMPOTUBIICHUS OJHOPOJIHOTO
MPOBOAHUKA OT €ro JIMHBl W IUJIOMIAJM TOMEPEYHOrO0 CEUYCHUs. Y IeIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[locnenoBarensHOE, MapaieIbHOE, CMENIAaHHOE COEJIMHEHHE IPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpudeckux 1eneil. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOUITHOCTh 2JIEKTPUYECKOrO0 TOKa. TerioBas MOIIHOCTb, BbIAC/sEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOoH OMa 1Jis MOJIHOM
(3aMKHYTOM) »dJeKkTpudeckoil 1enu. MoIHOCT, HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonnencaTop B 1ienu mMOCTOSTHHOTO TOKA.

TexHuyeckre YCTPONCTBA M TEXHOJOTHYECKUE TIPOILIECCHI:  aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK AJIEKTPUUECKON SHEPTHUH.

Jlemoncmpayuu.

N3mepeHue cuiibl TOKa U HAMPSHKEHUS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAMPSDKEHUS JIJISL PE3UCTOPA, JIAMIThI
HaKaJMBaHUS U CBETOJMOMA.

3aBUCHUMOCTh CONPOTUBJICHUS UWJIWHIPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS U MaTepuaa.

Uccnenoanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTHUBJIEHUS MPU MOCTOSTHHOM
HaIpsHKCHUH.

[Tpsamoe uzmepenue I/1C. KopoTkoe 3aMbIkaHUE rajJbBaHUYECKOTO 3JIEMEHTA U
OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0bl coenMHeHus1 UCTOYHUKOB Toka, DJIC GaTapeil.

UccnenoBanue pasHOCTH MOTEHIMAIOB MEXKY IMOJIOCAMU UCTOYHHKA TOKA OT
CHUJIBI TOKA B ICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

Uccnenoanne CMEMIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKCHUS JJISL  JIAMIIb
HaKaJIMBaHMUS.
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VYBenuueHue npejesa u3MepeHus: amrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYyTPEHHETO CONMPOTUBIICHUS HICTOYHUKA TOKA.

Uccnenosanue 3apucumoctd D/IC ranbBaHUYECKOTO JIEMEHTA OT BPEMEHH MpU
KOPOTKOM 3aMbIKaHUH.

Hccnenoanne pa3HOCTH MOTEHIHMAIOB MEXKY IMOJOCAMU UCTOYHHKA TOKA OT
CHUJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCHMOCTH ITOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHIIBI
TOKa.

Tema 3. Toku 6 paznuunsix cpeoax.

DJIEKTpUYECKasi  MPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  DIJIEKTPOHHAs
IIPOBOAUMOCTE TBEPABIX METAJLIOB. 3aBUCHMOCTH COINPOTUBICHHUS METAIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

ITonynpoBOIHUKHY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynpoBoIHUKOB. CBoiicTBa p—N-niepexona. IlomynpoBogHKOBBIE TPUOOPHI.

DIJIEKTPUYECKUM TOK B JJIEKTPOJUTAX. IJIEKTPOJUTHYECKAS JTHCCOLMALIMSL.
DnekTponu3. 3akoHbl Dapajes 1Sl ANEKTPOIn3a.

DJIEKTPUYECKUM TOK B Tazax. CaMOCTOSITENbHBIN U HECAMOCTOSATEIbHBIN Pa3psI.
Paznuunbie THIIBI cCaMOCTOSITENBHOTO pa3psana. Monnus. [Lazma.

TexHuueckue yCTpoMCTBa U MPAKTUYECKOE IPUMEHCHUE: Ta30Pa3psIHbIE JIaMIIbI,
AJNIEKTPOHHO-JIy4YeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: TUOM, TPAH3HUCTOP,
dboTonMoAa, CBETONUOA, TallbBaHKUKA, pa(MHUPOBAHWE MENH, BBIIUIABKA AJTIOMHHMS,
AJIEKTPOHHAs MUKPOCKOITHS.

Jlemoncmpayuu.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAIIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psaa U NpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npAKMUKym.

Habmronenue ammekTpoiusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3nYecKUuil MPAKTUKYM.
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Crioco0bl u3MepeHus: (pU3NUECKUX BEITUYMH C HCIIOJIb30BAHUEM AHAJIOIOBBIX U
U(GPOBBIX H3MEPUTENBHBIX MPHOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTENBbHBIC MOTPEIIHOCTH M3MEpPEHU (PU3MUEeCKUX BEIUYHH.
OrneHka rpaHul] IOrpeIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEOBAaHUM 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH, IPOBEPKA MPEIOKEHHBIX THIOTE3 (BBIOOp M3 pabOT, OMMCAHHBIX B
TEMAaTHYECKHX pa3jenax «YUYEeHHYECKH HKCIIEpUMEHT, J1a0OpaTOpHbBIE padOTHI,
MIPAKTUKYM» ).

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢pusuku yriyonéHHoro ypoBHs B 10 Kacce OCyIECTBISIETCS C
Y4ETOM COZAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€ € KypcaMHU MAaTE€MAaTHKH,
OMOJIOTUH, XUMHUH, Freorpaduu U TEXHOJIOTUH.

Mesicnpeomemnoie NOHAMUA, CEAZAHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20
nO3HaHUA: IBJICHNUE, HAy4HbIN (haKT, TUNoTe3a, (pu3ndecKasi BEIMUMHA, 3aKOH, TEOPHS,
HaOJIIOJIEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, W3MEpPEHHUE, MOTPEIIHOCTU
M3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas 1ad0paTOPus.

Mamemamuka: pemieHue cucteMbl ypaBHeHui. JIuneitnas ¢pynkuus, napadoina,
runepbona, uUX rpapukd M cBoicTBa. TpuUroHOMETpUYEeCKHE (YHKLIMU: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI
Y UX NPOEKLIUHA HAa OCU KOOPAMHAT, CJI0)KEHHE BEKTOPOB.

Buonozua: mexanuyeckoe IBIKEHUE B KMBOM mpupoje, auddysus, ocMmoc,
TEMJO00O0OMEH JKHMBBIX OPTraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpelibl,
yTUIU3alusg OMOOPraHMYECKOro TOIJIMBA JJIsi  BBIPAOOTKH  «TEIJIOBOW» U
AJIIEKTPOIHEPTIUH, TOBEPXHOCTHOE HATSHKEHUE M KalWUIAPHBIE SIBJICHHUS B IPHUPOJE,
ANEKTPUYECKHUE SIBJICHUS B )KUBOW NIPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAas Macca, MOJyYeHHWE HAHOMATEpUaJOB, TEIJIOBBIE CBOWCTBA
TBEPABIX TEJ, XKUIAKOCTEH W ra3oB, KMJIKUE KPUCTAIUIBI, JEKTPUUYECKHE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTHYECKAas  JUCCOLMALMs,  TlajJbBaHHWKA,  AJIEKTPOHHAS
MUKPOCKOIHS.

TI'eocpagpua: Bnaxxnocts Bo3ayxa, BETPbl, 0apOMETP, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHUE JBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB, YUET
CyXOTO M JKHJKOTO TPEHHsS B TEXHUKE, CTATHUYECKHE KOHCTPYKLMHU (KPOHILUTENWH,
pemeéTyarble KOHCTPYKLHMH), HWCIIOJIb30BAaHUE 3aKOHOB COXPAaHEHHS MEXAaHUKH B
TEXHUKE (TUPOCKOII, BOAOMET U JIPYTUE), IBUTATEb BHYTPEHHETO CropaHusi, mapoBas
TypOuHa, OBITOBOM  XOJOAWJIBHUK, KOHJIULMOHEP, TEXHOJIOTUU MOJyUYEHHUS
COBPEMEHHBIX MaTEpPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
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QJICKTPOCTATHUYICCKAA 3alllUTa, 3a3CMJICHHUC 3JI€KTpOHpPI60pOB, ra3opaspsAAHbIC JIAMIIbI,
IMOJIYIIPOBOJAHHUKOBBIC HpI/I60pBI, TraJlbBaHHKaA.

11 KJTACC

Pa3znea 4. JaekTpoanHamMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBrE TOCTOSIHHBIX MarHWTOB U MPOBOJIHUKOB C TOKOM. MarHutHoe
rosne. Bektop MarHuTHOM MHAYKUWH. [IpMHIMI CyNeprio3uiMyu MarHUTHBIX IOJIEH.
JIvHMM MarHUTHOW MHIYKIWH.

MaruuTtHoe MoJje MPOBOAHMKA C TOKOM (TPSIMOTO MPOBOJAHHMKA, KATYIIKA U
KpyroBoro BuTka). OnsIT Jpcresa.

Cuna Amrniepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHna, €€ HanpaBIeHUE U MOIYJb. [[BUKEHUE 3apsKEHHOW YaCTHUIIbI B
OJIHOPOJJHOM MarHuTHOM nosie. PaGora cunsl JlopeHua.

MaruutHoe nosue B BeuectBe. PeppoMarHeTHKy, rapa- U JUaMarHeTHKU.

TexHHuuecKue YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IPUMEHEHHUE
MTOCTOSIHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTHUMETP, AJIEKTPOIBUTATEND
SIko0M, yCKOPUTENH 31I€MEHTAPHBIX YACTHULI.

Hemoncmpauuu.

Kaptrna nuHuit THAYKIIMA MarHUTHOTO TOJIS TIOJIOCOBOTO U MOJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuil MarHUTHON MHIYKIIUU OISl JIJTMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJAHHUKA, KATYIIKH C TOKOM.

B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaGnronenue nBm>xXeHus MyykKa 3J€KTPOHOB B MArHUTHOM ITOJIE.

[IpuHuUn neHCTBUS JIEKTPOU3ZMEPUTENHLHOTO MPUOOpPAa MATHUTORIIEKTPUUECKON
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

WccnegoBanre MarHUTHOTO TMOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue necTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHrne MarHUTHOM MHIYKIIMA Ha OCHOBE U3MEPEHUS CUIIbl AMIIepa.

Tema 5. Inekmpomaznumnan uHOYKYuU.
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SIBneHue 3NeKTpOMarHuTHOW MHAYKIMU. [IoTOK BeKTOpa MarHuTHOM MHAYKITUY.
OJC wuHaykumu. 3akoH J3yeKTpoMarHuTHoM wuHAaykuuun @apanes. Buxpesoe
anexktpuueckoe nose. Toxkn Dyko.

O/J1C uHIYyKUIMU B IPOBOHUKE, IBIXKYIIEMCSI B OTHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HHAYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKA. SIBJIeHME
caMouHaykiuu. 3/C caMOuHyKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHnuecKue ycTpoiCTBa U TEXHOJIOTMYECKUE MTPOLIECCHI: MHIYKIIMOHHAS [1€Yb,
COJICHOU, 3aIIMTA OT 3JEKTPU3ALINH TeJl IPHU IBHXKEHUH B MAarHUTHOM T0JIE 3E€MJIH.

Jemoncmpayuu.

HaGnrogenue siBneHus 2I€KTpPOMAarHuTHOM MHTYKIIHH.

HccnenoBanne 3aBucumoct OJIC MHAYKIMM OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO TIOTOKA.

IIpaBuino Jlenna.

[Tanenuie MmarauTa B aTlOMUHUEBOM (MEeIHOW) TpyOe.

SIBneHne caMOMHIYKIIMH.

HccnenoBanune 3aBucumoctd OJ[C caMOMHIOYKIHMHA OT CKOPOCTHM HM3MEHEHUs
CWJIBI TOKA B LIEIIN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

WccnenoBanue siIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Onpenenenre MHAYKIMU BUXPEBOTO MAarHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

COopka Moz1enu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspnes S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonnueckue koneOanus. Kunematnyeckoe M JHHAMUYECKOE OIMCaHUE.
DHepreTUuecKkoe OINUCAHHUE (3aKOH COXPAaHEHUsS MEXaHWYeCKOW sHepruu). BriBon
JTUHAMUYECKOTO OMHMCAHMS TaPMOHMYECKHX KOJEOAHMM W3 HUX DHEPreTHYECKOro U
KMHEMAaTH4YECKOTO ONHUCAHMUS.

Ammumntyaa u ¢aza koneOaHuid. CBsi3b aMIUTUTYIbl KOJEOAHUNA MCXOTHOM
BEJIMUMHBI C aMIUTUTYAaMH KoJieOaHU €€ CKOPOCTU U YCKOPEHHS.

Ilepuon wu wyactora kojeOanuid. Ilepron ManbIx CBOOOJHBIX KoJeOaHUMN
MareMaTuyeckoro MasTHuka. Ilepmon cBOOOAHBIX KOJEOAHUU MPYKUHHOTO
MasTHUKA.
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[Tonsitue o 3aryxaronux KoseOaHusaX. BoiHyXIeHHbIe KojeOaHus. Pe3oHaHc.
Pe3onancHass kpuBas. BrusHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIE0aHUSI.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHUECKHE MPOLECCHI: METPOHOM, YaChI,
Kauyesu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHUSL.

HaGmoienne HE3aBUCMMOCTH MEPUOJA MaNbIX KojieOaHWi rpy3a Ha HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoJieOaHWW U 3aBUCHUMOCTU TEPHOJIa CBOOOHBIX
KOJIEOAHHI OT COMPOTUBIIEHHUS.

HccnenoBanue KojiebaHUM Trpy3a Ha MACCUBHOW NPYXUHE C  LEJBIO
(dhopMupoBaHUs NPEACTABICHUNA 00 HACAILHON MOIENIU MPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUH MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne mnepuoga CBOOOJHBIX KOJCOAHUN HUTSHOTO U MPY>KUHHOTO
MasITHUKOB.

N3yuenune 3aK0OHOB IBUKEHUSA TeJa B X0JIe KoyieOaHUii Ha yIpyroM MojBece.

N3ydenune nBMKEHUSI HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue 2HEPTUM B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOAHUIA.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazHumnuole Koaebanus.

Konebarenbuplii  kOoHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJICOAHHS B
uaeanbHOM KosiebarensHOM KoHType. @opmyina ToMcoHa. CBA3b aMILUTUTYAbI 3apsiia
KOHJIEHCATOpa C aMIUIUTY/I0M CHJIBI TOKa B KOJie0aTeThHOM KOHTYPE.

3aK0H COXpaHEHHS SHEPTUH B UACATHHOM KOJIe0aTeIbHOM KOHTYpE.

3aTyxaroume 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemeHHbIi1 TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JICHCTBYIOIIEE 3HAYEHWE CUJIBI TOKA W HANPSDKCHWs] TPU  pasIudHOu ¢opme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconIanbHbIA TNEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
MHJIYKTUBHOCTH B LIENHU CUHYCOUJAIBHOTO IMEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsikxeHHi.
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Wneansubiit  Tpanchopmarop. [lpousBoicTBo, mepegadya u  MNoTpediieHHE
ANEKTPUYECKON SJHEPTUH.

DKOJIOTMUECKHE PHUCKA TpH MPOU3BOACTBE 3JEKTpo3Hepruu. KymnbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: BJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOnepeaay.

Jemoncmpayuu.

CBOOOHBIE ANIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJEOAHHM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYypa.

OcumorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarMKX IEKTPOMArHUTHBIX KOJIEOAHHI.

Mopenp 3JIEKTPOMarHuTHOTO TEHEPATOpA.

BoeinykieHHbIE CUHYCOMIaIbHbIE KOIEOaHUsI.

Pesucrop, karymka UHAYKTUBHOCTH M KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc 1npu MOCIENOBATEIbHOM  COEAMHEHWH  PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHAEHCATOpa.

Y cTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mopneinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

Nzyuenue tpanchopmaropa.

HccnenoBanne nEpEMEHHOrO0 TOKAa Yepe3 MOCIEI0BATENIBHO COCOUHEHHBIC
KOHJIEHCATOp, KaTylIKy W PE3UCTOP.

HabitoieHue 351eKTpoOMarHUiTHOTO pe30HaHca.

HccnegoBanue paboThl MCTOYHHUKOB CBETA B LMW EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAazHUMHbLE G0JIHbI.

MexaHnudeckue BOJHBI, YCIOBHS UX pacnpocTpaneHnus. Ilomepeunsie u
IIPOJI0JIbHBIE BOJIHBL. [lepros, CKOpOCTh paclipocTpaHeHus U AJIMHA BOJIHBL. CBOKCTBA
MEXaHUYECKUX BOJIH: OTpaKeHUE, MpeoMiIeHne, MHTepdepeHIus u qudpaKius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMarHUTHBIE BOJIHBI. YCJOBHUS M3IYYEHUS 3IIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa 3JIEKTPOMarHUTHBIX BOJH: OTPAXXEHUE, NPEIOMIIEHUE, MOJISPU3aLUs,
uHTEephepeHus U 1udpakius.

[Ilkana >71eKTpOMarHUTHBIX BOJH. [IpuMeHeHuEe >JIeKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.
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[IpyuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpeIbl.

TexHnueckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paAuoONpUEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OObpazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOAOIHHBIX BOJH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Hab6utoienue otpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeHunn u qudppakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBoucTBa yIbTpa3ByKa U €r0 NPUMEHEHHE.

Hab6utoieHue cBsi3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C AMILTUTY/IOM U YaCTOTOM
KoJie0aHuM.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEJTOMIICHHUE,
noJisipu3anus, IMPpaxkuus, THTepPepeHLns.

OObHapyxeHue HHPPaKpacHOro U yIbTPapUOIETOBOIO U3TYyUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3AMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoNMHENHOE pacnpoCTpaHEHUE CBETa B OJHOPOJAHOWN cpene. Jlyd cBera.
ToueuHbIll HCTOYHUK CBETA.

OtpaxxeHune cBeTa. 3akOHbl OoTpaxkeHus cBera. [locTpoenune uzoOpaxkeHUl B
miockoMm 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOoHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN TMOKa3aTeNb
npesnomieHuss. OTHOCUTENBHBIN IMOKa3aTeNlb NpesnoMieHus. [IocTOSHCTBO 4acTOThI
CBETa U COOTHOIIEHWE JJIMH BOJH IPU NEPEXO0/I€ MOHOXPOMATHYECKOrO CBETA YEpE3
IpaHUIly pa3zesa IByX ONTUYECKUX CPE/.

Xop myueii B mpusme. [ucnepcus cBera. CnoxkHbld cocTaB Oenoro cBera. L[Ber.

[TomHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yroa IOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparoiue u paccenBarolue JuH3bl. ToHKas arH3a. @OKYCHOE pacCTOsSHUE U
ONTHYECKass CHJIa TOHKOM JMH3bL. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHMSI TOHKOM
chepudecKkoil JIMH3bI OT €€ TeOMETPUM U OTHOCUTEIILHOTO MTOKa3aTelis MPEIOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.
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Xon nyya, IPOLIEANIErO JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoit ocu. [Toctpoenne n300pa>keHuit TOUKH U OTpe3Ka MPSMOIl B COOMPAIOITIX
Y PaCcCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTtuyeckue mpudbopsl. Paspemaromas crnocoOHOCTh. [71a3 kak onTuveckas
cucTeMa.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

Bomnoas ontuka. MaTepdepenus ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOIIOACHUS MaKCUMYMOB ¥ MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX
KOT'€PEHTHBIX UCTOYHHUKOB. [IprMepbl Kaccuyeckux MHTEP(PEPEeHIIUOHHBIX CXEM.

Hudpakuus csera. JudpakunonHas pemeérka. Y cioBue HaOIIOASHUS TIaBHBIX
MaKCHUMYMOB TIpU TAJEHUM MOHOXPOMATUYECKOTO CBETa Ha JUPPAKIIHMOHHYIO
PELIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHl: OYKH, JIyma,
nepuckon, ¢oToarrmapaT, MHUKPOCKON, MNPOEKIIMOHHBIN anmnapar, MPOCBETICHHE
ONTUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS pPEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Uccnenosanne npeioMIeHUs CBETA.

Ha6nronenue noHoro BHyTPEHHETO OTpakeHusl. MoJieib CBETOBO/IA.

Hccnenosanne xoaa CBETOBBIX ITYYKOB YEPE3 MIIOCKOIAPAJUIENIBHYIO IUIACTUHY U
MIpU3MY.

HccnenoBanue cBOMCTB M300paykKeHU B JTMH3AX.

Mogenu MUKpOCKoma, TEJIECKOIa.

Habmronenue natepdepeHunu crera.

Habmronenne 11BeTOB TOHKUX IIEHOK.

Habnronenune nudpakiyuu ceera.

N3yuenune audpakiinoHHON pemETKY.

HaGnronenue nudpakiimoHHOTO CIEKTpa.

HaOnronenue aucnepcuu cBera.

HaGnronenue nossipusaiuu cBeTa.

[TpumeHeHue MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3Mmepenue nokazaress npeioMIeHUs CTeKIIa.

Uccnenosanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUS OT BelllecTBa (Ha puMepe
KUJKUX JINH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIONTUX JINH3.
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[Tony4yeHnue n300pakeHus B CUCTEME U3 MIOCKOTO 3epKajia U JIUH3HI.

[TomyyeHnue n300pakeHus B CHCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKIUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIIny U MOJsIpU3aiu CBETa.

N3ydenne noysipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue unTeppepeHInm JIa3epHOro U3IYYCHHS Ha IBYX IIEIIsX.

Ha6nronenue nucnepcun.

Habmonenue n uccnenoBanue AuppakiinoOHHOTO CIEKTpa.

N3MepeHne IIMHbBI CBETOBOW BOJIHBI.

[TonydyeHue criekTpa H3Iy4YEHHUS CBETOJMOJIa MPU MOMOIIM JUPPAKITUOHHOU
PELIETKH.

Pa3znes 6. OcHOBBI CIeUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHMIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHWKHU. llocTymaTsl cnenuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBail. [IpeoOpa3zoBanus Jlopenna. YcioBue
NPUYUHHOCTU. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH W
COKpAIllEHUE JIJINHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3p MacChl C PHEPrU€ U UMITYJIbCOM PEISATUBUCTCKOM YACTHIIBI. DHEPrus
MTOKOS.

TexHuyeckre YyCTpOWCTBA U TEXHOJOTUYECKUE TMPOIECCHl: CITYTHUKOBBIC
MPUEMHUKU, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

VY4yeHn4eckuil HSKCIIEPUMEHT, JIa00paTopHbIe PabOThI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTHH PEIATUBUCTCKUX YacTHIl (10 GoTorpadusim
TPEKOB 3apPsHKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-601an060ii oyaausm.

PaBHOBecHOE TeIIOBOE W3IIy4YeHHE (M3IIydYeHHE a0CONIOTHO YEPHOrO Tena).
3akoH cMmenieHus: Buna. ['mnores3a [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®dotorddext. Onbitet A. I'. CroneroBa. 3akonbl (oTodddexra. YpaBHeHUE
Oiinmrerina st pororddexra. «Kpacnas rpanumay gororddexra.

JlaBnenue cBeTa (B 4aCTHOCTH, JIaBJICHHE CBETA Ha A0COJIFOTHO MOTJIOMIAIOIILY IO U
a0COIOTHO OTpaxarolryro moBepxHocts). OnbiTel [1. H. JIebenena.

BonHoBreie cBoicTBa yactuu. Bomubel ne bpounsa. [nuHa BosHBL e bpouss u
pa3Mepbl 00JIaCTH JIOKAIU3alUK JBMXKYLIEHCs: yacTulbl. KopnycKyasipHO-BOJIHOBOM
nyanusMm. {udpakmus 371eKTpOHOB Ha KPUCTAILIAX.
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Cneunduka uzmepeHud B Mukpomupe. COOTHOIIEHUS HEOINpeAesIEHHOCTEN
['eitzenOepra.
TexHudeckne yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIIEKTPOMETP,

¢doTosneMeHT, (POoToAATUMK, TYHHEJIbHBIH MHUKPOCKON, COJIHEUHas Oatapes,
CBETOAMO/I.

Jlemoncmpayuu.
®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOM MJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPdeKTa.

HNccnenqoBanne  3aBUCUMOCTHM  CONPOTHUBIICHUS  MOJYNPOBOJAHUKOB  OT
OCBCILIEHHOCTH.

CBeToaunosn.
Conneunas Oarapest.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.
Uccnenosanue gporopesucropa.
N3mepenne nocrosiaHoi [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOANO/ OT HANPSKCHUS.
Tema 2. Duzuka amoma.
OnbITel MO HCCHENOBaHUIO CTpoeHusi atoma. [limanerapHass Mozenbp aTroma
Pesepdopna.
[Toctynatel bopa. U3nydyenue u normiomieHne (GOTOHOB MpHU MEpexoje aToMa ¢
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOMH.
Bunpl ciektpoB. CriekTp ypOBHEN SJHEPTUH aTOMA BOJIOPOA.
CnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.
TexHuueckne yCTpOMCTBA U TEXHOJIOTUUECKHE MPOLIECCHI: CIIEKTPAJIBHBIN aHAIN3
(cekTpockon), Ja3ep, KBAHTOBBI KOMIIBIOTED.
Hemoncmpauuu.
Mopens onbita Pezepdopra.
HabmroneHune nuHEHYaTHIX CIICKTPOB.
YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.
OnpeneneHue JJIMHBI BOJHBI JIA3€PHOTO U3TYUYEHHUS.
Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, RPAKMUKYM.
Habmronerune nuHEHIaTOTO CIIeKTpA.

HccnenoBanue cnekTpa pa3peXeHHOTO aTOMApHOTO BOJOpOAa M U3MEpPEHUE
nocTossHHOU PunGepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY.

Hyxknonnas mozaens siapa ['eiizenoepra—Banenko. 3apsn sapa. MaccoBoe 4ucio
sapa. MU30Torsbl.
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PanuoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacna.
['amMmma-usnydenue.

3aKOH paJMOAKTUBHOrO pacnaaa. PannoakTUBHBIE H30TONBI B IPUPOJIE.
CBoiICTBA HMOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHHE paJIHOaKTUBHOCTH HA JKHUBBIC
opranu3mbl. EctecTBeHHBIN (oH u3inydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. JleexT maccsl spa.

Snepusie peakuuu. [lenenue u cuntes3 saep. Anepusie peaktopsl. [IpoGiemsr
YIPaBISIEMOr0 TEPMOSIACPHOTO CUHTE3a. JKOJIOTMUYECKUE ACTIEKThI Pa3BUTHUS SIC€PHON
DHEPIreTUKH.

MeToabl perucTpaluy U UCCIEA0BaHUs 3JIEMEHTAPHBIX YACTHII.

DyHIaMEHTAIBHBIE  B3aUMOACHUCTBUA. bapuOHBI, ME30HBI H  JICNTOHBI.
IIpencraBnenune o CtanmaptHon Mmoaenu. KBapk-TirooHHas MOJEb aJPOHOB.

O®usuka 3a npeaenamu CraHaapTHOM Mojenu. TémHasg marepuss U TEMHas
SHEPIuUsl.

EnnncTBO mznueckoii KapTUHBI MUpA.

TexHu4eckre yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: T03UMETP, Kamepa
BuiibcoHa, sinepHblil peakTop, TEPMOSAEPHBIN peakTop, aToMHasi 60M0Oa, MAarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (GoTorpadusim).

Uccnenosanue paanoakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JI03UMETpA.

N3ydenue noriomieHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaHOE U MUPOBO33PEHUECKOE 3HAUYECHUE
acTpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (U3UKK ISl  OOBSICHEHUS TPUPO/IBI
KOCMHYECKUX OOBEKTOB.

Metonbsl aCTpOHOMHUYECKHX HCclaenoBaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PAANOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMUSI.

Bun 3Bé3mHoro neba. Cospesnus, spKue 3BE3ABI, INIAHETHI, WX BHJIUMOC
JBIDKCHHUE.

CoisiHeuHas cucrema.

Counnrne. ConHeuHas akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, UX OCHOBHbBIC XapaKTEPUCTHUKHU. J[MarpamMma «CHEKTpajJbHBINA Kiacc —
CBETHUMOCTbY». 3BE3/bl TJIaBHOM MOCIEJO0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM TOCIIEA0BATEILHOCTU. BHYTpEHHEE CTPOEHUE 3BE3.
CoBpeMeHHBIE TIPEJICTABICHUS O MPOUCXOXKACHUHU W 3Boonuu CoyHIA U 3BE3.
DTanbl )KU3HU 3BE3I.
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Mieunsiii IlyTe — Hama ["amaktuka. Ilonoxxkenume u aBwxkenue ConHia B
l'anaktrke. Tunbl ramaktuk. PaguoramakTuku M kBasapel. YEpHbIE ABIPHI B Aapax
TaJIaKTHK.

Bcenennas. Pacmupenune Bceenennoi. 3akon Xa06ia. Paz0Oeranue ramsakTuk.
Teopus bonbiioro B3peiBa. PeMKTOBOE U3ITyUYECHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navnooenus.

HaGnronenust 3B€3qHOr0 HeOa HEBOOPY)KEHHBIM TIJIa30M C HCIIOJIH30BAHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUHN JIJIsl ONPECIICHUS MOJI0XKEHUS HeOECHbIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE C03Be3nsA CEBEPHOro MOJIyIIApHs U IPKHUE 3BE3BL.

Habnronenus B Teneckon JIyHbl, MIIaHET, TYMAHHOCTEHN U 3BE3IHBIX CKOILJICHUM.

Du3nYeCcKUuil MPAKTUKYM.

Crioco0bl u3MepeHus: (pU3NUECKUX BETUYHUH C HCIIOJIb30BAHUEM aHAJIOIOBBIX U
U(POBBIX H3MEPUTEIBHBIX TMPUOOPOB U KOMIIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTENBbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3MYECKUX BEIUYUH.
OneHka rpaHull MOTrPeuIHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEJOBAaHUM 3aBUCUMOCTEN (PU3NYECKUX
BEJIMUMH, TMpOBEpKa MpPEIJIOKEHHBIX Trumnore3 (BpIOOp M3 pabOT, ONUCAHHBIX B
TEMaTUYECKUX pazfenax «YUeHHYECKH HKCIepUMEHT, 1abopaTopHble paboThI,
MPAKTUKYM» ).

O0o0maroniee MOBTOPEeHHME.

O0o001eHrne U cucTeMaTH3alusl COAEp)KaHUs paslieloB Kypca «MexaHUKay,
«MonekynsipHast pu3MKa U TEPMOAMHAMUKA», «IJEKTpoauHaMukay, «Konebanus u
BOJIHBI», «OCHOBBI CIEIMATBLHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas (Pu3MKay,
«DNeMEeHThI aCTPOHOMUU U ACTPOPUIUKI.

Ponb ¢pu3nku u acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTMUECKOU, COIIMAIbHOM
U 3TUYECKOM cpepax JesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOMU HAay4YHOU KapTUHE MUDpa, 3HAYCHUE ONMCATENIbHOM,
CUCTEMATU3HUpYIOUIeH, OOBICHUTENLHON U MPOTHOCTHYECKON (QYyHKIMIA (u3HuecKon
TEOpHH, POJIb HU3UUECKON TeopuH B (POPMUPOBAHUM MPEACTABICHUN O (HU3UUECKOM
KapTHHE MHUpa, MECTO (U3NYECKOM KApTHHBI MHpa B OOIIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢puzuku yriryosa€HHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
YYETOM COAEPKATENBHBIX MEXNPEAMETHBIX CBA3€H C KypcaMHd MaTEMAaTHKH,
OMoNOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.
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Mescnpeomemnvie noHAmMUA, CEA3AHHbBIE C U3YYCHUEM MEMO0006 HAYYHO20
nO3HAHUA: IBJICHHUE, HAYYHBIN (haKT, TUIOTE3a, (pU3ndecKas BeIMUnHA, 3aKOH, TEOPHS,
HaOJIIOCHUE, SKCIIEPUMEHT, MOJEIMPOBAHHUE, MOJIE€Ib, U3MEPEHHE, MOTPEIIHOCTU
U3MEPEHN, U3MEPUTENbHBIE TPUOOPHI, LU poBast 1adOpaTOpHsL.

Mamemamuka: pelieHUE CUCTEMBl ypaBHEHUH. TpUrOHOMETpUYECKHUE
(YHKIUU: CHUHYC, KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOXIECTBO. BEKTOpbl M MX NPOEKIMM HAa OCU KOOPJIHWHAT, CJIOKEHHUE BEKTOPOB.
[IpousBogubie aneMeHTapHbiX ¢GyHKIUA. [Ipu3Haku mnoao0us TpPEyroJbHUKOB,
OIIpe/ieNICHUE IIOIAAN MIIOCKUX (HUTyp U 00bEMa TeEl.

Buonocua: »>nextpuueckue SIBICHHS B JKMBOW MpPHUPOAE, KojeOaTeabHbIE
JIBWKEHUS B OKMBOM TMPUPOJE, DSKOJOTMUYECKHE PHUCKH TMIPU MPOU3BOJCTBE
DNEKTPODHEPTHH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIoIIEHM  Cpensl,
YABTPa3BYKOBasl TUATHOCTHUKA B MEIUIIMHE, ONITUYECKUE SIBJIEHUS B )KMBOM IIPUPO/IE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJIUIMYECKast CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIETKY, CIEKTPaAJIbHBIN aHaIM3.

T'eocpagpua: MarHuTHBIE TTONTIOCA 3€MIIH, 3aJI€KU MATHUTHBIX pyA, GPOTOChEMKA
3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSIHHBIX  MAarHuTOB, 3JIEKTPOMAarHuTOB,
AJIeKTpoABUraTeNb SIkoOM, reHepaTop MEepPeMEHHOr0 TOKa, WHAYKLHOHHAs Ieub,
JIMHUM DJIEKTPOIIEpenay, 3JIEKTPOABUTAaTENb, pajap, PaIUONPUEMHHUK, TEIEBU30D,
anteHHa, TtenepoH, CBY-meub, ynbTpa3ByKkoBasg JAHArHOCTUKA B TEXHUKE,
MPOCKIIMOHHBIA amnmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes, CIyTHUKOBBIC
NPUEMHUKH, AJIEpHAsi JHEPIrEeTUKA U SKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHS.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHLIE
PE3VJIbTATHI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS y4eOHOTO TpenMera «DU3nKay JOJIKHBI
OTpaxxaThb TOTOBHOCTh W  CIOCOOHOCTh OOYYalOIIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHHH,  COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM [IEHHOCTSIM POCCUMCKOT0 O0IIECTBA, PACIIMPEHHE KU3HEHHOTO OITbITa
U OnbITa JEATEIBHOCTH B MPOLECCE pealu3aldd OCHOBHBIX HaIpPaBIICHUU
BOCIIUTATEJILHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

IPAKIAHCKOT0 BOCIIUTAHMSA
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c(hOPMHUPOBAHHOCTH TPAKAAHCKON TTO3UITMH 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYCTIOBCUCCKHX TYMAHUCTHYECKHX M
JIEMOKPAaTHIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ICSATCIBHOCTh B MHTEpPECaxX TIPaKIaHCKOTO
oOmecTBa, ydJacTBOBaTh B  CaMOYIIpaBJICHHMH B  00pa3oBaTeIIbHOM
OpraHH3allNH;

YMCHHE B3aMMOJICHCTBOBATH C COITUAIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QyHKIMAMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKON JACSITEILHOCTH.

MATPHOTHYECCKOI'0O BOCIIMTAHUA

c(hOpMHUPOBAHHOCTH POCCHICKON TPaXIaHCKON WUJIECHTUYHOCTH,
MaTpUOTU3MA,;

LICHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CUMBOJIAM, JOCTHKECHUSIM
POCCUMCKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;
CITIOCOOHOCTh OIICHUBATh CUTYaIlMI0 W IMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE
B JICATEIILHOCTH YUYEHOTIO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO.

ICTETHYECCKOIO BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPUYECTBA,
npuUCyIIero (GU3NIecKoi HayKe.

TPYAOBOI'O BOCIIUTAHMSA:

MHTEpEC K paznuyHbIM chepaM npodhecCHOHANbHOU AESTENbHOCTH, B TOM
YHCIJIE€ CBSI3aHHBIM C (DU3UMKOW M TEXHUKOW, YMEHHE COBEpLIaTh OCO3HAHHBIN
BbIOOp Oynymiedt mpodeccuu M peann3oBbIBaTh COOCTBEHHBIE >KM3HEHHbBIE
IJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00J1acTH
(GU3UKY HA TPOTSXKEHUU BCEU KU3HH.

IKOJOTNYECCKOI0 BOCIIMTAHUA

c(OPMHUPOBAHHOCTh 3KOJOTHYECKOW KYJIBTYphl, OCO3HaHUE TJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUN B OKPYKAIOUIEH CPENC HA OCHOBE
3HAHMU LEJIeW YCTOMYMBOIO Pa3BUTHUs YEJIOBEYECTBA,

26



pacumpeHne OmbITa JeATeNFHOCTH SKOJIOTMYECKOW HAampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (UBKKE.

HEHHOCTN HAYYHOI'O MO3HAHUA

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAay4YHOH JAEsITeNIbHOCTH, TOTOBHOCTH B IpoOIlecce
U3y4eHus: (U3HKM OCYIIECTBIISITH MPOEKTHYID M HCCIEHOBATEIbCKYIO
NEeATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornyeckue 1ecTBUA:

CaMOCTOATENbHO  (OpMyJIMpOBaTh W aKTyallM3UpPOBATh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIU JEATEIBbHOCTH, 3a/aBaTh IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHUS,

BBISIBIIATH  3aKOHOMEPHOCTH M MPOTHUBOPEUHS B  paccMaTpUBAEMBIX
(U3HUECKUX ABJICHUSX;

pa3pabaThiBaTh IUIAH peLIEHUs MPOoOJeMbl C YYETOM aHalIM3a MMEIOIIMXCA
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTB KOPPEKTHBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LIEJIIM, OLIEHUBATh PUCKU NOCJIENCTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATH U BBINIOJIHATH Pa0OTY B YCIOBUSX PEATBHOT0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBrle ucciieqoBareLbCKue 1eCTBUA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBHIMU TOHATHUSMH W METOJaMHU
(du3nyuecKoil HayKu;

BJIJICTh HaBBIKAMU YYEOHO-UCCIIEI0BATEIHLCKONW M MMPOCKTHOM JEATEIHLHOCTU
B o0Oyact (U3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIIBHOMY
MIOWICKY METOJIOB peIIeHUs 3a1ad (PU3NYECKOro COACpKaHUs, MPUMECHEHHUIO
Pa3INYHBIX METOJIOB TTO3HAHUS;

BJIQJCTh BHJAMH JICATCIBHOCTH II0 IIOJYYCHUIO HOBOTO 3HAHHS, €T0
WHTEPIpETAINH, MPEeoOPA30BAHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX yUCOHBIX
CUTyalMsiX, B TOM YHCJIE MPU CO3JAaHUM YYEOHBIX MPOEKTOB B 00JACTH
bu3uKy;
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BBISBIISITE [IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJlM3HpOBaTh 3ajaudy,
BBIIBUTATh TUIIOTE3y €€ PelIeHUs, HAXOIUTh apTYMEHTHI JJIsl TOKa3aTeIbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMEeTPhbl U KPUTEPUU PEILICHUS;
aHAM3UPOBaTh IMOJNYYCHHbIE B XOJA€ peIICHUs 3aJadd Pe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JOCTOBEPHOCTH, NMPOTHO3UPOBATH M3MEHEHHE B
HOBBIX yCJIOBHSX;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3aladl B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3ZHUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

yMETh [EPEHOCUTh 3HaHUS 10 (QU3UKE B TMPAKTUYECKYI0 0O0JIacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJIEH, TPEJIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;
CTaBUTh MPOOJIEMBI U 33Ja4H, I0IYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pabora ¢ nundpopmanueii:

BJIQJICTh HAaBBIKAMU IMOJYYEHUS MHPOpMalUUUd (PU3HUECKOTO COJIEpKAHUS U3
HMCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATh MOUCK, aHAU3,
CUCTEMATU3ALMIO U UHTEPIIPETALNIO HH(OPMALIUU pa3INnYHbIX BUJOB U GOpM
[IPEICTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OpMAIIH;

UCIIOJIb30BaTh  CPEACTBA HH(POPMALUMOHHBIX U  KOMMYHHKaLMOHHBIX
TEXHOJOTMHA B  pEIMIEHUH  KOTHUTUBHBIX,  KOMMYHHUKATHBHBIX |
OpraHMU3aIMOHHBIX 3a/1a4 ¢ COOJII0/IeHnEM TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MMacCHOCTH, TUTHEHBI, pECYpCOCOEpEKEHUS, TPABOBBIX U ITHYECKUX HOPM,
HOPM UH(OPMALIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3UYECKOTO COJEPKAHMS B Pa3IU4HbIX (popmaTax ¢
y4€TOM Ha3HayeHuss MHPOpMAalMK W 1EJIeBOW ayJIuTOpHUH, BbIOHpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YAIU3AINH.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

OCYIIECTBIISTH OOIIIEHUE HA ypOKaxX (PM3UKH U BO BHE-YPOUHOU ACSITENLHOCTH;
pacmo3HaBaTh MPEANOCHIIKA KOHQIMKTHBIX CHUTyallMd W CMSTYaTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MOHUMATh M MCMOJh30BaTh MPEUMYIIECTBA KOMaHIHON M WHIWBHUIYaTbHOM
paboThI;
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BBIOMpATh TEMATUKy U METOAbl COBMECTHBIX NEHCTBUI C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJieHA KOJIJICKTUBA;

MpUHUMATh 1eJIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTUKEHHUIO: COCTABIIATH IJIaH ACHCTBUA,
pacnpenesnsaTh pojiu ¢ y4ETOM MHEHHM y4aCTHUKOB, OOCYX/IaTh PE3YJIbTAThl
COBMECTHOM paboThI;

OIIEHMBATh KAYECTBO CBOETO BKJIA/IA U KAXOTO YYACTHUKA KOMAaH/IbI B OOIIIHi
pe3yJabTar 1o pa3padOTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJEU C TO3UIMH HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETUUECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE 1elCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIISITh [TO3HABATEJIBHYIO JEATEIbHOCTh B 00JacTH
(U3MKM U aCTPOHOMMH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOATENIBHO COCTaBJIATH IUIAH PEIICHMS PACUETHBIX M KAYECTBEHHBIX
3aja4, IJIaH BBINOJHEHHUS MPAKTHUYECKOHM paboThl ¢ Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

J1aBaTh OILICHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JTUYHbBIX MPEINOYTECHHUI;
JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULMU B OOJACTH
(U3UKHK, MOCTOSHHO TMOBBIMIATh CBOW OOpA30BATENbHBIM U KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTpOﬂb, AMOIUOHAJIbHBbIN NHTENJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYAIUsIM, BHOCUTb KOPPEKTUBHI B JIESITEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BJIaJICTh ~ HABBIKAMH  IIO3HABAaTEIbHOW  peduieKkcMH KaK  OCO3HaHHMS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX IMTPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU JJIsl OLICHKU CUTYaIlMH, BEIOOpa BEPHOTO
pelieHus;

29



e yMEThb OIICHUBATh PHUCKHM M CBOCBPEMCHHO INPUHHUMATh PEHICHUS 110 HX
CHUKEHUIO;

e TMPUHMMATh MOTHBBI W apTyMEHTHl JPYTUX TMPH aHAINW3E PE3YJIHTaTOB
NeATEITBHOCTH;

e TPUHUMATH ceOs1, TOHMMAas CBOM HEJIOCTATKH U JOCTOMHCTBA,

e IPUHMMATh MOTHBBI W apryMEHTBl JPYrUX IPH aHAIM3C PE3YJIbTaTOB
NEeSTETHPHOCTH;

e TMPHU3HABAThH CBOE MPABO U MPABO APYTUX HA ONTHOKH.

B mporecce MOCTHKEHHSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI 110
dbu3uke IS YpOBHA cpeaHero oOmero oOpa3oBaHus Yy OOyYaromuXxcs
COBEPIIICHCTBYETCS OMOITMOHAIIBHBII HWHTEJUICKT, MIPEAIOJIar afOIIHIA
c(hOpMHUPOBAHHOCT:

e CaMOCO3HAHWSI, BKITFOYAIOIIETO CIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHME, BUJIETh HAIPaBJICHUS Pa3BUTUS COOCTBEHHOW AMOIIMOHAILHOMN
cdepsl, ObITh YBEPEHHBIM B ce0€;

e CaMOpPETYJIUPOBAHMS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTHh QJalTHPOBATHCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMU, BKIIOUYAIOIIECH CTPEMIICHHE K JIOCTHXKCHHIO TIEJIH U
yCrexy, ONTUMU3M, MHUITUATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOIS U3 CBOMX
BO3MOKHOCTEH;

e OMIIATUH, BKIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh IMOIIMOHAILHOE COCTOSIHUE
JIPYTUX, YYWUTHIBATh €r0 TPH OCYIIECTBICHUM OOIIECHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEIKUBAHUIO;

e COIMAJLHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBAaTh OTHOIIICHHUSI
C JpPYyrdMH JIOAbMH, 3a00THTHCS, TPOSBIATH HMHTEPEC W pas3pemiarh
KOH(JIUKTHI.

I[MTPEMETHLBIE PE3VJIBTATBI

K xoniy o6yuenus B 10 knacce npenMeTHbIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e TMOHMMATh poib (GU3UKA B  HKOHOMHYECKOW,  TEXHOJIOTHYECKOM,
AKOJIOTMYECKOM, COIMAIbLHON U ITHYECKOU cepax MesaTeIbHOCTH YesIOBEKa,
poJib 1 MecTO (U3HKK B COBPEMEHHOW HAyYHOW KapTHHE MHpA, 3HAUYCHUE
OMHCATEIbHON, CUCTEMATU3UPYIOIICH, OOBICHUTENFHOM M MPOTrHOCTUYECKON
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byHKUMNA (HU3MYECKON TEOpHUH — MEXAHHMKH, MOJEKYISpHOW (U3UKUA U
TEPMOJUHAMHUKHK, POJb  (pusmueckod  Teopun B  (POPMHUPOBAHUU
MIPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasnuyaTh YCIOBHUS TPUMEHUMOCTH MOJIENEeH (PU3NYECKUX TeN U MPOLIECCOB
(sBNEHUI): WHEpIUalIbHAas CHUCTEMa OTCY€Ta, a0COJIOTHO TBEPIOE TEJNO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JBMKEHHE, CBOOOJHOE MaJieHUe,
aObCcomoTHO ympyras jaedopMainus, aOCOMIOTHO YIpPyroe u aOCOIIOTHO
HEYIIPyroe CTOJIKHOBEHMS, MOJENM Ta3a, XKUIAKOCTU W  TBEPIAOTO
(KpUCTAJUNTMYECKOr0) Teja, UACANbHBIA ra3, TOUCUHBIM 3apsl, OJHOPOJIHOE
AIEKTPUUYECKOE T0JIE;

paziuyuath YCIOBUS (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATh MEXaHUYECKUE MPOIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIE  TMOJIO)KEGHMSI U 3aKOHbBl ~ MEXaHUKU  (OTHOCUTEIIBHOCTb
MEXaHUYECKOTO JABWXKEHHUS, (POpMyJibl KHHEMAaTHUKA PaBHOYCKOPEHHOTO
JBYKEHUS, IpeoOpa3oBanus ['anues 1isi CKOPOCTH U IEPEMEILIECHHUS], 3aKOHbI
HproroHa, mnpuHIUn OTHOCHUTENBbHOCTH ['ammies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbI COXPAHECHUSI UMITYJIbCA U MEXaHUYECKON YHEPIUH, CBA3b
paboThl CUJIBI C U3MEHEHHUEM MEXaHUYECKOW SHEPrUH, YCIOBUS PaBHOBECHS
TBEPJOrO Teja), MpU ATOM HCIOIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHUS NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB:
npeoOpa3oBanuii ["anmuies;, BTOporo u TpeThero 3akoHoB Hbi0TOHA, 3aKOHOB
COXPAaHEHMUS HMIIYJbCAa M MEXAaHWYECKOW DJHEPIrUM, 3aKOHA BCEMHMPHOIO
TSATOTCHUS;

aHAIU3UPOBATh U OOBACHATH TEIJIOBBIE IMPOLIECCHl U SIBICHUS, HUCIONb3YS
ocHOBHble TmonoxkeHuss MKT u  3aKOHbI MOJIEKYJSIpHOM (QU3MKK U
TEPMOJAMHAMHUKN (CBSI3b  JIaBJIEHUS MACAIBHOTO Ta3a CcoO CpeaHeH
KUHETUYECKOW DJHEPIUEr TEIUIOBOTO JBHXKEHHUS W KOHIIEHTpPALMEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELIECTBA CO CPEAHEN KUHETUUECKOU SHEPTUEUN
TEILUIOBOTO JIBMKEHHS €r0 YaCTHULl, CBS3b NABJIEHUSA HACAIBHOTO ras3a cC
KOHIICHTpAalMen MOJIEKYJ M €ro TeMIIepaTypou, ypaBHeHHe MeHneneeBa—
Knanelipona, nepBpiil 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUs SHEPTUH B
TEIUIOBBIX MPOIECCAX ), IPY 3TOM MCIOJIb30BaTh MATEMATHYECKOE BBIPAKEHNE
3aKOHOB, YKa3bIBaTh YCIOBHUS NPUMEHHMOCTH YpaBHEHUs MeHzaeneeBa—
Knaneiipona;
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aHAIM3UPOBATh U OOBSICHATH DJIEKTPUUECKUE SIBJICHUS, UCIIOJIb3Ys OCHOBHbBIE
MOJIOKEHUS U 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHHUS AJICKTPUUECKOTO
3apsiia, 3akoH KyrloHa, NOTEHIMAIBLHOCTh SJIEKTPOCTATUYECKOTO IMOJS,
MPUHIIUI CYNEPIO3UIUH STIEKTPUUECKUX MOJIeH, TPU TOM YKa3bIBasi yCIOBUS
npuMeHUMOCTH 3akoHa KyrnoHa, a Takke NpPaKTUYECKH BaKHbBIC
COOTHOIICHMS: 3akoHbl OMa I ydacTka Ilemd W Ui 3aMKHYTOH
ANeKTpUUecKor 1enu, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3aKoHbl
®dapazes 1J1s1 DJIIEKTPOJIN3a);

ONMKCHIBATh (PU3MYECKHE TPOLECCHl M SIBIICHUS, HCIOJIb3Ysl BEJIUYUHBI:
NEepEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMIYJIbC TEIa U CUCTEMbI TEN, CUJIA,
MOMEHT CHJIbI, JIaBJICHUE, TOTCHI[MAIbHASI YHEPTHS, KWHETUYECKAsT SHEPIHUS,
MEXaHMUYeCKas SHEprusi, padoTra CHUJIbI, IEHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJa TSKECTU, CUJla YOPYrOCTH, CHUJIa TPEHUs, MOIUIHOCTh, JHEPTHS
B3aMMOJICUCTBHS Tella ¢ 3eMiiéid BOJIM3U €€ MOBEPXHOCTH, SHEPTHS YIIPYTron
nedopMalii MPYKUHBI, KOJUYECTBO TEIUIOTHI, a0COJIOTHAsI TeMIiepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPCHHSII DSHEPrus HACaIbHOTO
OJIHOATOMHOTO Ta3a, paboTa UIEaIbHOIO Ta3a, OTHOCUTENIbHAS BJIAXKHOCTH
Bo3nyxa, KIIJI maeanbHOro TEIMJIOBOTO ABUTATENS; AJIEKTPUUYECKOE IIOJIE,
HaIpPSHKEHHOCTh AJIEKTPUUECKOTO TOJIS, HAMNPSHKEHHOCTh MOJIE TOYEHYHOTO
3apsiia WM 3apsSKEHHOrO IIapa B BaKyyME€ U B JIMDJICKTPHKE, MOTEHIMAT
AIEKTPOCTATUYECKOTO TMOJisl, Pa3HOCTh MOTEHIIMAIOB, AJICKTPOABMKYIIAS
CUja, Cuja TOKa, HaIpsHKEHUE, MOIIHOCTh TOKA, JJIEKTpUYecKas €MKOCTh
MIJIOCKOTO KOHJIEHCATOopa, CONPOTUBIICHUE y4acTKa enu c
MOCJIEI0BATEIbHBIM U MapaJUIeIbHBIM COEIUHEHHEM PE3UCTOPOB, DHEPTHUS
AIIEKTPUUYECKOTO TIOJISI KOHJEHCATOPA;

OOBSICHATh OCOOEHHOCTU MPOTEKaHUs (U3UUYECKUX SIBIICHHUM: MEXaHUUECKOE
JBIKCHHUE, TEIJIOBOE JBM)KCHUE YACTHIl BEIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOE NBIKeHUe, nuddys3usi, ucnapeHne, KUIMeHUEe W KOHJACHCAIIHS,
IJIaBJICHWE W KPHUCTAUIM3allMs,  HAMpaBJICHHOCTh  TEIUIONEpeayu,
AJIEKTpU3AIMs TeJ, DSKBUIOTCHIMAIBLHOCTh IMOBEPXHOCTU 3apsHKEHHOTO
MIPOBOIHUKA;

MPOBOJIUTh UCCIICOBAHUE 3aBUCUMOCTH OJIHON (DU3UYECKON BETUYHHBI OT
JIPYro¥ ¢ UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, TPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUpOBATh  PE3yNbTaThl  TOJYYCHHOW  3aBUCHUMOCTHU
(¢u3MUecCKMX BEJIWYMH B BHAE TIpapuKoB € YYETOM aOCONIOTHBIX
MOTPEIIHOCTEN U3MEPEHUM, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCIIEIOBAHMUS;
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POBOJUTh KOCBEHHbIE HW3MEPEHUsS] (PU3MUECKUX BEJIUYUH, TPU ITOM
BBHIOMPATh ONTHUMAIBHBIA METOJ] M3MEPEHHS, OIICHWBATh aOCOIIOTHBIE W
OTHOCHUTEbHBIE OTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUH;
IPOBOJNTH OMBITHI IO MPOBEPKE MPEITOKEHHON THIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh HKCIEPUMEHTAJIbHYIO0 YCTAaHOBKY, aHaJIU3UPOBATH
NOJIyYEHHBIE PE3YIbTAaThl M JI€JIaTh BBIBOJ O CTaTyce MPEIJIOKEHHON
TUIIOTE3bL;

coOmro1aTh MpaBmiia 0E30MacHOTO TPy/a MPHU MPOBEACHUHN UCCIICIOBaHUIN B
paMKax y4eOHOro SKCIEpUMEHTa, PAKTUKyMa U y4eOHO-UCCIeJ0BATENbCKOM
Y IIPOEKTHOM IESTEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
1a00paTOPHOTO 00OPYOBAHUS;

peliaTh pacyETHRIC 3a7a4M C SIBHO 3aJJaHHON U HESIBHO 3aJaHHOM (hU3UYEeCKOM
MOJIEIBIO: HAa OCHOBAaHMM aHaJIM3a YCJIOBUA OOOCHOBBIBATH BBIOOP
du3nueckoil Mojenu, OTBEYAroIlell TpeOOBaHUSIM 3ajlayd, TPUMEHSThH
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3UYECKUX TEOPHUM MpHU
WCTIOJB30BAaHUNA MATEMAaTHUYECKUX METOJIOB PEIICHUsl 3a7ad, IPOBOAUTH
pacu€Thl HA OCHOBAHMM UMEIOIIUXCS JAHHBIX, aHAJIU3UPOBATH PE3yJIbTaThl U
KOPPEKTUPOBATH METOIbI PELIEHUS C YUETOM MOJYUEHHBIX PE3YJIbTATOB;
peniaTh KaueCTBEHHbBIC 3a7]a4M, TPEOYIONINe MPUMEHEHUS 3HAHUIA U3 Pa3HBIX
paszesioB Kypca (pU3UKH, a TAKKE UHTErpalliy 3HAHUHM U3 IPYTUX MPEeIMETOB
€CTECTBEHHO-HAyYHOr0  IMKJA: BBICTPAaUBaTh  JIOTUUECKYIO  IEMOYKY
pacCyXJI€HU C ONOpOM HAa HW3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYECKHE ABIICHUS,

UCIIOJIb30BATh TEOPETUUYECKHE 3HAHUS IJI51 O0OBSICHEHUSI OCHOBHBIX IMIPUHITUTIOB
paboThl  U3MEPUTENBbHBIX  MPUOOPOB, TEXHUUYECKUX  YCTPOUCTB U
TEXHOJOTUYECKHUX MPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUMUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pPa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHaJIM3UPOBaTh U OLICHUBATh MOCJEACTBUS OBITOBOM M MPOU3BOICTBEHHOU
NeATEeIbHOCTH YeJI0OBEKa, CBA3aHHOM ¢ (PU3NUECKUMHU MPOIECCaMHU, C TTO3UITUI
DKOJIOTUYECKON  O€30MacCHOCTH,  MPEACTAaBICHUNW O  PAIMOHAIBEHOM
MPUPOJIONIOIB30BAHUHU, A TAKXKE Pa3yMHOM HCIOJIb30BaHUU JTOCTHKEHUI
HAyK{ Y TEXHOJOTUH ISl TaTbHEHITIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;
OPUMEHSTh pa3judHble CIocoObl padoThl ¢ HH(OpManuend (uzndeckKoro
COJICp’)KaHUSI C  HUCIOJB30BAaHUEM  COBPEMEHHBIX  HMHGOPMAIMOHHBIX
TEXHOJIOTUN, TPU ITOM HCIOJIH30BaTh COBPEMEHHbIE WH(GOPMAIIMOHHBIS
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TEXHOJIOTHH JIJIsl IOUCKA, TIePepaOd0TKH U TPEIbIBICHHUS YYCOHON U HAyIHO-
MOMYJISIPHOW ~ WH(pOpPMANUK, CTPYKTYPUPOBAHUS W WHTEPIpETAIluN
uH(OpMAIMK, TIOJYYCHHOW U3 PAa3JUYHBIX HMCTOYHUKOB, KPUTHUYCCKU
aHATM3UPOBATH MOTyYaeMyto WH(OPMAIIUIO U OIICHUBATH €€ JTOCTOBEPHOCTH
KaKk Ha OCHOBE WMMEIONINXCS 3HAHUH, TaK ¥ HA OCHOBE aHAIM3a WCTOYHUKA
uHpopMauu;

MIPOSIBJISITH OPTAHU3AIMOHHBIC U TIO3HABATEILHBIC YMEHUS CAMOCTOATEILHOTO
MpUOOPETEHMUS HOBBIX 3HAHUH B TIPOIIECCE BHIMOTHEHUS MPOCKTHBIX U YIEOHO-
MCCIICJIOBATEIHLCKUX PadoT;

paboTaTb B TpYIIE€ C UCHOJHEHUEM pPa3IMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATH PabOTy TPYIIIHI, PAITMOHATLHO PACIPENesaTh NeATeIbHOCTh B
HECTAaHJAPTHBIX CUTYyalMsAX, aJCKBaTHO OIICHUBATh BKJIQJ KaXKIOTO W3
YYaCTHHKOB TPYIIIBI B pEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

IPOSBIISITH MOTHBALIMIO K OyIylied mpodecCHOHAIbHON NeATeTbHOCTH 10
CHENUATBHOCTIM (QUBUKO-TEXHUYECKOTO MPOPUIIS.

K xoHiy o6yuenus B 11 knacce npeiMeTHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

MOHUMATh POJIh (PU3UKHA B SKOHOMHUYECKOM, TEXHOJIOTMYCCKOM, COITMATLHON 1
ATUYECKON cdepax AesATENbHOCTH YeJIOBEKa, pOJib U MECTO (PU3UKU B
COBPEMEHHOW HAYYHOM KApPTHHE MHPA, POJIb ACTPOHOMHH B MPAKTUYECKOU
NEATEIPHOCTH YEJIOBEKA WU JAJIbHEHIIEM HAy4YHO-TEXHUYECKOM pPa3BUTHUHU,
3HAUYEHHUE OIUCATEIHHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEILHON U
MPOTHOCTUYECKON (QYHKIMN (PU3MIECKOH TEOpUM — 3JIEKTPOIUHAMUKH,
CHEUUaIbHOM TEOpUU OTHOCUTEJIBHOCTH, KBAaHTOBOM (PHU3UKH, pOJb
dbuzuyeckold Teopur B (POPMUPOBAHUM TPEICTABICHUNH O (HUINUYECKOU
KapTUHE MHUpa, MeCTO (U3NYECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE;

pasnuyaTh YCIOBUS IPUMEHUMOCTH MOJENeH (PU3NYECKUX TeJ U MPOLIECCOB
(siBJIEHUI): OJHOPOJHOE DJIEKTPUYECKOE M OJHOPOJIHOE MArHUTHOE MOJS,
rapMOHUYECKHE KOJICOaHUS, MaTeMaTHYECKUN MAaSTHHUK, UACATbHBIN
MPY>KWHHBIA MasSTHHUK, TAPMOHUYECKHUE BOJIHBI, UACAITBHBINA KOJIeOATEIbHBIN
KOHTYp, TOHKAasl JINH3a, MOJEJIEN aTOMa, aTOMHOIO siipa U KBAaHTOBOU MOJEIN
CBETAa;

paznuyaTh yCiOBHS (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (PU3NYECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIMil XapakTtep (yHIaMEHTATbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;
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aHAIM3UPOBATh U OOBICHATH SJIECKTPOMATHUTHBIE MPOIECCHl M SIBIICHUSA,
WCIIONIB3ysl OCHOBHBIC TIOJIOKEHUS W 3aKOHBI DJIEKTPOJAMHAMHKA U
CHEIHATbHON TEOPUU OTHOCUTENBFHOCTH (3aKOH COXPAHEHUS JIEKTPUIECKOTO
3apsana, cuiia Amrepa, cuia JIopeHiia, 3aKoH 31eKTPOMArHUTHON MHIYKIIUH,
npasuio Jlenna, cBsi3b J]C caMOMHIYKIIMU B DJIEMEHTE 3JIEKTPUUECKOM 1Ienu
CO CKOPOCTBbIO M3MEHEHHUS CHJIbl TOKA, MOCTYJIaThl CHEIUAIbHOU TEOPUHU
OTHOCUTEIBHOCTU DUHINITEITHA);

aHATM3UPOBATh M OOBSICHSATH KBAHTOBBIC MPOIICCCHI U SBIICHUS, WCIIONB3YS
MOJIOKEHUS] KBAaHTOBOM (pU3MKH (ypaBHEeHUE DUHINTEHHA 711 poTorddexTa,
NepBeli U BTOpPOW  mocTyiaTel bopa, mNpUHUIUI ~ COOTHOIICHUS
HeonpenenénHocrel ['eif3enOepra, 3akoHbl COXpaHEHHUs 3apsAIOBOrO U
MacCOBOTO YHCE W DHEPTHH B SJICPHBIX PEAKIMSIX, 3aKOH PaJHOAKTHBHOTO
pacrajna);

OMKCHIBATh (PU3MYECKHUE TPOLIECCHl M SIBIICHUS, HCIOJb3Ysl BEIUYUHBI:
HANPsHKEHHOCTh  AJICKTPUYECKOTO TOJIsl, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHIIMAIOB, JJICKTPOABWKYINAS CHJIA, WHIYKIUS
MarHuTHOTO TIOJISl, MAarHWTHBIA TOTOK, CWja AMIiepa, HWHIYKTUBHOCTb,
ANEKTPOJBIKYINAST CHJIa CAMOWHIYKIIMU, DJHEPTrUsi MAarHUTHOTO TIOJIs
IPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUN UMITYJIbC, TIOJTHASI DHEPTHS, DHEPTHUS
MIOKOSI CBOOOTHOM YaCTHIIbI, JHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3aps Aapa, SHEPTHSI CBSI3H SIIpa;

OOBSICHATH O0COOCHHOCTH IPOTEKAHUS br3IIeCcKuX SIBIICHHIA:
AIIEKTPOMATrHUTHAS WHIYKIMS, CAaMOMHAYKIIHS, PE30HaHC, WHTEp(epeHIus
BOJIH, Judpakmus, AWcCHepcus, TMOJTHOEC BHYTPEHHEE OTpaKeHHe,
doTornekTpuueckuit r3pdekt (hororddexr), anbda- u 6eTa-pacnaasl saep,
ramMMma-usiydeHue saep, pu3ndeckue MPUHIMIBI CIICKTPAIBHOTO aHaIu3a 1
paboTHI J1a3epa;

OTIpeIeNATh HAMPaBIeHNE MHAYKIIUH MAaTHUTHOTO TIOJISI TPOBOTHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHria;

CTPOUTH MU300pKEHHUE, CO3aBaEMOE TIJIOCKUM 3€PKaJioM, TOHKOM JIMH30H, U
PacCUYMTHIBATh €TO XapaKTCPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIONIME ACTPOHOMHYECKUE TMIOHSATHS, TEOPUH U
3aKOHBI JIJISl aHAIN3a U 00BSICHEHUST (PU3NIECKUX MPOIIECCOB, MPOUCXOISIINX
B 3BE3/1aX, B 3BE3MHBIX CHCTEMAax, B MEXTAJIAKTHUYECKOU Cpefie; ABUKCHUS
HEOECHBIX TEJ, PBOIIOIMH 3BE3 1 BeelenHoi;

IPOBOJUTH  HMCCIICIOBAHWE 3aBUCUMOCTEH  (PH3WYECKUX BEIMYHMH C
MCIIOJIh30BAaHUEM MPSAMBIX U3MEPEHUI, IIPY 3TOM KOHCTPYHPOBATH YCTAHOBKY,
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(GuKCHpOBaTh PE3yJIbTATHI MOTYYEHHON 3aBUCUMOCTU (PU3UUECKUX BEJIMYUH B
BUJE TpauKOB C y4€TOM aOCOIIOTHBIX MOTPEIIHOCTEH M3MEPEHMH, N1enaTh
BBIBO/IBI 1O pPE3YyJIbTaTaM UCCIEI0BAHMUS;

POBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3MUECKUX BEJIUYUH, TPU ITOM
BBIOMpATh ONTUMAJIHBIA METOJ] HU3MEPEHHs, OIICHUBATh aOCONIOTHBIE U
OTHOCHUTENBHBIE IOTPETHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MPOBOAUTH OMNBITHL MO MPOBEPKE MPEHAJIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh IKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, aHaJU3HpPOBATH
NOJIyYEHHBIE PE3YJNbTaThl M JI€NIaThb BBIBOJ O CTaTyce MNPEIIOKEHHON
TUIIOTE3BL;

OTUCHIBATh METO/IbI TTOJTYYEHHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUN;
co0JiroaTh MpaBwia 0€30MacCHOr0 TpyJa MpU MPOBEACHUU HUCCIIECIOBAaHUN B
paMKax y4eOHOro SKCIEPUMEHTA, TPAKTUKyMa U Y4eOHO-UCCIEI0BATENbCKOM
Y IIPOEKTHOM JESATEIbHOCTU C UCITOIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOpHOTO 00OPYIOBAHUS;

pemaTh pacyETHBIC 3a7a4M C SIBHO 33JJaHHON U HESIBHO 3aJaHHOUN (hHU3UYECKON
MOJIEJIbIO: HA OCHOBAaHUM aHaJIW3a yCJIOBUS BBIOMpATh (PU3UUYECKUE MOMEIIH,
OTBEYAIONIME TpPEeOOBaHUSIM 3aJlayd, TMPUMEHITh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJaThl (U3UUECKUX TEOPUH MPHU HUCHOJIb30BAHUU
MaTeMaTHYeCKHUX METOJOB pEIICHUs 3ajady, MOpPOBOJIUTH pacy€Thl Ha
OCHOBAaHUM WMEIIIMXCS  JaHHBIX, AaHAJIU3UPOBATH  PE3yJbTaThl U
KOPPEKTUPOBATh METObI PEUICHUSI C YYETOM TOJYYEHHBIX PE3yJIbTaTOB,;
peniaTh KaueCTBEeHHbBIC 3a7]a4M, TPEOYIOIINEe MPUMEHEHUS 3HAHUA U3 Pa3HBIX
paszesioB Kypca (pM3UKH, a TAKKE UHTErpalliy 3HAHUHN U3 IPYTUX MPEeIMETOB
€CTECTBEHHO-HAYYHOI0  LHMKIJA: BBICTpAWBaTh JIOTMYECKYIO  LIETIOYKY
pacCyKJI€HU C ONOpOM HAa HW3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBICHNUS,

MCIIOJIH30BaTh TEOPETUUECKIE 3HAHUS JIJIs1 OOBSICHEHUSI OCHOBHBIX MPUHITUTIOB
paboThl  M3MEPUTENIBHBIX  MPUOOPOB, TEXHUYECKUX  YCTPOWUCTB U
TE€XHOJIOTUYECKHUX MPOLIECCOB;

MPUBOIUTH MPUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MTPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

aHAIM3UPOBATh W OIICHUBATH IMOCJECACTBUS OBITOBOM W MPOM3BOJCTBEHHOMN
NEeSATEIbHOCTH YEJIOBEKa, CBI3aHHOM C PU3NYECKUMH MPOLIeCCaMu, C TO3ULIUN
HKOJIOTMYECKON  O€30MacCHOCTH,  MPEACTaBICHUHW O  PallMOHAIBHOM
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IPUPOJIONOIb30BAaHUM, a TAKXKE PasyMHOM HCHOJIb30BaHUU JOCTHM)KEHUN
HAyK{ Y TEXHOJOTUM ISl TaJbHENIIEr0 pa3BUTHS YEI0BEUECKOr0 O0IIECTBa;
OPUMEHSATh pa3jNyHble CIOCOOBl paboThl ¢ HHPOpMAIUe (QU3nIecKoro
COJEp)KaHUsl C  HCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IpPU O3TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMH JJIsl IOMCKA, IEPepad0TKU U NPEIbSIBICHNUS YUCOHON U Hay4YHO-
NOMyJSIpHOM  MH(OpMalUK,  CTPYKTYPHUPOBAaHUS UM WHTEPIpETAUU
uH(bOpMallMK, TOJNYYEHHOM W3 Pa3IUYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATh MOIy4aeMy0 MH(OPMALIUIO U OLICHUBATH €€ JTOCTOBEPHOCTD
KaKk Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK M HAa OCHOBE aHalIM3a WCTOYHUKA
uH(popmanuu;

MPOSIBIISATH OPTaHNU3ALMOHHBIC U TO3HABATEIBHBIE YMEHUSI CAMOCTOSTEITLHOTO
NpHOOpPETEHNUS HOBBIX 3HAHUH B MPOIIECCE BBHIMTOJIHEHUS MPOCKTHBIX U Y4eOHO-
UCCIIEIOBATEIBCKUX padoT;

paboTaTh B TIpyHIe€ C HUCHOJHEHHEM pa3jMYHBIX COLMAIbHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHATBEHO PACHIPELIISITh EATEILHOCTH B
HECTaHJAPTHBIX CHUTYaIUsIX, aJeKBaTHO OIEHUBATh BKJAJ KaXIOTO U3
YYaCTHUKOB TPYIIIBI B PELICHUE PacCMAaTPUBAEMON TPOOIIEMBI;

OpOSIBISITE MOTHBALMIO K Oyayiedl mpodeccruoHalbHON JEesSTeNbHOCTH IO
CHEIUATBHOCTIM (UBUKO-TEXHUYECKOTO TPOQUIIS.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne  HammeHnoBanme
(uudgposbie)
n/  pa3jgesioB M TeM Bcer  Koutponbn  IlpakTtuyeck
o0pa3oBaTe/ibH
n NPOrpaMMblI 0 bie padoThI ue padboThbl

ble pecypchl

Pasznea 1. HAYUHBIA METO/ ITIO3HAHUS IIPUPOIbI

Hayunsrit MeTo

1.1 6
MTO3HAHUS TIPUPO,IBI
Hroro no paszneny 6
Paznea 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
54 3aKOHBI COXPAHEHUS B 10 1

MCXaHHKC

37



Hroro no pasneny

35

Pazgea 3. MOJIEKYJISIPHAS

PU3NKA U TEPMOJUHAMUKA

OcHOBBI
3.1 MOJICKYJIIPHOKHMHETHYEC 15 1
KOU Teopun
3.2 Tepmoaunamuka. Terio 20 1
BBIC MAIITUHBI
ArperatHble COCTOSHUS
3.3 Bemecta. Ma3oBuie 14 1
TIePEXOJIbI
Utoro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpuyecKoe noiie 24 1
42 [TocrossHHBII ) 24 1
INMEKTPUICCKUH TOK
43 Toku B pa3nmu4HbBIX 5
cpenax
Hroro no pazaeny 54
Pa3nen 5. PUSHUECKHUM TIPAKTUKYM
5.1 duznyeckuil NpakTUKyM 16 16
Hroro no paszneny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO 170 3 16
YACOB I10 ITPOTPAMME
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11 KJIACC

Ne HauMenoBanue
n/ pa3aesioB U TeM
n NporpamMmbIl

KoaunuecTBO 4acoB

Bcer KoHTpobHBI

0 e padoTsI

IIpakTHyeckn
e padoTsl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJIbHbI
e pecypchbl

Pazgea 1. 3JIEKTPOJAUHAMUKA

1.1 MarauTtHoe 1oie 14
12 DJIEeKTPOMAarHMTHA 13 1
ST MHAYKIUS
Utoro no pazneny 27

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

21 Mexannueckue 10
KOJIeOaHusA
99 DNeKTPOMarHUTHBI 15
e Kosebanus
Mexannueckue 1
2.3 AJIEKTPOMAarHUTHBI 10 1
€ BOJIHBI
24 OnTuka 25 1
Wroro mo pazneny 60
Pa3znes 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 Ocuoser CTO 5 1
Hroro no paszneny 5

Paznen 4. KBAHTOBAS ®U3UKA

KopnyckynsapHo-
BOJIHOBOM lyallu3M

4.1

15

4.2 ®usnka aToma
dusnka aTOMHOTO
sypa u
3JIEMEHTAapPHBIX

4.3

YaCTHI]

5

39



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 479392069178180993905932985988858338549683813824
Bnageney Xyk Bnaguwcnae Bnagumuposud
OeicTevTened C 05.04.2023 no 04.04.2024



http://www.tcpdf.org

		2023-11-21T20:50:21+0500




