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COAEPKXAHUE OBYYEHUA

10 KJTACC

Pa3znen 1. HayuHblii MeTOX MO3HAHMS NIPUPO/BI.

®duzuka — pyHIaMeHTallbHAas HayKa o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/IbI UCCIICTOBAHUS (PU3HMUECKUX SBJICHUN.

DKCnepyuMEHT U Teopusl B Ipoliecce Mo3HaHus npuponabl. Habmionenue u
AKCIIEPUMEHT B (PU3HKeE.

CnocoObl u3mepeHus (GU3UYECKUX BEIWYUH (AHAJIIOTOBBIE W IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaATYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHW  QU3MYECKHX BeNWYUMH  (aOCONIOTHasT |
OTHOCHTEIIbHAS).

MopaenupoBanue (pU3NYECKUX SIBICHUNA M MPOIECCOB (MaTepHaibHas TOYKA,
aOCONIOTHO TBEPJOE TEJO, WAcAIbHAsT KUIAKOCTh, HJCAIbHBIA a3, TOUYCHYHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHs.

Pons m Mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B MPAKTUYECKOU €SI TETLHOCTH JIFOJICH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padbomaol, nPAKMUKYM.

N3mepenue cuibl TOKa W HaNpsDKEHUST B IEMHM TOCTOSIHHOTO TOKa IIpHU
MTOMOIIY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(poBOH s1aboparopueil no ¢usuke. Ilpumepsl n3MepeHus
(GU3HYECKUX BETWYUH TIPH TTOMOIINA KOMITBIOTEPHBIX JaTUNKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a7a4l MEXaAHUKH.

Paanyc-BekTop MarepuambHOM TOYKHM, €ro IPOEKUUH Ha OCH CHCTEMBI
KoopauHar. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsl CKOpPOCTb) M
YCKOpPEHUE MAaTEePUATBHOM TOYKH, WX MPOEKIMH HAa OCH CHCTEMbl KOOPAHMHAT.
CnoxeHue nepeMenieHui U CI0KeHue CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS M ITyTH MaTepUaIbHOW TOYKH OT BPEMECHH U UX
rpaduKy.

CBobOonHOe majeHue. YCKOpeHue CBOOOJHOTO majeHus. JIBWKeHHe Tena,
OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOPEHHSI MAaTEPHAILHON TOYKH OT BPEMEHHU U UX TPaPUKHU.



KpuBonunennoe  nBuxeHue. JIBKeHHME  MaTepUaNIbHOM  TOYKH IO
OKPYXXHOCTH. YTJoBas M JMHEWHas ckopocTh. Ilepuoa u yactota oOpalleHus.
LlenTpocTpeMutrensHoe (HOpMaIbHOE), KacaTeabHOE (TaHT€HIIMAIBHOE) U MOJIHOE
YCKOPEHNE MAaTEPUAIIBHON TOUYKH.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIHIOMETP,
IBIKEHUE CHapsAOB, LEMHbIE, IIeCTepEHYAThIE W PEMEHHBIE MepeIayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenbs cUCTEMBI OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CniocoObl HcclieTOBaHUS IBUKCHUIA.

NnmrocTpanus npeaenbHoro nepexoa i “3BMepeHne MrHOBEHHOU CKOPOCTH.

[IpeoOpa3oBanne ABMKEHUN € UCTIOJIb30BAaHUEM MEXAHU3MOB.

[TaneHue Ten B BO3IyX€ U B pPa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHus: Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy npu ABUKEHUU MO OKPY>KHOCTH.

[IpeoOpa3oBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHME NyTEW, TPACKTOpPUM, CKOPOCTEM IBHUIKEHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO IBMXKEHHS C LEJIbI0 ONPEAEICHUsS] MTHOBEHHOM
CKOpOCTH.

N3mepenne yCKOpEeHHs MpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM TTOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJACHUS (pEeKOMEHI0BAHO
UCIIOJIb30BaHue ITU(PPOBOI TabopaToOpun).

N3ydenne pABWKEHUs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUNOTE3bl O MPSAMON MPONOPUUOHATBHOM 3aBUCUMOCTH MEXKAY JAabHOCTBIO
MOJIETA ¥ HAYAJIbHOW CKOPOCTBIO TEJNA.

W3yuyeHue [BHXKEHHS Tela IO OKPYXHOCTH C IOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH Tepuoja oOpalieHUs: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH HrprooTona. HMuepuumanbHble cuctembl otcuéra. [IpuHiumn
otHocuTenbHOCTH ["anmunes. HewHepuuanbHble cucTeMbl OTCYETa (OMpejeeHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil.

Bropoi 3axkoH HeroTOHA 1711 MaTepruanbHON TOYKHU.

Tpernii 3akoH HprOTOHA [1U11 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PAaBUTAMOHHON H
MHEPTHON MAaCCBI.

Cuna TsoKkecTH. 3aBUCUMOCTb YCKOPEHHUsS CBOOOAHOTO MaJACHUS OT BBICOTHI
HaJl TMOBEPXHOCTBHIO IUIAHETBI M OT reorpaduyeckoid IMHPOThL. JIBHKEHUE
HEOECHBIX TeJl M UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, aBmxkymerocs ¢
YCKOPEHUEM.

Cuna tpenms. Cyxoe tpenue. Cuiia TpEHUSA CKOJIBKECHUS M CHJIA TPEHUA
nokosi. Koadduuuent tpenus. Cuna CONpPOTHBIECHHMS NpPH JIBIXKEHHHM Tejla B
KUJKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratuueckoe nasiaenue. Cuna Apxumena.

TexHuyeckre yCTpPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHL: IMOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBuKeHUs Tell B MHEPLHAIBHBIX U HEMHEPIUATbHBIX CUCTEMAX
OTCYETA.

[IpyuHLIMIT OTHOCUTEIBHOCTH.

Kauenue nByx HUIMHAPOB WK MIAPOB PA3HOW MACChI C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIBHO HEMHEPUMAIBHON CUCTEMBI OTCUETA.

CpaBHeHrE  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TeIy CHI €
MTPOU3BEAECHUEM MACCHI TEJIA HA €T0 YCKOPEHNE B MHEPLUHUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHIl, BOSHMKAIOIIUX B PE3YyJIbTaTe B3aUMOICUCTBUS TE.

N3mepenune mace 1o B3auMOIEHCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NIOABEME U ITAICHUH.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padbomaoi, NPAKmMuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMIKEHUH OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3ABUCUMOCTH BPEMEHM JBUXKEHHUS OpycKa Io
HAKJIOHHOW IIJIOCKOCTH HA 3aJaHHOE PACCTOSTHUE OT €r0 MACCHI.



Uccnenoanne 3aBUCMMOCTH CWJI YNPYTOCTH, BO3HUKAIOUIUMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT uX AehopMariii.

N3ydenune ABUKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKuii OJIOK.

N3mepenne kodpduimenta TpeHus Mo BEIWYUHE YIIIOBOro KoddduireHta
3aBucuMocTH Fip(N).

Uccnenosanue nBuxeHus Opycka M0 HAKJIIOHHOM IMJIOCKOCTH € IEPEMEHHbBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3ydenune nBUKEHUS Ipy3a HA BAILy C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTHO TBEPAOE Tenmo. [locTymarensHOe W BpallaTelbHOE JIBIKCHHE
TBEpJIOro Teina. MOMEHT CHJIbI OTHOCHUTEIBbHO OcCH BpaieHus. [lmeuo cuibl.
CrnoxeHue cuil, PUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBust paBHOBECHS TBEPIOTO TeA.

YcroitunBoe, HEyCTONYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTENBHBIN KpaH, peméTyaTbie KOHCTPYKIUU.

AdemoHcmpayuu.

YcnoBua paBHoBecuA.

Buabl paBHOBecusA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

HUccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO Tela, HMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBanue KpOHIITENHOB U PACUET CUIT YIIPYTOCTH.

N3ydyeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEFOIIETO IUIOMIAIb OITOPHI.

Tema 4. 3aKkonsl coxpanenusn 6 mexanuke.

Nmnynbee MaTepuanbHON TOUYKH, CHCTEMBI MAaTEPUAIIBHBIX TOUYEK. LleHTp Macc
CHUCTEMBI MAaTEpUAIBHBIX TOUYEK. Teopema O ABUKEHUU LIEHTpa Macc.

Nmnynbe cuitbl 1 N'3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MomMmeHT umiyibca MaTepuaIbHOM TOUYKH. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX TOJISAX.

PabGora cuibpl Ha MajgoM M Ha KOHEUYHOM TepeMerieHuu. ['paduueckoe
npeAcTaBieHue padOThl CUIIHI.

MOIIHOCTB CUJIBI.

Kunetndeckass sHeprusi marepuainbHOW TOYKH. Teopema 00 M3MEHEHUH
KUHETUYECKOU DJHEPTUU MAaTEPUATIbHON TOUYKMU.



[loTeHnIManbHBIE M HENOTEHUMAJIBbHbIE CWIBL. [loTeHnManbHas HHeEprus.
[ToreHunanbHas dHeprus ynpyro ae@opmMupoBaHHOW npyxuHbl. [loTeHIManbHas
DHEPrUs Tela B OAHOPOJHOM TpaBUTAMOHHOM mose. [loreHumaneHas 3HEprus
TeJa B TPaBUTALIMOHHOM I0JIE OJHOPOJHOIO Iapa (BHyTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBsi3b  paOOThl HENOTEHLHMAIBHBIX CHUJ C HM3MEHEHHEM MEXaHWYECKON
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTHH.

Yrpyrue u HeyIpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHyIM Ui HMICAIbHOM JKUIKOCTHM Kak CJEACTBHE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTHH.

TexHu4yeckre yCTpOWCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NUCTOJET, THUPOCKOI, (QUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

N3mepeHne MOLHOCTH CUJIBL.

W3MeHeHre 3Hepruu Tella Mpy COBEPIIEHUN PAOOTHI.

B3anmHbIe npeBpalieHns] KHHETUYECKON U IMMOTEHIHAIIBHOW SHEPTUM NPH
JEUCTBUN Ha TEJO CUJIBI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUuH MPU CBOOOJHOM MaJACHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomal, nPaAKMUKyMm.

N3mepenne nmmyibca Tenna o TOpMO3HOMY ITyTH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIS U MOUTHOCTH
CHUJIBI TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccenenoanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEUCTBUU.

N3Mepenre KNHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHME W3MEHEHUsI TOTEHIIMAIIBHON YHEPTUU NPYXKUHBI ¢ PabOTOIM CHUJIBI
TPEHHUSI.

Omnpenenenue padbOThl CUJIbl TPEHUS MPHU ABWKEHUU Tela MO HAKIOHHON
IIJIOCKOCTH.

Pa3znea 3. MoJiekyJsipaasi pusuka 1 TepMOIUHAMUKA.

Tema 1. Ocnogvl monekynapHo-KuHemu4ecKo meopuu.

OcCHOBHBIE TOJOXEHUS MOJEKyJIsipHO-KuHeTnueckon Teopun (MKT), wux
onbITHOE oOocHOBaHue. Juddysua. bpoyHOBckoe ABMKEHHE. XapakTep
INBWKEHUS WM B3aWMOJCWCTBUS YACTHL BeHIeCTBA. Monaenn CTpOEHHUs Tra3oB,
KHUIKOCTEH U TBEPABIX TeN M OOBSCHEHHE CBOICTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pazMepel MoJekyn (aromoB). KosmuecTBo BemecTsa.
[TocrostnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. lllkana
temneparyp Llenscus.

Mopenps uaeanbHOroO ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kmamneiipona. Ao6comoTHas
teMriepatypa (mkaia temneparyp KenbBuna). 3akon JlansroHa. M3omponecchl B
UJCAIbHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHE U30IPOIIECCOB: U30TEpPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBICHHUEM M  CPEAHEH  KUHETUYECKOW  JHEprueu
MOCTYMATEIbHOTO TEIUIOBOTO JIBHJKEHHSI MOJIEKYJI HJIECAJTIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COTIOTHON TEMIEPATypbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CPEAHEN
KMHETHYECKOW YHEPTUEH OCTYIATEIbHOTO TEIIOBOIO JABHKEHUS €€ YACTHIL.

TexHH4ecKkne YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapoMeTp, MOJyYeHNEe HaHOMaTEPHUAJIOB.

Jlemoncmpayuu.

Mopnenu IBH>KEHHS YaCTHUL] BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Bunieopoinuk ¢ 3anuchbio peanbHOro OpOyHOBCKOTO JTBUKECHHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbiTa LlTepHa.

[IpuTskeHne MONEKYI.

Mopenu KpUcTajuIMueCKUX PemETOK.

Habintoienue u ucciiejoBanne N30MpoIeCcCoB.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

HccnepoBanne mpouecca YCTAaHOBJIEHHUS TEIJIOBOIO PAaBHOBECHS] MPH
TEII000MEHE MEXKTy TOpsTYeit U XOJIOHOM BOJOM.

N3yyeHne H30TEpMUYECKOro Mmpouecca (PEKOMEHJOBAHO HCIOJIb30BaHUE
1udpoBoii 1abopaTopun).

N3yyenue n30X0pHOro mporiecca.

N3yuenue n3obapHOro nporecca.

IIpoBepka ypaBHEHHS COCTOSIHHSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKONW CUCTEMbI. BHelHne u BHyTpeHHKUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHUYECKOW CUCTEMBI KaK CPEIHHE 3HAYEHUs BEJIUYMH, ONMCHIBAOIIMX
€€ COCTOSIHHE Ha MUKPOCKOIINYECKOM YPOBHE.



Hynesoe Hauano tepmoauHamuku. (CaMONpoHu3BOIbHAS — peslaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIOBOMY PAaBHOBECHIO.

Mopenp Ha€anpHOrO raza B TEPMOJMHAMHKE — CHCTEMA YPaBHEHHMA:
ypaBHeHue Menneneepa—Knaneiipona u BbIpaK€HHE Ui BHYTPEHHEW JHEPTUU.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kasih KOHLUEHTPALMS YaCTHUILl, BBICOKHE
TEeMIEpaTypbl. BeipaxkeHue 11l BHYTPEHHEW SHEPTrUd OJJHOATOMHOTO HUJI€AJIBHOTO
rasa.

KBazucrarnueckue U HECTaTUYECKUE MPOLECCHI.

DOneMeHTapHasi paboTa B TepMouHaMUKe. Boruncienue paboTel o rpaduky
npoiiecca Ha pV-nuarpaMmme.

Teruonepenaya  kKak  cooco0 — W3MEHEHUsT  BHYTPEHHEH  3HEpPrUM
TEPMOJAMHAMMYECKON  cucTteMbl 0e3  coBepuieHuss pabotel. KonBekuus,
TEIIONPOBOJIHOCTD, U3JIyUYCHHE.

KomnuectBo Ttemnorel. TemnmoéMKocTs Tena. YAenbHas H  MOJIIpHAs
TEINIOEMKOCTH BEHIECTBA. YpaBHeHMEe Maliepa. YaenbHas TEIIOTa CrOpaHus
toruBa. Pacuér konuuecTBa TemnoTel npu Teruonepenade. [lonstue 00
aauabaTHOM IIpoIiecce.

IlepBbiii 3aKkOH TepMOAMHAMHUKUA. BHyTpeHHss osHeprus. KoamuecTtBo
TEIUVIOTBI W paboTa  Kak Mepbl U3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoil 3akoH TEpMOJMHAMHUKHA [IJIS PABHOBECHBIX IPOLECCOB: 4YEpeE3
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOJUT
eMHCTBEHHAas ajnabara. AOCOJIIOTHAs TeMIeparypa.

Bropoii 3akoH TepMOAMHAMMKM JJIsi HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOJKHO NepeaiaTh TEIUIOTY OT O0Jiee XOJIOHOTO Tena K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh TPUPOIHBIX MPOIIECCOB.

[TpuHmIb! nercTBUs TemoBbix MamuH. KIT/I.

Maxkcumanenoe 3nauenue KII/I. [ukm Kapno.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresiei. TermoBoe
3arpsi3HEHHUE OKPYKAKOLIEH CpeJIbl.

TexHuueckrue yCTpONCTBA M TEXHOJOTHYECKUE TMPOIECCHl: XOJIOIUIbHUK,
KOHJUITMOHED, AW3EIbHBIM M KapOIOpaTOpPHBIN JBUTaTeNH, IMapoBas TypOuWHa,
MOJIyYEHUE CBEPXHHU3KHUX TEMIEPATyp, YTWIM3aLHs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIUJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOrO TOTUTMBA JIJIs
BBIPAOOTKHU «TETUIOBON» U 3JEKTPOIHEPIHH.

Jemoncmpayuu.

W3meHeHue TeMiepaTypbl Ipy auadaTuyecKoM pacIiupeHHH.

Bo3aymnoe oruuso.

CpaBHeHUE YAETbHBIX TEINTIOEMKOCTEN BEIIECTB.



CnocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.

NccnenoBanue anuabaTHOTO Ipoliecca.

KoMmbroTepHble MO/IENN TETUIOBBIX JBUTATENECH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccnenoBanue mnporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Tpoliecca.

N3yyeHne B3aMMOCBSI3M SHEPIUA MEXKMOJIEKYJSIPHOTO B3aUMOJECHCTBUS W
TeMIrepaTypbl KUTIEHUS KUJIKOCTE.

Tema 3. Acpezamnvle cocmoanusa eeujecmea. Dazoevie nepexoobwl.

[TapooOpa3oBanue u koHAeHcanus. lcrapeHue u KureHue. Y AenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHblE W HEHachblIEHHbIE Tapbl. KadecTBeHHass 3aBHCUMOCTH
IJIOTHOCTU W JABJIEHUS HACBIIIEHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb
OoT 00bEMA HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxnocTh Bo3ayxa. AOCONIOTHAS MU OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. [lnaBneHume w Kpuctamiuzanus. YAelbHas TEIJIOTa IUIABJICHUS.
CyO6numarnus.

Hedopmanuu TBEpOTO Tena. Pactskenue u cxxarue. Cnpur. Moayns FOnra.
[Ipeaen ynpyrux aepopmaruii.

TermnoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacuiMpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHNUI YaCTHUI] BEUIECTBA KaK IPUYHUHA
TEIJIOBOTO paCUIMPEHHUs Tell (Ha KaYECTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHEprUn B Pa30BbIX MMEPEX0/IaX.

YpaBHEeHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsHKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsipusie siBneHus. J(aBieHne noa MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlammaca.

TexHHuuecKue YCTpOMCTBA W  TEXHOJOTMYECKHE MPOLECCHL:  KUAKUE
KpHUCTaJLIbl, COBPEMEHHbBIE MaTEPHAaIbI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu NnOHUKEHHOM JTaBJICHUM.

N3MepeHne cuiibl HOBEPXHOCTHOTO HATSAKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMM.

CmauuBaHue.



Kanwinsipasle siBIeHUS.

Moenu HEeHBIOTOHOBCKOM JKUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEMIECTBA.

Buner nedopmaruii.

Habmronenue mansix aedopmariui.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaoi, npaKmMuKym.

N3ydenne 3akOHOMEPHOCTEN UCTIAPEHHUS JKUJIKOCTEM.

N3MepeHne yaenpHON TEMIOTHI IUIABJICHUS JIbJA.

N3ydenune CBONCTB HACHIIIEHHBIX ITAPOB.

H3mepenue abCOMOTHON BIXKHOCTH BO3yXa M OLIEHKA MacChl MapoB B
IIOMELICHUU.

N3mepenue korpuimeHTa moBEpXHOCTHOTO HATSKEHHUSL.

N3mepenne monyns FOnra.

HccnenoBanne 3aBUCUMOCTH  AepopMaluy pe3WHOBOro obpasma oOT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DjieKTpoaAMHAMMKA.

Tema 1. Dnekmpuueckoe noue.

OnexTpu3anys Teal U €€ IMpOSIBICHUSA. OJJNEKTpUYecKud 3apsn. [IBa Buna
ANEKTPUYECKUX 3apsioB. [IpOBONHMKHM, IUAJIEKTPUKA W IOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJICKTPUYECKAN 3apsll. 3aKOH COXPAHEHUS DIIEKTPUYECKOIO
3apsaa.

BzaumopeiictBue 3apsoB. Toueunble 3apsapl. 3akoH KysoHa.

Onextpuyeckoe nojue. Ero nqeicTerue Ha 3J€KTPUYECKHE 3aPS/IbI.

Hanpsixénnocts  anextpuueckoro  mnons. IIpoOuerii  3apsna.  JIlunuwm
HaNpsKEHHOCTH DJIEKTPUUECKOTO 1MoJs. OTHOPOIHOE IEKTPUUECKOE MOJIE.

[ToTeHIMaNBHOCTh JJIEKTPOCTATUYECKOIO TMOJA. Pa3HOCTP MOTEHUMANIOB M
HanpspkeHue. lloTeHumanbHass SHEPrUst 3apsga B AJIEKTPOCTaTHYECKOM IIOJIE.
[ToreHuman snexkrpocraTndeckoro noist. CBa3b HANPSKEHHOCTH MOJI U PA3HOCTH
NOTEHIMAJIOB JUISl JIEKTPOCTATUYECKOrO Mo (Kak OJHOPOJHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpyHIMT CyNIepIO3UIUHY ANEKTPUUECKUX MTOJIEH.

[Tone Ttoueunoro 3apsiga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bEémy mmiapa. Ilosie paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOW TIOCKOCTH. KapTuHbl NWMHUN HAOpsDKEHHOCTH ATUX TMOJeH U
SKBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEN.

[IpoBOAHUKH B 3JIEKTPOCTATHYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apPSIIOB.

JIMDJIEKTpUKKM B 3JIEKTPOCTATHUYECKOM  TIOJIE. Jmanexrpuueckas
IPOHUIIAEMOCTD BEIIECTBA.



KongeHcaTop. DneKkTpo€MKOCTh KOHAEHCATOpA. DIIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coequHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe coenMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHJIEHCaTopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM BJIEKTPUUECKOM TIOJIE.

TexHuyeckre yCTpoMCTBa M TEXHOJOTHYECKHE IMPOLECCHI: IEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHUE DIEKTPOIpUOOpOB,
KOHJIeHcaTophl, reHepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO ¥ NPUHIUIT ACUCTBHS DJIEKTPOMETPA.

DIIEKTPUYECKOE T0JI€ 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apPsKEHHBIX TUTACTHUH.

Mogaensb anekTpoctaTudeckoro reuepatopa (Baun ge ['paada).

[IpOBOOHUKH B 3JEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOoiCTBO U AEUCTBUE KOHAEHCATOPA MOCTOSIHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JEKTPOEMKOCTH ILJIOCKOTO KOHAEHcaTopa OT IUIOIIAIx
MJIACTUH, PACCTOSIHUSI MEXKIY HUMH U TUDJICKTPUUYCCKON MTPOHUIIAEMOCTH.

DHeprus 3JeKTPUUYECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCATOPA.

3apsiika 1 pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopusie padomal, nPAKMUKYM.

O1ieHKa CUJT B3aUMOICHCTBHUSI 3aPSKEHHBIX TEJL.

HaOnronenue npeBparieHus SHEPruu 3apsbKeHHOTO KOHJIEHCAaTOpa B SHEPTHUI0
M3IIy4YEeHHS CBETOIMOAA.

N3yueHne npoTekanus TOKa B LEIH, COIAECPIKALIEH KOHIEHCATOP.

Pacripenenenue pa3sHOCTH IIOTEHIINAJIOB (HampsDKEeHMS ) pu
MOCJIEIOBATEILHOM COEIUHEHUU KOHIEHCATOPOB.

Uccnenosanue pazpsga KOHAEHCATOPA Y€pE3 PE3UCTOP.

Tema 2. Ilocmosannbwlit I1eKkmpuyecKuii mox.

Cuina toka. [TocTOSHHBII TOK.

VYcnoBus CyliecTBOBaHHSI MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. McTouHHMKH
toka. Hampsokenune U u D/1C E.

3akoH OMa Ji71sl y4acTKa LEeTH.

DIIEKTPUYECKOE COMPOTHUBJICHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJIHOPOJHOTO TPOBOJHUKA OT €ro JJIMHBl U IUIOMIAJAN IONEPEYHOTO CEUYECHUSI.
VY nenpHOE CONPOTHUBIICHUE BEIIECTRA.

[TocnenoBarenbHOE, MapaAIEILHOE, CMEIIAHHOE COEUHEHHUE MPOBOJIHUKOB.
Pacuér pa3BeTBn€HHBIX 2nekTpuueckux meneil. [Ipasuna Kupxroda.



Paborta snextpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOUIHOCTh 3JIEKTPUYECKOTO TOKa. TemioBasi MOIIHOCTb, BbljelisgemMasi Ha
pe3ucrope.

OJIC u BHyTpeHHEE CONPOTHUBJICHHUE MCTOYHHMKA TOKa. 3akoH Oma s
MOJMHOW (3aMKHYTOM) SJIEKTPUYECKOM 1enu. MOIIHOCTh HUCTOYHUKA TOKAa.
KopoTtkoe 3aMbIkanue.

KonpencaTtop B 11enu MOCTOSHHOTO TOKA.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUMK FIECKTPUUECKON IHEPTUH.

Jlemoncmpayuu.

N3Mepenue cuiibl TOKa U HAPsHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS JIJIs1 pe3UCTOpa,
JIaMITbl HaKaJIMBaHUS U CBETOJIMO/A.

3aBUCHUMOCTh CONPOTUBIICHHS [UIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN MTONIEPEYHOTO CEYEHHUS M MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUS MPU TOCTOSTHHOM
HaIpsHKCHUH.

[Ipsamoe namepenne J/]C. KopoTkoe 3amMpIKaHHE TAIbBAHUYECKOTO JIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco6bl coeTMHeHrs NCTOYHUKOB Toka, DJ[C Garapei.

UccnenoBanue pa3HOCTH MOTEHIMAIOB MEXTY MOTOCAMU UCTOYHUKA TOKa
OT CHJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKyM.

HccnegoBaHne CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mmepenune yaenbHOro COMPOTUBRIICHHS IPOBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAIpPsDKEHUS ISl JIAMITBI
HaKaJIMBAHMUSL.

YBenuueHue npeena n3MepeHus aMmrepMerpa (BoJbTMETpa).

N3mepenne IJ1C 1 BHyTpEHHETO COMTPOTUBJIEHUS UCTOYHUKA TOKA.

UccnenoBanune 3aBucumoct D/[C raJibBAHUYECKOTO JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMBbIKaHUH.

Uccnenosanne pa3HOCTH MOTEHIMAIIOB MEXTY MOTOCAMU UCTOYHUKA TOKa
OT CHJIBI TOKA B IIEIIH.

Hccnenoanne 3aBUCUMOCTH MOJE3HOW MOITHOCTH UCTOYHHMKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paznruunvlx cpeoax.

3J’I€I(TpI/I‘-IeCKa$I IMPpOBOANMOCTD Pa3IM4YHbIX BCIICCTB. 3J’ICKTpOHHa$I
IMPpOBOAUMOCTD TBép,Z[BIX METaJlJIOB. 3aBUCHUMOCTh COIIPOTHUBIICHUSA MCTAJJIOB OT

Temrneparypbl. CBEpXIPOBOAUMOCTb.



DNEeKTpUYECKU TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHY. CobGcTBeHHas u pUMecHast MPOBOJAUMOCTh
noJynmpoBoIHUKOB. CBolicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUA TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes I AIEKTPOJIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PaznmuyHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Momxus. [lnazma.

TexHuyeckre yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JAMIIBI, DJICKTPOHHO-ITydeBasi TpyOKa, MOJYIMPOBOJHUKOBBIC MPHUOOPHI: IHUO,
TpaH3UCTOp, (QOTOAMON, CBETOAMOJ, TalbBaHUKA, padUHUpPOBAHUE MEMH,
BBIIIJIABKA ATIOMUHUS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTH CONPOTUBIICHUS] METAJJIOB OT TEMIIEPaTyPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsbI 25ekTpoiinza Papazes.

NckpoBoit pa3psa U MPOBOAMMOCTD BO3AYXa.

CpaBHEHHE TPOBOJIMMOCTH METAIIJIOB U TTOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, npaKmuKym.

HaOnronenue snexkTposusa.

N3mepenue 3apsiaa OJHOBAJIEHTHOTO HOHA.

HccnegoBanue  3aBUCMMOCTH  COINPOTHUBIICHHS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3HYeCKUN MPAKTHKYM.

Cnoco0bl u3mMepeHus: PU3NUEeCKUX BEJIUYUH C UCTHOJb30BAHUEM aHAJIOTOBBIX
1 MUQPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AGCOIIIOTHBIE U OTHOCUTEIBHBIC TTOTPEITHOCTH U3MEPEHUN (DU3UYECKUX BEITHYHH.
OueHka rpaHull MOrPEIIHOCTEMH.

[IpoBeneHne  KOCBEHHBIX  W3MEPEHMH, MCCIEIOBAHUW  3aBUCHMOCTEHN
(¢u3MUecKuX BEIUYMH, NPOBEpKAa MPEAJIOKEHHBIX TUnoTe3 (BbIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazdenax  «YUYEHUYECKHH  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM) ).

MeknpeaMeTHbIE CBA3U.

Nzyuyenne «kypca ¢usuku yrayonéuHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YYETOM COACPKATEIBHBIX MEKIPEIMETHBIX CBI3E€H C KypcaMu
MaTeMaTuKu, OUOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

MexnpedmemHble NOHAMUSA, CBA3AHHble C U3y4YeHuemM Memoooe
HAy4yHO20 MO3HAHUA: ABNEHWNE, HayYHbIN PaKT, rMnoTesa, GU3nMYecKan BeNUYMHA,
3aKOH,



Teopusi, HaONIOJICHUE, SKCIEPUMEHT, MOJACITUPOBAHUE, MOJENb, H3MEpPEHUE,
HOTPEIIHOCTY U3MEPEHUI, N3MepUTENbHbIE TPUOOPHI, I(poBas 1abopaTopus.

Mamemamuka: pelieHue CUCTEMbl ypaBHeHUH. JluHeliHas QyHKIMS,
napaboia, runepoona, ux rpadukud U cBoicTBa. TpuroHomeTpudeckue QyHKIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekTopb! 1 MX MPOEKIMK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozua: Mexannueckoe ABIKEHUE B KUBOM mpupoze, nuddysus, ocmoc,
TEII00OMEH JKMBBIX OpPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpesbl,
yTWIM3anusg OHOOPraHWYEeCKOro TOIUIMBA JJIsi  BBIPAOOTKH  «TEIUIOBOI» |
AIIEKTPOIHEPT U, TIOBEPXHOCTHOE HATSDKEHHE U KAlTMIUISIPHBIC SIBJICHUS B IPUPO/IE,
AIIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPO/IE.

Xumuna: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHUE aTOMOB U MOJEKYI,
MOJIb BEILleCTBAa, MOJISIpHAs Macca, IOJY4YeHHE HaHOMAaTepHalloB, TEIUIOBbIE
CBOMCTBa TBEPABIX TEJ, )KUIKOCTEH U ra30B, KUIAKUE KPUCTAIUIBI, JIEKTPUUECKUE
CBOMCTBa METAJIJIOB, SJEKTPOIUTHYECKAs TUCCOLMALINS, TalbBaHUKA, JIEKTPOHHAS
MUKPOCKOTIUS.

TI'eozpagpus: BnaxxHOCTb BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKCHUN C MCIOJIb30BAaHUEM MEXAaHU3MOB,
y4€T CYXOro ¥ JKHUIKOTO TPEHHs B TEXHUKE, CTaTHYECKHE KOHCTPYKIIHH
(KpOHIITEHH, peméryaThleé KOHCTPYKIIMH), WCIOJIb30BaHNE 3aKOHOB COXPAaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
MOJIy4YeHHUsI COBPEMEHHBIX MAaTepHaJoB, B TOM 4YHCJIE€ HAHOMATEpHUaJOB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
ra3zopaspsHble JaMIIbl, TOJIYIPOBOAHUKOBbBIE IPUOOPHI, FraJIbBaHUKA.

11 KJIACC

Pa3pen 4. dneKTpogmHamuka.

Tema 4. Macnummnoe none.

B3auMogelicTBUE TOCTOSHHBIX MAarHUTOB M TMPOBOJAHUKOB C TOKOM.
MarautHoe mnone. Bexktop MarHuTHOM wWHAYKUMHW. [IpuHOMI cyneprnosuunu
MAarHUTHBIX NoJied. JIMHUM MarHUTHOM WHAYKIIHH.

MaruutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna Amnepa, e€ HanpaBJIeHUE U MOAYJIb.

Cuna Jlopenua, €€ HanpaBiIeHUE U MOJYJIb. JIBUXKEHUE 3apSKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHOM Iojie. Padora cuisl Jlopenna.

MaruautHoe nose B Beuectse. DeppoMarHeTuku, rmapa- 1 JuaMarHeTHUKH.



TexHuueckue YCTPOfICTBa H TCXHOJOIMYCCKHC IIPOLCCChI: TIPUMCHCHHUC

ITOCTOSIHHBIX MarHMTOB, AJIEKTPOMAarHuTOB, TEeCTeP-MyJIbTUMETDP,
AJIEKTPOABUTATENb SIKOOM, YCKOPUTEIN JIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptyna nmHMM  WMHAYKOMM ~ MarHATHOIO — IIOJIS  IIOJIOCOBOTO U
MTOIKOBOOOPAa3HOTO MOCTOSHHBIX MarHUTOB.

KapTrHa nMHUI MAarHUTHON MHIYKLMH MOJISI ITTMHHOTO MPSMOIO MIPOBOIHUKA
Y 3aMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYILIKH C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JleictBre cuiibl JIopeHIia Ha MOHBI JJIEKTPOJIUTA.

Habuntoienue NBUKeHUs MydKa 3JEKTPOHOB B MArHUTHOM TOJI€.

[TpuHIMn NEUCTBHUS JIEKTPOU3MEPUTEIBLHOTO npudopa
MarHUTOIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaol, NPAKMUKYM.

HccenenoBaHre MArHUTHOTO MOJIS IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETHKOB.

Hccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha pPaMKy C TOKOM.

N3mepenue cuiibl AMmriepa.

W3yuyeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHre MarHUTHOW MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIbl AmIiepa.

Tema 5. InekmpomazcHumHas UHOYKUUA.

SBneHne DNEKTpOMAarHWTHOM HHAYKIMU. [IOTOK BekTOpa MarHUTHOM
nHaykuuu. OJIC mMHOyKnuM. 3aKOH JJIEKTpoMarHWTHOW wuHAykuuu Dapanes.
Buxpesoe snekrpruueckoe nose. Toku Dyko.

O/JIC vHOyKUMH B NPOBOJHHUKE, IBHKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[Ipasuo Jlenua.

NupyktuBHOCTh. KaTynika WMHIYKTUBHOCTM B II€NU TMOCTOSHHOTO TOKAa.
Ssnenue camonnaykuuu. IJ1C caMOMHIYKIINY.

DHeprusi MarHUTHOTO OIS KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCH: MHAYKIMOHHAA
1e4Yb, COJICHOU], 3aIMTA OT JIEKTPU3ALMH TEJI MPHU ABHKECHUU B MAarHUTHOM IOJIE
3eMIIH.

Jemoncmpayuu.

HaGnronenue siBieHus 3J€KTPOMarHUTHOM MHAYKITUH.

UccnenoBanune 3aBucumoct J/[C MHAYKIMH OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuino Jlenna.

[Tagenne MarauTa B alIOMUHUEBON (MEIHOMN) TpyOe.

SIBIIeHME CAMOMHIYKIIUN.

Uccnenosanne 3aBucumoctd J/JC caMOMHAYKIIMM OT CKOPOCTH HU3MEHEHUS
CHUJIBI TOKA B LIETIN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPAKmMuKym.

Hccnenoanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIAH.

Onpenenenrne MHAYKIUNA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanue siBIeHUsS] CAMOUHAYKIIVH.

COopxka MoJ1eu 3JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosied0anusa v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Koneb6arenbnas cucrema. CBOOOHBIE KOJICOAHUS.

IMapmonunueckue konedbanusi. Kunemarnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHEpreTUUecKoe ONMHUCAHKUE (3aKOH COXPAaHEHMS] MEXaHUYECKOUW »Hepruu). BeiBoa
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOaHUN U3 WX DHEPreTUYECKOTO U
KWHEMAaTU4YE€CKOrO OMMCAHMUS.

Amrutyna u ¢asza konebanuil. CBA3b aMIUIMTYbl KOJEOAHUN HCXOIHOU
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHUil €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u uyacrora kojeOanuii. [lepmon MayibIX CBOOOJHBIX KoJieOaHUM
MareMaTu4yeckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUNM MPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aryxatonux konebanusx. BeinyxaeHHbie konebanus. Pezonanc.
Pe3onancHas kpuBas. BnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHMS.

TexHu4eckre yCTpOMCTBA M TEXHOJOTUYECKUE MPOLIECCHI: METPOHOM, 4achl,
Kauyesu, My3bIKaJIbHbIe MHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu.

3anuck KoJIeOaTEIHbHOTO IBUKEHUS.

HaOnronenue He3aBUCMMOCTH MepUoa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT
aAMILUTATYBI.

UccnenoBanue 3aTyxaromuyx KojaeObaHuii 1 3aBUCUMOCTH TIEpHO1a CBOOOTHBIX
KOJICOaHMI OT COMPOTUBIICHHUS.

UccnenoBanne kosnebaHWi Tpy3a Ha MACCHUBHOM TPYXHHE C IEIbIO
dbopmupoBaHus MpeCTaBICHUN 00 WaeaTbHON MOJEIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUH TIPH KOJIEOAHUSX IPy3a Ha TIPYKUHE.

UccnenoBanue BEIHYXACHHBIX KOJICOAHUI.

Habmronenune pe3onanca.

Yuenuueckuii s3xcnepumenm, nabopamopusie padomuot, npaKmMuKym.



W3mepenue mnepuona CBOOOJHBIX KOJNECOAHHM HHUTSHOTO W MPYXKHUHHOTO
MasATHUKOB.

N3ydenne 3aKOHOB IBIKEHUS TeJla B X0J1€ KoJIeOaHH Ha yIIPyTroM MoJIBEce.

N3yueHue NBUKEHUS HUTIHOTO MASITHHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KUHHOM MAasITHUKE.

HccnenoBanue yobIBaHUS aMIUTUTYIbI 3aTyXaIOIINX KOJICOAHUI.

HccnenoBanue BRIHYXIECHHBIX KOJIEOaHUM.

Tema 2. dnekmpomaznummusle Konedanus.

Konebarenbupiii  kKOHTYp. CBOOOIHBIC SJICKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KosieOareabHOM KOHType. Dopmyna Tomcona. CBsI3b aMILUIATYABI
3apsia KOHJEHcaTopa ¢ aMIUTUTY0M CUJTBI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpAHEHHMsI SHEPTHH B UJ€ATBHOM KOJIeOaTEIbHOM KOHTYPE.

3aryxaromue AJIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHYXI€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JeCTBYyIOIIeE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUS TpU pas3iaudHoil (opme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHU.

CHuHycOMJQIBHBIA TNEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
UHIYKTUBHOCTY B LIENIM CUHYCOUJAIBHOIO IEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpspkeHui.

WneansHblii  Tpancpopmarop. IlpousBoacTtBo, mepenaya u  mnorpedlieHue
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TMpU MPOU3BOACTBE JIIEKTpod3Hepruu. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPIUU B IIOBCEAHEBHON KU3HMU.

TexHuueckre yCTpOMCTBA M TEXHOJOTHUYECKUE IPOLIECCHI: JIIEKTPUUYECKUN
3BOHOK, F€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU DJIEKTpOoIIepeay.

Hemoncmpauuu.

CB0OOIHBIE AJIEKTPOMATrHUTHBIE KOJICOAHMSI.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJI€OAHUI OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcmiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXaOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mogenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BrinyXIeHHbIE CHHYCOUJAIbHbBIE KOJICOAHNUS.

Pe3ucrop, Karymka MHIYKTHBHOCTH M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKA.

Pe3onanc npu mocCienoOBaTEIbHOM COEIMHEHUM PE3UCTOpPA, KATyLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y cTpolicTBO M MPUHIIATL AEHCTBUS TpaHCchopMaTopa.



Mojiesib TMHUM 3JIEKTPOIIEPEIAUH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

N3yuenue tpancpopmaropa.

Hccnenoanue nepeMeHHOro ToKa 4Yepe3 MOCIeI0BaTENbHO COEAMHEHHBIE
KOHJIEHCATOpP, KaTyLIKY U PE3UCTOP.

Habumoienue 3neKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1IN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUMHbBLE B0JIHDL.

MexaHnueckue BOJIHBI, YCIOBHUS HUX pacnpocTpaHeHus. [lomepeuynblie u
IPOJIOJbHBIE BOJHBL. llepuoa, CKOpoCTh pacnpOCTpaHEHWS W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpPaX€HUE, MpeJoMIIeHHe, MHTepPepeHuus u
nupakiys.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX  BOJH:  OTPaXXEHUE,  IPEIIOMIICHHE,
noJisipu3anus, UHTepPepeHns u Tudpaxius.

[IIkana 31eKTpOMarHuTHBIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI paANOCBS3U U TENEBUIEHUS. Paguonokanus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEebl.

TexHuueckue yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paIuonpuEMHHUK, TEIIEBU30p, aHTeHHA, Tenedon, CBU-neus,
yJIbTPa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEULIMHE.

Hemoncmpauuu.

O0pa3zoBaHue ¥ pacIpOCTPAHEHUE MOMEPEUHBIX U TPOOJIBHBIX BOJIH.

KoneOmtomnieecs Teno Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIEOAHMIA.

HaGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepenunu u 1u@pakiinu MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NPUMEHEHHE.

Habmoienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON U
4acTOTOM KOJeOaHUI.

UccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHHUE,
npesioMJIeHUE, NoJspu3anus, audpakius, uHTepdepeHus.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaA(UOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKyM.



N3ydyeHnne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTRBE.

Tema 4. Onmucxa.

[IpssMONMHEHOE pacpOCTpaHEHHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n3o0pakeHuil B
iockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHus. OTHOCUTENbHBIN MTOKA3aTelb NpesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOILIECHHWE JIMH BOJH IIPU IEPEXO0JIE MOHOXPOMATUYECKOTO CBETA
Yyepes rpaHully pa3zfena AByX ONTUYECKUX CPE/I.

Xoa nyudeir B nmpusMme. Jucnepcus cera. COXHBIN cocTaB O€Ioro cBeTa.
LBer.

[TonHoe BHyTpeHHEE oTpaxkeHue. [IpenenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTpaXEHHSI.

CobOuparoriiue ¥ pacceuBaromue JuH3bl. ToHkas JnuH3a. DOKyCHOE
paccTossHME W OINTHYeCKas cuia TOHKOW JIMH3bIL. 3aBUCHUMOCTh (DOKYCHOTO
paccTosiHUST TOHKOM c(epuuecKkoil JIMH3bI OT €€ TE€OMETPUU M OTHOCHUTEIIBHOTO
MOKA3aTeNs MPETOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOUIEAINIETrO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoir ocu. IlloctpoeHne wu300pakeHU TOUKM M OTpe3Ka MpSAMOU B
cOOMpAOIIMX U PACCEMBAIOIINX JMH3aX U UX CUCTEMAX.

Ontuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucTeMa.

[Ipenenbl TpUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX KOTEPEHTHBIX HCTOYHUKOB. I[IpuMepnl KiIacCHUYECKHUX
UHTEP(PEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIyIa,
MepucKkon, QoroanmapaT, MUKPOCKOI, MPOSKIIMOHHBINA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS OTNTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.



Uccnenosanue npeioMaeHus CBETA.

Ha6nronenue nogHOTO BHYTPEHHETO OTpaXkeHust. Moien CBETOBO/IA.

UccnegoBanne Xoaa CBETOBBIX IIYYKOB YEpE3 ILIOCKOMAPAIIEIbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanue cBONCTB H300paKEHUH B JIMH3aX.

Mojienn MUKPOCKOIIA, TEJIECKOTIA.

HaGnronenue nntepdepeHinm caera.

Hao0mroeHre 1BETOB TOHKUX IIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenne nudpakiiMOHHON peIEéTKH.

Ha6nronenune nudpakiimOHHOTO CTIEKTpA.

HaOnronenue nucnepcuu cBera.

HaOnronenue nonspuzanuu cBeTa.

MpumeHeHMe  nonaponaos  Ans M3YyYEHMA  MEeXaHMYECKUX

HanpsXXeHUn.  YueHudveckuli  3KcnepumeHm, aabopamopHoie

pabomsi, npakmukym. VI3amepeHune noKasatend npenoMmiaeHus

CTekna.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHUS OT BeliecTBa (Ha
MIpUMEPE KUJIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Tomy4yenue n300paXkeHUs: B CUCTEME U3 IUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenue n300pakeHUs: B CUCTEME U3 JABYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue audpakiuu, nHTephEepeHIUN 1 MOISPU3AIUU CBETA.

N3ydenue nosspusanuu cBeTa, OTPAXXEHHOTO OT MMOBEPXHOCTHU JAUIJICKTPHUKA.

N3yuenune naTepdepeHIINM JIa3epHOTO U3IyUEHUS Ha ABYX IIESX.

Habmonenue nucnepcun.

Habnronenue u uccnenoBanue qudpakimOHHOTO CIIEKTpA.

N3mepenue IMHBI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa U3IydeHUs CBETOIMOMA TPU MOMOIIN JUGPAKIIUOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI crielMAIbLHON TEOPUH OTHOCUTEIBLHOCTH.

'panunbl  NPUMEHMMOCTHM  KJIacCMYeCKOM — MexaHnuku.  [loctymatsl
CIIeIMAIbHOU T€OPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHia.
VYcnoBue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTHU. 3aMEJICHHUE
BPEMEHU U COKpAIICHUE JIJINHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3p MacChl C SHEPrUeN U UMITYJIbCOM PEIATUBUCTCKON YaCTHULIbl. DHEPTU
MOKOSI.



TexHuyeckre yCcTpoHCTBa U TEXHOJIOTUYECKHUE MPOLIECCh: CITyTHUKOBBIC
NPUEMHUKH, YCKOPUTENIN 3apsKEHHBIX YACTHIL.

YueHnueckuit 3KCIEpUMEHT, JIA0OpaTOPHbIE PAOOTHI, TPAKTUKYM.

OnpeneneHve UMIyJbca W OSHEPrUM  PEISTUBUCTCKUX 4acTull (1O
doTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynapno-601n1060it oyanusm.

PaBHOBecHOE TemioBoe u3NydeHue (M3ayueHue abCOIIOTHO YEPHOTO TENa).
3akoH cmenienns Buna. ['unoresa [1nanka o KBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBLC (POTOHA.

dororpdext. Onbitel A. I'. CroneroBa. 3akoHbl dhoTodpdexra. YpaBHEHHE
Oiinmrerina st pororddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJIeHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxkarollyr moBepxHocTh). OmbiTel I1. H.
Jlebenena.

BosHOBBIE cBOMCcTBa yacThl. Bomubl ne bponnsa. /[nuna BonHe! ae bpois n
pa3Mepbl 00JacTM JIOKanM3aluu JBHXKYyILIeWcs dvactuibl. KopryckynspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTaIaX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOLIECHUSI HEONPEIEeIEHHOCTEH
I'eiizenoepra.

TexHUYeCcKre YCTPOWCTBA M TEXHOJOTUYECKHUE TMPOLECCHI: CIIEKTPOMETD,
doTosnemMeHT, (HOTONATUMK, TYHHEIbHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOJMO/.

Hemoncmpauuu.

®oT03(QdeKT Ha YCTAHOBKE C IIMHKOBOM IMIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETo (hoTodpdekTa.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJAHUKOB  OT
OCBEIEHHOCTH.

Cseroauon.

Conneunas 6aTapes.

Yuenuueckuit s3xcnepumenm, nabopamopusie padomusi, npaKMUKYM.

HccnenoBanne ¢poTope3ucropa.

N3mepenne nocrosiauoi [limanka Ha ocHOBe uccaenoBanus Gorodddexra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. Duzuka amoma.

OnbIThl MO HCCIEAOBAHUIO CTPOCHUS aroma. llnaHerapHas monaenb aToma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noriomienne GOTOHOB IPH MEPEXOJIE aTOMa
C OHOTO YPOBHS SHEPTUH HA APYTOU.



Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aToOMa BOJ0PO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U3y4ueHue cBeta. Jlazep.

TexHn4eckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHL: CIEKTPATbHbBIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Monuens onsita Pesepdopna.

Habmoienne nuHeivaThiX CIEKTPOB.

Y CTpONCTBO U IEUCTBHE CYETYMKA HOHU3UPYIOIIUX YACTHLI.

Onpenenenre JJIMHBI BOJIHBI J1a3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, nPAKMUKYM.

Ha6nronenue muHEHYaToro CeKTpa.

HccenenoBanue criekTpa pa3peKEHHOr0 aTOMapHOIO BOJOPOJAA U U3MEpEHUe
nocrosinnoi Punbepra.

Tema 3. Duzuxka amomHuoz20 A0pa u 31eMeHmMapHbIX YaACmuy,.

Hyxknonnas monens siapa [eitzenOepra—lBanenko. 3apsin siapa. MaccoBoe
qucio sapa. M3oronsl.

PannoaktuBHOCTh. Aunbda-pacmnaa. IJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacnaz. ['amma-usiyyeHue.

3aKOH pPaJAMOAKTUBHOIO pacmaza. PaamoakTHBHBIE H30TONBI B IPHUPOJE.
CBoiiCTBA MOHM3UPYIOLIETO HU3Ty4YeHUs. BinsHUE paguoakTUBHOCTU Ha KUBbBIC
opranusmbl. EctecTBeHHBIN (oH u3mydeHus. JlozumeTpus.

DHeprus CBs3M HYKJIOHOB B sipe. SnepHbie cuibl. Jlepekt Macchl spa.

SAnepubie peakiuu. Jlenenne u cuntes anep. SAnepusie peaktopsl. [Ipodaemsr
YIPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3d. OKOJOTHMYECKHE ACHEKTHI Pa3BUTHSA
SAIEPHON SHEPTETUKH.

Meroapl  perucTpallid M HCCIEAOBAHUS  BJEMEHTAPHBIX  YaCTHII.

@yHIaMEHTAIbHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI U JICIITOHBI.
[IpencraBnenune o CtangapTHOUM Moenu. KBapK-rimr0oHHas MOJEb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHOM Mojenu. TéMmHas maTepuss U TEMHas
JHEPIusl.

EnauncTBO puznyeckoi KapTUHBI MUPA.

TexHuyeckue yCTpouCTBAa M TEXHOJIOTUYECKUE MPOLECCHI: JO3UMETpP, KaMepa
Bunbcona, simepHBIE  peakTop, TEPMOSACPHBIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuot, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 roToBbIM (hoTorpadusim).

HccnenoBanue painoakTUBHOTO (pOHA C UCTIOIB30BAaHUEM JTO3UMETPA.

N3yuenue nornomienust 0eTa-4yacTUI] AIFOMUHUEM.

Pa3nen 8. DineMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.



Otanbl pa3BuTHs acTpoHoMuu. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMHH. [IpUMEHMMOCTh 3aKOHOB (U3UKH JJI1 OOBSICHEHHS MPHUPOIBI
KOCMHYECKUX 0OBEKTOB.

MeTtoabpl acTpOHOMHUYECKHX HcclenoBaHuid. COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIbI, PaIUOTEIECKOIIbI, BHEATMOC(EpHAsI aCTPOHOMHUS.

Bun 3Bé3gnoro Heba. Co3Be3nus, sipkve 3BE3/bI, IUJIAHETHI, UX BUIUMOE
JIBUKEHHUE.

ConuHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. MIcTouHuK 3Heprun CoJiHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKU. J[MarpaMma «CreKTpaibHbIN KIacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOM MOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIaBHOW IMOCJIEAOBATEIbHOCTA. BHYyTpeHHEE CTpoeHHe
3B€31. COBpEMEHHBIEC TMPEJICTABICHUS O MPOUCXOXKICHUU U 3Bosronnu CojHIA U
3BE31. DTaIbl KU3HU 3BE3I.

Muieunsiii IlyTte — Hama ['amaktuka. Ilosnokenume u nauxenue CoJiHIIA B
lNanaktuke. Tunbl ranakTuk. PaguoranakTuku U KBa3apbl. UEpHBIC IBIPHI B sAJIpax
rajakTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00:1a. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa. PenmnkroBoe nsimydyeHue.

Macmrabnas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpo0iieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

Habntonenust 3BE31HOr0 HeOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMITHIOTEPHBIX TIPHIIOKESHHUM IS ONPESICHUS MOJIOKEHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE co03Be3auss CeBEpHOTO MOJyIIapus U SPKUE
3BE3ILI.

HaGnronenuss B Ttenmeckonm JlyHbI, mjaHeT, TyMaHHOCTEH | 3BE3MIHBIX
CKOILJICHUH.

Du3n4ecKUuil NPaKTUKYM.

Cnoco0bl n3MepeHus: GU3NIECKUX BEIUYUH C UCIOJIb30BaHUEM aHAJIOTOBBIX
1 MUGPOBBIX U3MEPUTEIBHBIX PUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC MOTPEITHOCTH M3MEPCHUH (PU3HMYECKUX BEIWYHH.
O1ieHKa TpaHull MOTPEUIHOCTEM.

[IpoBenenne KOCBEHHBIX HU3MEPEHHUHM, HCCIEIOBAaHUN  3aBUCHUMOCTEM
bu3nUecKnX BEIMYHMH, TPOBEPKA NPEIJIOKECHHBIX THMOTE3 (BBIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazjaenax «YUYEHHUYECKHH  DKCIIEPUMEHT,
Ja0opaTopHbIe PabOTHI, TPAKTUKYM) ).

O6o0maroniee NOBTOPEHUE.



O06001enHre u cucTeMaTu3alus CoAepKaHUs pa3AesoB Kypca «MexaHuKay,
«MonekynspHas pu3nKa U TepMOJUHAMUKA», « DIEKTpoaAuHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUHU OTHOCHUTEIBHOCTHY», «KBaHTOBas
puznka», «IeMEHTbl aCTPOHOMUHU U aCTPOPUZUKIY.

Ponp ¢u3ukm U acTpOHOMMM B SKOHOMHMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHON M 3THYECKON cepax AesITeIbHOCTH YEeOBEKa, POJb U MECTO (U3UKH
Y aCTPOHOMHMH B COBPEMEHHOW HAy4YHOU KapTUHE MHpPA, 3HAUYCHHUE ONUCATEIBHOM,
CHUCTEMATU3UPYIOIICH, OOBSCHUTEIIBHOM WM  MPOTHOCTHYECKOW  (PYHKIIMMA
(puznyeckoil TEOpUH, posib GUNUECKON TEOPUH B (POPMUPOBAHUU NIPEACTABICHUI
0 (U3MYeCcKOW KapTUHE MUPA, MECTO (PU3NUYECKOW KapTUHBI MHpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3M.

N3yuenne kypca ¢usuku yriyon€énHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COAECPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€HM C KypcaMu
MaTeMaTUKH, OMOJOTUHU, XUMHH, reorpaduu U TEXHOJIOTHH.

MesnpedmemHbie noHAMUSA, C6A3GHHbIE C U3YyYeHUem Memooos
HAYyYHOR20 MO3HAHUA: ABNEHNE, Hay4YHbIM PaKT, runotesa, GpusnMyeckan BeNNYNHA,
3aKOH, Teopwua, HabaoaeHWe, 3SKCNEPUMEHT, MOAENMPOBaHME, MOAeNb,
n3mepeHue, NOrpewHoOCTU M3MepeHUn, namepuTenbHble npubopbl, unbposas
nabopatopus.

Mamemamuka: pelieHUE CUCTEMBI ypaBHEHHMU. TpHUroHOMETpUYECKHE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX IPOEKLMHU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3yieMeHTapHbIX (GyHKIMA. [Ipu3Haku MOAOOMS TPEyroJIbLHUKOB,
ompeIesICHHE TUIOMAIU TIIIOCKUX (GUryp u o0bEéMa Tel.

buonocus: >nektpuueckue SBICHUS B JKUBOW NpHUpOAE, KoseOaTeabHbIe
JIBUWKEHUS B JKMBOM MPUPOJAE, SKOJOTUYECKHE PUCKU TPH MPOU3BOJICTBE
DNEKTPOIHEPTHH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEW  Cpenpl,
yJIbTPA3BYKOBasi AUArHOCTUKA B MEJUIIMHE, ONTHUYECKUE SIBICHUS B KUBOWU
IIPUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTYypa TBEPIBIX
T€J1, MEXaHM3Mbl OOpa30BaHUA KPUCTALIMYECKONM PEIIETKH, CIEKTPaJbHBIMI
aHanus.

T'eocpaghua. wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX PV,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua. TPUMEHEHUE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoABUTATENh SIKOOH, TeHEepaTop MEPEeMEHHOTO0 TOKAa, WHIYKIIMOHHAS TeUb,
JVHHM DJIEKTPOIepeaay, dJIEKTPOABUraTelb, paaap, paIiuoNpUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBU-nieub, ynpTpa3ByKkoBasi AUArHOCTUKA B TEXHHKE,



HpOGKHI/IOHHBIfI aIrmapar, BOJIOKOHHAsA OIITUKA, COJIHCUHAA 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHEPICTUKA U OKOJTOTMYCCKHUE aCIICKThI ee Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIETO OBPA3OBAHMAJIMYHOCTHBLIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yabTaThl OCBOEHUS Yy4yeOHOro mpeamera «PuU3NKa»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYarOUINXCsl PYKOBOJCTBOBATHCS
c(OPMUPOBAHHON BHYTPEHHEW NO3UIMEN JMYHOCTH, CUCTEMOH ILIEHHOCTHBIX
OpUEHTAllUl, TO3UTUBHBIX BHYTPEHHHX  YyO€XIEHUH, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM LIEHHOCTSM POCCHUHCKOrO OOLIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA U ONBITA JACATEIBHOCTH B IPOLECCE PEATU3alM¥ OCHOBHBIX HANPAaBIICHUN
BOCIIUTATEIBHON IE€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPaXKAAHCKOT0 BOCIIUTAHUSA:

e COPMHUPOBAHHOCTh TPAKIAAHCKON MO3UIMK 00YyYaIOLIErocs Kak aKTUBHOIO
Y OTBETCTBEHHOI'O YJIEHA POCCUNCKOr0O OOIIECTBa;

e IPUHATHE TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX TIyMAHUCTUYECKUX U
JEMOKPaTUYECKUX LIEHHOCTEH;

¢ TOTOBHOCTh BECTH COBMECTHYIO JAESTEIbHOCTh B MHTEpPECAX I'PAKIAHCKOIO
oO1iecTBa, Yy4yacTBOBaTb B CaMOYINPABJICHUU B  00pa30BaTEIIbHOM
OpraHu3alNy;

e YMEHHE B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBUU

¢ UX QYHKIUSAMU U HA3HAYEHUEM;

¢ TOTOBHOCTH K TYMAaHUTAPHOM U BOJIOHTEPCKOM ESITENBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHMSA
e chOPMUPOBAHHOCTD POCCHICKOM rpa)XXJaHCKON WUJICHTUYHOCTH,
MaTpUOTHU3MA;
¢ [ICHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJIaM, TOCTH)KEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
e C)OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MTOBEJCHUS;
¢ CIIOCOOHOCTh OIICHMBATh CUTYalUI0 U TMPUHUMATh OCO3HAHHBIE PELICHUS,
OpUEHTHPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B I€ATEIBHOCTH YYEHOTO;

¢ OCO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO Oy TyIIErO.

3CTETHYECKOr0 BOCIIMTAHUS:

¢3CTETUYECKOE OTHOILIEHWE K MHUpPY, BKIIOYAs HSCTETHKY HAy4YHOIO

TBOPUYECTBA, MPUCYILETO PU3NUECKON HAYKE.
TPYA0BOI'0 BOCIIMTAHMSA



e UHTEpPEC K Pa3IMuHbIM cepaM MpodeccnoHaTbHON NeATEeIHOCTH, B TOM
YuClie CBSI3aHHBIM € (U3MKOW M TEXHUKOM, yMEHHME COBEpLIATh
OCO3HaHHBIN BbIOOp Oynyiel npogeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HECHHBIE TUIAHbL;

* TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 001aCTH
($u3MKKN Ha TPOTSKEHUH BCEU KU3HU.

IKOJIOTMYECKOT0 BOCIIUTAHUSA:

e c(hOpMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYpPbI, OCO3HAHHUE TJ100AIBLHOIO
XapakTepa 3KOJOTHYECKUX IIPOoOIIeM;

e INTAHUPOBAHUE U OCYILECTBICHUE ACHCTBUI B OKPYXKAIOLIEH cpele Ha
OCHOBE 3HaHU 1IeJIel yCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA;

e PaCIIMPEHUE ONBITA ACSATEIBHOCTU 3KOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUU 10 (PUBHKE.

LHEHHOCTH HAYYHOTI'0 O3HAHUS:

e CQOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NYECKON HAYKU;

¢ OCO3HAaHHME LEHHOCTU HAYYHOM JEATEIBHOCTH, TOTOBHOCTH B IIpOLIECCE
U3y4YeHUs1 (PUBMKU OCYILIECTBIATh NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NeATENbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MNo3HaBaTenbHble YHUBEpCasibHble yuyebHble fencTBus
ba3oBble nornyecKkue AencTema:

e CaMOCTOSITEILHO  (OPMYJIUPOBATH U aKTyaJu3UpoBaTh  MIpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OIIPEAENATH LEIU NESITEIbHOCTH, 3aaBaTh IapaMeTpbl U KPUTEPUU HUX
JOCTHXKECHUS,

e BBIABJISAITH 3aKOHOMEPHOCTM MW MPOTUBOPEYUSI B  PacCMATPUBAEMBIX
(U3HUECKUX SIBIICHUSX;

e pa3pabaThIBaTh MJIAH PEIICHUS MPOOIEMBI C yUETOM aHAIM3a UMEIOITUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

¢ BHOCUTh KOPPEKTHUBBI B  JICATEIBHOCTh, OILIEHUBAaThb COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCTEICTBUN JIESITEIbHOCTH;

¢ KOOPJAUHUPOBATh ¥  BBHIMOJHATH PpabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

e pa3BUBATh KPEATUBHOE MBIILJICHHUE MPU PEIICHUN KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBare/ibCKue 1eiiCTBUS:

e BJIaJICTh HAYYHOU TEPMUHOJIOTUEN, KIIFOUEBBIMU IMOHATUAMU U METOAAMHU

(bu3nuecKoil HayKu;



e BJIAJICTh HaBBIKAMU yU4E€OHO-HCCIICIOBATEIHCKON M IPOEKTHON JESTEIHHOCTH
B 001acTH (PU3UKHU, CTTIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MOMCKY  METOJOB  pCeIICHHS  3a7ady  (PU3UYECKOI0  COJIepXKaHus,
MIPUMEHEHUIO PA3JIMUYHBIX METOJ0B MTO3HAHMUS;

eBJIAJETh BHUAAMHU [IEATCIBHOCTH MO TOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIpPETAINH, MPEOOPA30BAHNIO U IPUMEHEHHIO B PAa3IMUHBIX YICOHBIX
CUTyallMsX, B TOM YHCJIC TPU CO3JIaHUM Y4E€OHBIX MPOEKTOB B 0O0JACTH
1)7637197 8

¢ BBISIBIIAITH IPUUYMHHO-CJICACTBEHHBIC CBSI3M W AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pElIeHUs, HaXOAWTh AapTyMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a/7aBaTh MapameTpbl U KPUTEPUU
pellIeHus;

e QHAJIU3UPOBATh TIOJYYECHHBICE B XOJ€ PEHICHHS 3aJa4yu Pe3yIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIJIOBHSIX;

eCTaBUTh W (OPMYJIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIbHOMN
NEeATEeIIbHOCTH, B TOM YHCIIC NPU N3yUYCHHUH (HU3UKH;

e 1aBaTh OIICHKY HOBBIM CUTYaIUsM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

eYMETh TIIEPEHOCUTh 3HaHUS TI0 (U3MKE B TPAKTHUYECKYIO 00JacTh
YKU3HEICATCIILHOCTH,

e YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIaCTelH;

« BBIJIBUTATh HOBBIE UJICH, MIPEjIaraTh OPUTMHAIBHBIE TOIXO/bl U PEIICHHUS;

e CTAaBUTH MTPOOJIEMBI U 3a]1a4H, JIOMYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmei:

e BJIQJICTh HABBIKAMHM MOJyYCHUS UH(POPMAIUU (PU3HMUESCKOTO COACpKaHUS U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAaMOCTOATEIBHO OCYIIECCTBISATh IOUCK,
aHajinM3, CHUCTEMAaTHU3AIMI0 W WHTEpHpeTanuio HHGOpPMAIUU Pa3TUYHBIX
BHUJIOB U ()OPM MPEICTABICHUS,

e OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIUH;

¢ ICTIOJTB30BAaTh  CPEACTBA HH(POPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  PEUICHUWH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M
OpraHU3allMOHHBIX 3a7ad C COOIOJICHUEM TpeOOBaHUN HSProOHOMUKH,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pPecypcocOepeKeHUs, MPaBOBBIX M
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

e CO3/1aBaTh TEKCTHI (HU3UYCCKOTO COJACPKAHHUS B PaA3IWYHBIX (dopmarax ¢
y49€TOM Ha3HaueHUs WHOOpMAIMU | 1EJIEBON ayauTOpuH, BHIOHMpas
ONTUMAJIbHYIO (POPMY MIPEJCTABIICHUS U BU3yAJIU3alIUH.

KoMMyHuKaTHBHBIE yHHBEpPCAJIbHbIE YUeOHbIe eiiCTBHUSA:



¢ OCYLIECTBJISATh OOLICHHE Ha Yypokax (U3UKHM W BO BHEYPOUHOH
NEeATEINBHOCTH;

e pacmo3HaBaTh MPEINOCHUIKM KOH(MIMKTHBIX CUTyallud M  CMsT4aTh
KOH(JIUKTBI;

e pa3BEPHYTO M JIOTHUYHO M3JIaraTb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

e IOHUMATh M MCHOJB30BATh MPEUMYIIECTBA KOMAHIHON U UHAUBUAYAJIbHON
paboThI;

« BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX ICHCTBHI ¢ y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

e IPUHUMATh LIEIM COBMECTHOM JEATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIAATH ILJIaH
JEHCTBUM, pacpeeNaTh pojid ¢ yU€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3ynbTaThl COBMECTHOM pabOThI;

¢ OLICHUBAaTh KAa4ye€CTBO CBOETO BKJaJa M Ka)XJOro y4aCTHHKAa KOMAHJbI B
oO1IMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

eMpe/jiaraTb HOBBIE MPOEKTHI, OLEHUBATh WJAEH C MO3ULHUHU HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

¢ OCYIIECTBJISITh IMO3UTHUBHOE CTPATETHYECKOE TIIOBEJACHHE B PA3IMYHBIX
CUTyalusiX, HpOSBIATH  TBOPYECTBO U  BOOOpakeHUE,  OBITH
MHULAATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusamnus:

¢ CAMOCTOSTEIBHO OCYLIECTBIIATh MO3HABATENIbHYIO ACSATENIbHOCTh B 00JIACTH
(U3HKK M aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a/1a4H;

e CAMOCTOSITEJILHO COCTABJISITh IJIAH PELICHUS PACUETHBIX M Kaue€CTBEHHBIX
3aJ1a4, TUIaH BBIMOJIHEHMS MPAKTUYECKOW paboThl ¢ yYETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUH;

e 1aBaTh OLIEHKY HOBBIM CHUTYyaLUsIM;

e paCIUPSTh PAMKH YYEOHOTO MPEAMETA HAa OCHOBE JINYHBIX MPEOYTCHHI;

eJICTIaTh OCO3HAHHBIA BHIOOpP, AapPryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEIICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OTIBIT;

¢ CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO 3PYAMIMH B 00JaCcTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJIEKT:



e IaBATh OLIEHKY HOBBIM CUTYyallHsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISM;

eBJIAJICTh HABBIKAMH  IIO3HABATEIILHOHW  pe(diekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JICUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

e ICITOJIB30BaTh MPUEMBI pedISKCUU JIJI OIICHKH CUTYaIlMH, BBIOOpa BEPHOTO

pelieHus;

e YyMETh OLICHUBATh PUCKA M CBOEBPEMEHHO NPUHUMATh PEHICHUS M0 HUX
CHIKCHHUIO;

e IPUHUMATh MOTHUBBI W apPryMEHTHl JPYTUX MPH aAHAIM3E PE3YJIbTATOB
JIeSITCILHOCTH;

e IPUHUMATH €051, TOHUMAsl CBOU HEJOCTATKH U JJOCTOMHCTBA;
e IPUHUMATh MOTHBBI M apTyMEHTHl JPYTUX TPH aHAIM3E PE3yJbTaTOB
NEeSATETHHOCTH;
e MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMTHOKH.
B mpomecce AoCTMKEHUS JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI IO
busnKe I YPOBHSI CpPEIHEro 001Iero oOpa3oBaHUsS y O0y4YarOIIMXCS

COBEPIIICHCTBYETCS OMOITMOHATEHBIN WHTEJUICKT, TIPEAOIar afOIIHA
c(hOpMHUPOBAHHOCTb:
e CAMOCO3HaHUS, BKJTFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh cBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BUAETh HAMPABICHUS Pa3BUTH COOCTBEHHOMN
AMOITMOHAIILHOM c(ephl, ObITH YBEPEHHBIM B ce0€;

e CAMOPETYJMPOBAaHMS, BKJIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
AMOIIMOHAJIBHBIM WM3MEHEHUSIM M MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHENW MOTHBALINM, BKIIOUYAIOUIEN CTPEMIICHUE K JOCTHUKEHUIO LIEJIA U
ycrnexy, ONTUMHU3M, WHHULIHMATHUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOAS W3
CBOMX BO3MO>KHOCTEH;

edOMIMATUM, BKIIOYAKOIIEH CHOCOOHOCTh MOHMMAaTh  3MOLMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IMpPU OCYIIECTBICHUU OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

e COLMANIBHBIX ~ HABBIKOB,  BKJIIOYAIOIIUX  CIOCOOHOCTH  BBICTpauBaTh
OTHOIIEHUSI C APYTUMHU JIIOJbMH, 3a00TUTHCS, MNPOSBISATH HHTEpEC HU
paspemniath KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI



K xonmy obOyuenuss B 10 knacce mpenMeTHple pe3ynbTaThl HA YriayOIEHHOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCA YMEHUIM:
eIOHUMATh pOJb (U3UKK B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTMYECKOM, COLMaIbHOW M OJTUYECKOM cdepax aesTeIbHOCTH
YeJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHOW HAYYHOUM KapTHHE MUpA,
3HAUYEHHUE OIHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSICHUTEILHON U
MPOTHOCTUYECKOW  (YHKIUKA  (PU3WYecKol Teopun — MEXaHUKH,
MOJICKYJIIPHON (DU3HKH ¥ TEPMOIMHAMUKH, POJIb (DU3UIECKON TEOPUHU B
(GbopMHUpPOBaHUY MPEACTABICHUN O (U3UUECKON KapTHHE MUPA;

e pa3JIMYaTh YCIOBUS MPUMEHUMOCTU MOJIeNel (PU3NYECKUX TeNl U MPOLIECCOB
(sBneHUM): MHEpIUaNbHAs cucTeMa OTcu€ra, abCONIOTHO TBEPIOE TEO,
MatepualibHas TOYKa, PABHOYCKOPEHHOE JBUXKEHHE, CBOOOHOE TaJIeHHE,
abcoyoTHO ympyras aedopmanus, aOCOIIOTHO yOpyroe u abCOJIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIU Tras3a, XKUJIKOCTU U TBEPIAOTO
(KpUCTAJUTMYECKOT0) TeJa, UIealIbHBIN ra3, TOUYCYHBINA 3apsijl, OJHOPOIHOE
ANEKTPUYECKOE MOJIE;

epaznuyaTh YCJIOBUA (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, MOHUMAaTh BCEOONIUI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBACHATH MEXAaHWYECKHUE TIPOLIECCHl U SBJICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHMYECKOTO JIBM)KEHUS, (POPMYJbl KHUHEMATUKH PAaBHOYCKOPEHHOTO
JNBIDKEHUS, TIpeoOpazoBaHusi ['anmumies Jjisi CKOPOCTH W TEpPEMEICHUS,
3akOHbl HpIOTOHA, NpHUHOMII OTHOCUTENBHOCTH ['amunes, 3akoH
BCEMUPHOT'O TATOTECHUS, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKON
SHEPTUU, CBSI3b Pa0OTHl CHIIBI C U3MEHECHHUEM MEXaHWYECKON HSHEPTUH,
YCJIOBUSI paBHOBECHS TBEPAOro Tena), MPH OSTOM UCIOJIL30BaTh
MAaTEMATUYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB: TIpeoOpa3oBanuii ["anunes, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXPAHEHHUsSI HMITyJIbCa U
MEXaHUYECKOM SHEPrur, 3aKOHA BCEMUPHOTO TATOTCHHUS;

e AHAIM3UPOBATh M OOBACHSITH TEIJIOBBIC MPOIECCHI M SIBIICHUS, UCIIOIB3YS
ocHoBHble monoxkeHuss MKT wu 3akoHbl MosekymsapHOM (u3uku u
TePMOJAMHAMUKN (CBSA3b JIABJCHUS HWJEAJbHOIO Ta3a CO CpelIHeH
KUHETUYECKOW HSHEPruer TEIUIOBOTO JBMIKEHUS W KOHIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEAHEH KUHETUYECKOU
SHEPTUEN TEIUIOBOTO ABHXKEHUS €T0 YaCTHI, CBSI3b JABJICHUS UICAIBHOTO
raza ¢ KOHLEHTpalUuMeW MOJIEKYJ W €ro TeMIEepaTypou, ypaBHEHUE
MenpaeneeBa—Kitanelipona, nepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPAaHEHMSI SHEPrUU B TEIUIOBBIX MPOIECCAX), MPU 3TOM HCIOJIb30BAThH
MaTEeMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—KnaneipoHna;

e AHATM3UPOBATH U OOBSICHATH ICKTPUICCKUE SBIICHUS, UCIIOIH3Ys] OCHOBHBIC
MOJOKEHUSI M 3aKOHBl  JJIEKTPOJMHAMHUKH  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MOTCHIINAITbHOCTD
AJIEKTPOCTATUYECKOIO0 TOJIsl, MPUHLUMI CYHEPIO3UIUN DIICKTPUUECKHUX
MOJICd, MPU 3TOM YKa3bIBasl yCJIOBUS NMPUMEHUMOCTH 3akoHa Kynona, a
TaKKe MPaKTUUYECKHM Ba)KHbIE COOTHOIICHMS: 3aKOHbI OMa sl yyacTka
e W JUIA 3aMKHYTOM DJIEKTPUYECKOM Iuenu, 3akoH Jlxoyns—JIeHua,
npaBuiia Kupxroda, 3akonsl @apajes 115 JIEKTPOJIN3a);

¢ ONMUCHIBATh (DU3UYECKHUE TMPOIECCHl M SBIICHUS, MCHOJb3Yysl BEIHMYHHBI:
MEPEMEIIECHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€JIa U CUCTEMBI TEJl, CHIIA,
MOMEHT CWJIbI, JIaBJI€HHUE, NOTCHLUHMAIbHASI DHEPrus, KUHETUYECKas
SHEPrusl, MEXaHW4YecKas SHeprus, padoTa CHJIbI, IEHTPOCTPEMHTEIHHOEC
YCKOpE€HHUE, Cujla TEKECTH, CUjla YIPYroCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aUMOJCUCTBUS Tena ¢ 3emii€éil BOMM3M €€ TMOBEPXHOCTH,
SHeprusi ynpyrod gedopManuu TPYKUHBI, KOJMYECTBO TEIUIOTHI,
a0coJIIoTHas TemIepaTypa Telia, paboTa B TEPMOJUHAMHUKE, BHYTPECHHSS
SHEPrusl HACATHPHOTO OJHOATOMHOIO Ta3a, paboTa HACaIBHOTO Trasa,
OTHOCHUTEJIbHAs BJIAXKHOCTh Bo3ayxa, KIIJ[ wumeanbHOrOo TEIIoBOTO
JIBUTATENS; AIEKTPUUYECKOE TOJIe, HAPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HANpPsOKEHHOCTh TOJII TOYEYHOTO 3apsAla WM 3apshKEHHOro Iapa B
BaKyyM€ W B JMIJICKTPUKE, IOTEHIMAT JJIEKTPOCTATUYECKOTO IOJIif,
pa3HOCTh  IMOTEHIMAJIOB, JJEKTPOABIKYILAs  CWjla, CWila  TOKa,
HanpspDKEHUE, MOIIMHOCTh TOKa, JJEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJEHCATOpAa, COIMPOTUBJIIEHWE YYacCTKa IENHU C IOCJIEI0BATEIbHBIM H
MapAJJICITbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IIICKTPUUECKOTO OIS
KOHJICHCATOPa;

¢ O0BSICHATH OCOOEHHOCTH MPOTEKAHUS (HU3UUECKUX SBICHUIM: MEXaHUYECKOE
JIBUKEHUE, TETJIOBOE ABMKCHUE YaCTHI[ BEIIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCcKOe  nBIKeHHME, auddy3us, wucnapeHue, KUIEHUE U
KOHJICHCALMs, IUIABJIICHUE W KPUCTAUIM3alUs, HANpaBJICHHOCTh
TEIUIONEepeaadu, JICKTPU3aALUs TeJ, SKBUMOTEHINAILHOCTh MOBEPXHOCTHU
3apsYKEHHOTO MPOBOIHUKA;

¢ IIPOBOJIUTHh MCCJICIOBAHNE 3aBUCHUMOCTH OJHOM (DM3NYSCKOM BEIMYHHBI OT
ApYrOM C  HCHOJIb30BAaHUEM  NPSMBIX  W3MEPEHUH, NPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3yIbTaThl TOJYYEHHOU
3aBUCUMOCTH (PU3NUYECKUX BEJIIMYUH B BUJE TPaPUKOB C y4ETOM



aOCOJIOTHBIX TIOTPEIIHOCTEN U3MEPEHUM, JIeTaTh BEIBOJIBI IO pe3yJIbTaTaM
HICCJIEIOBAHUS;

¢ IPOBOANTh KOCBEHHBIC HW3MEPCHUS (U3UYECKUX BEIWYWH, TPU ITOM
BBIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUS, OIEHHWBATh AOCOJIOTHBIC H
OTHOCHUTEJIbHBIC TTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPCHUH;

¢ IPOBOJIUTH OINBITHI IO MPOBEPKE MPEIIOKEHHOW THIOTE3bl: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCTICPUMEHTAIBHYIO YCTAHOBKY, aHAITM3UPOBAThH
MOJYYEHHBIE PpE3yJbTaThl W JENaTh BBIBOJ, O CTaTyce MPEII0KEHHOM
TUIIOTE3BI;

e COOJTIIOIaTh TpaBUjia OE30IMMaCHOTO TPyJa MPHU MPOBEACHUN HCCIICIOBAaHUI B
paMKax  y4eOHOro  OSKCIEpUMEHTa, MpaKTHKymMa W y4deOHo-
WCCJIEIOBATEIbCKOM M TMPOEKTHOW JEATEIBHOCTH C MCIOJb30BAHUEM
M3MEPUTEIIbHBIX YCTPOUCTB U TJAOOPATOPHOTO 000PYI0BAHUS;

epeIIaTh pAcCUETHBIC 3a7a4d C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOM
dbu3uYecKol MOCIBIO: Ha OCHOBAHUM aHalM3a YCJIOBUS OOOCHOBBLIBATH
BBIOOp (M3MYECKON MOJEIM, OTBeyaroleld TpeOOBaHMUSIM 3aJauH,
MPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThI
bU3UYECKUX TEOpUN MNpPH HCMHOJb30BAHUM MAaTEMaTUYECKUX METOJIOB
pelieHus 3a/1a4, MPOBOIUTh Pacuy€éThl HA OCHOBAHMH MMEIOITUXCS JIAHHBIX,
aHaJIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS C
y4ETOM TIOJTYYEHHBIX PE3yJIbTaTOB;

e PEIIIaTh KAUECTBEHHBIE 3a7a4M, TPEOYIOIINE TPUMECHECHUS 3HAHUN M3 Pa3HBIX
pazienoB Kypca (U3MKH, a TaKXKE WHTErpalliyd 3HAaHUM W3 JIpYyrux
MPEIMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIa: BBICTPauWBaTh JIOTHYECKYIO
I[ETIOYKY paCCYKIECHUM C OMOPOIl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

¢ ICTIOJIB30BAaTh ~ TCOPETHMYCCKHWE 3HAHUA JJI1 OOBSICHEHHUS OCHOBHBIX
IPUHIIAIIOB pabOThl U3MEPHUTEIBHBIX MMPHUOOPOB, TEXHUUECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

e IPUBOAUTH IPUMEPHI BKJIAJa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE IPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pPa3BUTHE TEXHUKH U TEXHOJIOTHIL;

e AHAJIM3UPOBATH M OLICHUBATH IMOCJEIACTBUS OBITOBOM W MPOU3BOJICTBEHHOM
NEATEeIbHOCTH YEJIOBEKA, CBSI3aHHOW C (U3UYECKUMHU MPOIECCaMH, C
MO3UIIMI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUHN O palliOHATILHOM
MPUPOIOTIOIB30BAHNN, & TAK)KE Pa3syMHOM HCIIOJIb30BAHUM JTOCTHKCHUM
HAyKd W TEXHOJOTUW JUIsl MaJbHEWINEro pa3BUTHS UYEIOBEYECKOTO
00IIIECTBA;



e IPUMEHSATH PaA3IUYHbIE CIMOCOOBI paboThl ¢ HHPOpMAIe (HU3UUECKOrO
COJEp)KaHUsl C MHCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTMM, IIPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(YOPMAIIMOHHBIE
TEXHOJOTHH JUIs TIOMCKa, MEepepabOTKU M TMpEeAbABICHUS Yy4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAaHUS U UHTEPIPETAIIH
uH(pOpMaIlMK, TOJYYCHHONM U3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBaTh  NOJIy4YaeMyr0  HMHPOpMALUI0O U OLCHUBAThb €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCSA 3HAHWU, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA UH(popManuu;

e IPOSIBIIATH OpraHU3alMOHHBIC u MO3HABATEJIbHBIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUS HOBBIX 3HAHMA B TpoIiecce
BBITNOJIHEHUS IPOEKTHBIX U yUYEOHO-UCCIIE0BATEIbCKUX PadoT;

epaboTaTh B TPYMIE C HCHOJHEHHEM PA3TUYHBIX COIHMAIBHBIX PpOJIEH,
TUIAHUPOBATh PabOTy TPYMIBI, PAIMOHATFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, a/IeKBAaTHO OLICHHWBATh BKJIAJ Ka)XJ0ro U3
YYaCTHUKOB T'PYIIIbI B pEIICHUE pacCMaTpUBaeMOn IPOOIIEMBl;

* IPOSIBJISITH MOTUBAIMIO K Oynaymield mpodecCHOHATbHON NEATENbHOCTH 10
CIEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K xonny oOyuenus B 11 knacce mpenMeTHble pe3ynibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTb CPOPMHUPOBAHHOCTH Yy OOYHAOIIUXCSI YMEHUI:

e IOHUMATh POJIb (PU3UKKU B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COITUATBHON
U 3TUYECKON cdepax NeAaTeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (PU3UKHU B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, POJIb ACTPOHOMHH B MPAKTUYECKOU
NEATEIBbHOCTH YEJIOBEKA M JAJbHEHMIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUYCHHUE OIMHCATENIbHON, CHUCTEeMATH3UPYIONIeH, OOBSCHUTEILHON U
MPOTHOCTHYECKOW (YHKIUM (U3UYIECKON TEOpUU — DIIEKTPOAMHAMUKH,
CHEUUaIbHOM TEOpUU OTHOCHUTEIIBHOCTH, KBAaHTOBOW (DU3HMKH, POJIb
¢usnueckoil Teopur B (POPMHPOBAHUM NPEACTABICHUNA O (pU3MUYECKON
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B O0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABIEHUN O PUPOJIE;

e pa3JIMYaTh YCIOBUSI MPUMEHUMOCTU MoJieNiel PU3NUECKUX TEJ U MPOIECCOB
(siB7IEHUI): OMHOPOJHOE AIEKTPUUECKOE U OJTHOPOJHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KOJeOaHMs, MaTeMaTUYeCKU MAasATHUK, HWIeaIbHBIN
MIPYKUHHBIN MAasITHUK, rapMOHUYECKHE BOJIHBI, UJeabHBIN
Kosie0aTeNbHbIN KOHTYp, TOHKas JIMH3a, MOJIeIel aToMa, aTOMHOTO sijipa U
KBAaHTOBOW MOJICJIU CBETA;

e pa3nuyaTh YyCIOBHS (TpaHULbl, OOJACTH) NPUMEHUMOCTH (U3UUECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIC TPOIECCHl U SIBICHUSA,
UCIIOJb3Ysd OCHOBHBIE TIOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKH U
CHelUaIbHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO  3apsiaa, cwia Awmnepa, cuna JlopeHma, 3akoH
ANEKTPOMArHUTHOM  WMHAyKuuu, npaswio  Jlenma, cBa3p  OJIC
CaMOMHAYKIIMM B DJIEMEHTE JJIEKTPUYECKOM MLEeNU CO CKOPOCTHIO
U3MEHEHHSI  CHJIbBl  TOKAa,  NOCTYJaTbl  CHEUUAIbHOW  TEOpUH
OTHOCUTEIBLHOCTH DUHIITEHHA);

e AHAIM3UPOBATh U OOBSICHATH KBAaHTOBBIC TMPOIECCHI U SBICHUS, HCIOIL3YS
MOJIOKEHUsI ~ KBaHTOBOM  (usuku  (ypaBHeHHe  DWHINTEHHA 7S
dotorddexra, mepBbli U BTOpOMl moOCTyndaTel bopa, mpuHIMI
COOTHOIIICHHs HeomnpeaenéHHocTerd ['eizenOepra, 3akoHBI COXpaHEHUS
3apsA0BOr0O U MacCOBOI'0 YMCEJl U SHEPTUHU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

e OMMUCHIBATh (PUBUYECKHUE TMPOIECChl W SBICHUS, HCIOJb3YSd BEIUYUHBI:
HaINPSLKEHHOCTD AJIEKTPUYECKOTO TOJIsA, IIOTEHIHA 3JIEKTPOCTATUYECKOTO
NoJIsl, Pa3HOCTh IOTEHUUAJIOB, AJICKTPOJBWXKYILAs CUJIA, HWHIYKIUA
MAarHUTHOTO TMOJIsl, MAarHUTHBIA TOTOK, cwia AMIiepa, UHAYKTUBHOCTb,
BJIEKTPOABMKYIIAS CHUJAa CAMOMHAYKIIMU, SHEPrUsi MArHUTHOTO IOJIA
MPOBOJIHUKA C TOKOM, PEIATUBUCTCKUM HWMIYJbC, IIOJHAs HHEPrus,
SHEPrUusi TOKOS CBOOOJAHOW YACTHIIBI, SHEPrHs U UMIYJIbC (OTOHA,
MAacCOBO€ YHMCJIO U 3apsi Apa, SHEPTUS CBA3H SA1IPa;

¢ OOBSCHSTH OCOOCHHOCTH MPOTEKAHUS (uznyecKux SIBJICHUI:
AJIEKTPOMArHuTHAsI MHIYKIHSI, CAMOMHIYKIIUS, PE30HAHC, UHTEpEpEeHIIUs
BOJIH, Judpakius, JIUCIEpCHsi, TIOJIHOE BHYTPEHHEE OTPaKEHUE,
doTosnextpuueckuit 3¢pdext (horoaddekt), anbda- u Oera-pacmaabi
anep, raMMa-u3JIydeHue siiep, (U3MUecKhe MPUHIIUIBI CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

e ONIPEACIATh HAIPABJICHUE WHAYKIIMM MAarHUTHOTO TIOJS MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHna;

e CTPOUTH M300pAKEHHE, CO3/1aBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOU JIMH30M, U
pPacCUUTHIBATH €70 XapaKTEPUCTUKU;

e IPUMEHSATh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKHUE TIOHATHUS, TEOPUH U
3aKOHBI I aHaiu3a MW OOBACHEHUs (PU3NUECKUX MPOIECCOB,
MIPOUCXONAIINX B 3BE3/1aX, B 3BE3NHBIX CHUCTEMAX, B MEKIAIIAKTUYECKOU
cpene; ABKESHHSI HEOSCHBIX TeJl, DBOJIFOINH 3BE3/] M BeelleHHOM;

e IPOBOANTH  HUCCJICAOBAHME 3aBHUCHUMOCTEH  (PU3MUECKHX BEJIMYHMH C
WCMOJIb30BAaHUEM TIPAMBIX M3MEPEHHM, NpPU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCUpPOBaTh PE3yJibTaThl MOJYYEHHON 3aBUCHUMOCTH



¢uznyeckux BENMYUH B BHAE Tpa@uKoB C y4€ToM aOCONIOTHBIX
HOTPEIIHOCTE  M3MEPEHHUH, JeJaTb  BBIBOJABI IO  pe3yJjbTaTam
UCCIIEIOBaHMSI;

« IPOBOJIUTh KOCBEHHBIE U3MEPEHHsS (U3MUECKUX BEIUYHMH, TPU OSTOM
BBIOMpATh ONTHUMAJBHBIA METOJ M3MEpPEHHs, OILICHUBATh aOCONIOTHBIE U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

* IPOBOJUTH ONBITHI IO HMPOBEPKE MPEAJIOKEHHON T'MIOTE3bl: MIaHUPOBAThH
AKCIIEPUMEHT, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJIyYeHHbIE pE3YyJbTaThl M JI€JaTh BBIBOJ O CTATyC€ NPENJIOKEHHOU
TUIIOTE3BI;

e OIIUCBIBATH METO/IbI ITOJyUYEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHU;

e COOJIIOIATh TIpaBUjia OE30MACHOTO TPyJa MPHU MPOBEACHUU MCCIICIOBAHUN B
paMKax  y4yeOHOro  B3KCHEpHUMEHTa, MpakTUKymMa W  y4deOHo-
HCCIIEIOBATENIbCKON M TPOEKTHOW JESTEIBHOCTH C HCIOJIB30BAHHEM
U3MEPUTENBHBIX YCTPOUCTB U JIa0OPAaTOPHOTO 000PYOBAHMUS;

epemiaTh pacu€THBIC 3aJaud C SBHO 3aJaHHOM M HESBHO 3aJaHHOMN
(u3nuecKo MOJENbI0: HAa OCHOBAHMM AaHAJIA3a YCJIOBUSA BBIOHMpATh
¢u3znueckue MOJEeaM, OTBeyarolue TpeOOBaHUAM 3aJaud, NPHUMEHSTh
(opMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYIAaThl (PU3NYECKUX TEOPHId
OpU  HCIOJNb30BAaHUM MaTEeMaTHMYECKUX METOJIOB pElIeHus 3ajad,
IPOBOJUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS JTaHHBIX, AaHAJTU3UPOBAThH
pe3ynbTaThl U KOPPEKTHPOBATH METOJBI PEHICHUS C YIETOM MOTyUYEHHBIX
pe3yNbTaTOB;

e pelIaTh Ka4eCTBEHHBIE 3aa4H, TpeOyIole MPUMEHEHNS 3HAHUN U3 Pa3HbIX
pa3nenoB Kypca (U3MKHM, a TaKKe HHTErpaldd 3HaHUM M3 APYyTrUx
OPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTpaMBaTh JIOTHYECKYIO
LEMOYKY PaCCyXJICHUI C OMOPOM HA U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3MYECKue SBIICHNUS,

¢ ICTIOJIB30BaTh ~TEOPETHUUECKHE 3HAaHUS i1 OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLECCOB;

e IPUBOJIUTH MPUMEPHI BKJIAJAa POCCUNCKUX U 3apYOCKHBIX yUEHBIX-(PU3NKOB
B pa3BUTHE HayKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOUIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

e AHATTU3MPOBATh U OIEHWBAThH MOCJEACTBUS OBITOBOW M MPOW3BOJCTBEHHOM
JESTeIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH MPOIECCAMHU, C
MO3UINI IKOJIOTUYECKOW 0€30aCHOCTH, MPECTABICHUN O PallMOHAIEHOM
PUPOIONIONB30BAHUH, a TAKKE Pa3yMHOM HCIOJB30BAaHUU JTOCTHKEHUUN



HAayKd W TEXHOJOTWWA JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOTO
0OIIIECTBA;

e IPUMEHSATH PA3IUYHbIE CIMOCOOBI paboThl ¢ HMHPOpMAaIe (HU3UUECKOro
COJIEp)KaHUsI C HCIOJIB30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTMM, IIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOUCKA, NepepabOTKM U NPEIbSBICHUS y4yeOHOUW WU
Hay4YHO-TIOMYJISIPHOU MH(OpPMALUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uH(pOpMaIlMK, TOJYYCHHON U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH
aHAIM3UPOBaTh  NOJIy4YaeMyr0  HMHPOpMALUI0O U  OLCHUBaThb €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSA 3HAHWN, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLINY;

o IPOSIBIIATH OpraHu3alUOHHBIE U MIO3HABATEJIbHbIE yMEHUS
CaMOCTOSATENIbHOIO ~ MPHUOOPETEHHs] HOBBIX 3HAaHUM B Mpouecce
BBITNOJIHEHUS IPOEKTHBIX U yU4EOHO-UCCIIE0BATEIbCKUX PadoOT;

epaboTaTh B TpYNINE C HCHOJHEHUEM PA3IUYHBIX COLMAJIBHBIX pOJIEH,
IJIaHUPOBATH PA0OTy IPYMIIbI, PALIMOHAIBLHO PACIPEACIATh AeATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHMBATH BKJAJ KaXJOro W3
YYACTHUKOB T'PYNIBI B pEHIEHUE PAaCCMATPUBAEMON MTPOOIIEMBI;

* IPOSIBJISITh MOTUBALMIO K Oynymied mpodecCHuoHaNbHON NEATENbHOCTH 10
CHELHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoasbnsie | IIpakTHyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYYHBIM METO/I ITIO3HAHUS ITPUPO/IbI
1.1 Hayunblif MeTo1 TO3HAHUS IPUPOIBI 6 bubmmoreka IHOK
https://m.edso0.ru/7
f41bf72
http://www.fizika.ru
Hroro no paszneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1 butmoreka [JOK
2.2 JluHaMuKa 10 https://m.edsoo.ru/7
f41bf72
2.3 Craruka TBEPIOTO Tea 5 1 http://www.fizika.ru
24 3aKOHBI COXPAHEHHS B MEXaHHKE 10 1 http://www.physics.
ru
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBBI MOJIEKYJISPHOKMHETHYECKON TEOPUH 15 1 buomoreka [{OK
3.2 Tepmonunamuka. TerIoBbie ManIuHbL 20 1 https://m.edsoo.ru/7

f41bf72
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ArperaTHble cOCTOIHU BenlecTBa. Pa3oBbie

http://www.fizika.ru

3.3 14
nepexoabl /
Hroro o pazaeny 49
Paznen 4. JJIEKTPOJAUHAMUKA
4.1 DIEKTPHIECKOE TOJIE 24 bubmmoreka [JOK
https://m.edsoo.ru/7
f41bf72

http://www.fizika.ru
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4.2 [TOCTOSHHBI 2IEKTPUYECKHI TOK 24 bubmmoreka [JOK
https://m.edsoo0.ru/7
f41bf72
http://www.fizika.ru
/
http://www.physics.
ru
4.3 ToKH B pa3sIM4HBIX Cpeaax 6 https://m.edsoo.ru/7
f41bf72
Htoro no pazneny 54
Paznen 5. PUSHUECKHAN MPAKTUKYM
5.1 ®uznyeckuil IpaKTUKyM 16 16
Hroro 1o pazneny 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KNACC

Koau4vecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IIpakTuyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI pecypesI
Pa3znen 1. 3JIEKTPOANMHAMUKA
11 MarsnuTtHoe mnoje 14
https://m.edsoo.ru/7f4
1bf72
http://www.fizika.ru/
http://www.physics.ru
1.2 DJNIEeKTPOMarHuTHask MHAYKIIHS 13 1
https://m.edsoo.ru/7f4
1bf72
Uroro mo pazaeny 27
Pa3znen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHudeckne KojacOaHus 10
https://m.edsoo.ru/7f4
1bf72
http://www.fizika.ru/
2.2 DJeKTpPOMarHUTHBIE KOJIeOaHUs 15
https://m.edsoo.ru/7f4
1bfr2
http://www.physics.ru
53 MexaHnuecKkue U dJIeKTPOMArHUTHBIE 10 1

BOJIHBI

https://m.edsoo.ru/7f4
1bf72
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2.4

Ontuka

25

https://m.edsoo.ru/7f41

bf72)

Htoro no pazneny

60

Pazgen 3. OCHOBBI CIEIIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1 OcuoBrel CTO 5 1
https://m.edsoo.ru/7f4
1
Uroro no pazueny 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopnycKyIsipHO-BOJIHOBOM JTyaan3m 15 bu6anoreka I{OK
https://m.edsoo.ru/7f4
1bf72
4.2 ®duzmka aToma 5 https://m.edsoo.ru/7f41
bf72
4.3 dusnKa aTOMHOTO SI7pa M SJIEMEHTAPHBIX 5 http://www.fizika.ru/
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YACTHI]

Utoro no pazneny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH B aCTPOPUZUKH 12 bu6mmoreka IJOK
https://m.edsoo.ru/7f4
1bf72
http://www.fizika.ru/
Uroro no pazueny 12
Pasznen 6. PUSHUYECKH IPAKTUKYM
6.1 ®uznyeckuil MpakTUKyM 16 16
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOUIEE IOBTOPEHUE
Cucremaru3zanus 1 000011IeHne
71 NPEMETHOTO COJIEPYKAHUS U OITBITa 15
' NeSITeTbHOCTH, TIPUOOPETEHHOTO MPH
u3yueHnu kypca gusuku 10 — 11 knaccos
Hroro no paszneny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1 http://nsportal.ru - cornanpHas ceTh paOOTHUKOB 00pa30BaHUSI.
2 http://markx.narod.ru/pic/ - pusuka B mkoie.
3 http://festival.1september.ru/articles/ - bectuBans memaroruueckux uaen

«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit anst yuureneid GU3NKHA U UX YICHUKOB.
5 http://lwww.physics.ru/ - matepuaibl o Gpu3uKe.
6 www . ege .edu.ru - madopmarmonnssiii nopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnekuus L{OPoB
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