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[Ton/Moaynb / @HAIPICTIK OKBITY 5KOHE KOCIMTIK MPAKTHKA OOMBIHINA KYMBIC OKY OaraapiiaMachl
PaGouas yyeOHas mporpaMma o JUCHUILUIMHE/MOAYIIIO/IPOU3BOACTBEHHOMY O0YUYEHHUIO U MPOPECCUOHATBHON
IPaKTHUKE

dusuka
(moHHIH aTaybl/ HANMCHOBAHUE MOIYJIS WITH JUCIUILTHHBI )
MamaHabIFRI/CIENIMAIBHOCTD 10130300 «TamakTaHIBIPYABI YUBIMAACTRIPYY / «OpraHu3aius OUTAHUS)

(ko1 *oHe aTaybl /KOI ¥ HAUMEHOBAHHE)

binikrinik /kBamudukarms 3W10103301 Konautep-6e3enaipymii / Konaurep-ohopMuTens ,
3W10130302 Acmas / Ilosap

(ko011 *aoHe aTaybl /KO 1 HANMEHOBAHHE)

Oky Typi/@opma oOydeHHs] _KYHII3T1/ oyHas Heri3ri opta OitiMi Oepy HeriziHze / Ha 0asze OCHOBHOTO
CpeIHero 00pa3zoBaHUs
XKanmer carat canpl/O0mee  KOJTUYECTBO gyacoB_ 144  kpeauTTep/KpeauToB _6

O3ipneymri/PazpaboTank (-u) 7 KcebaeBa A.A.



Pacnpeueneﬂne qJacoB 110 ceMecTpam

JlucuurinHa/ Ko |
HAaUMEHOBAHHUE MOIYJIIS

Bcero gacoB B

B toMm uuncne

MOZyIIe 1 xypc 2 Kypc 3 Kypc 4 xypc
1 2 3 4 5 6 7 8
CEMECTp |CeMECTp |CEeMECTp |CeMECTp |CEeMECTp |CEMECTp |CeMECTp |CeMecTp
1 2 3 4 5 6 7 8 9 10
144 64 80
Bcero: 144 64 80
Htoro Ha oOyueHwue 1o 144 64 80
JMCIUTUTAHE/MO TYITEO CkauaTb

IHosicHuTeEeALHAS 3aIIMCKA




Omucaunue [[I/ICI_[I/IHJII/IHBI/ MOOYJIA

Kypc (pM3HKH 3aKitoyaeTcsi B GOPMUPOBAHUN y 00YJAFOIIUXCS OOIIET0 (PU3NIECKOTO MUPOBO33PEHUS U Pa3BUTHS (PU3UIECKOTO
MBIILICHHS. B coueTannu ¢ IpyruMu TUCIUTUIMHAME OOIIET0 €CTECTBEHHOHAYYHOTO MK Kype (PM3UKH, COOTBETCTBYIOIIMI 3TOM
porpaMme, J0JKeH (POPMUPOBATH IETBHOE TPECTABIICHUE O TIPOIECCaX U SIBICHHSIX, IIPOUCXOISAIINX B HSKUBOU M KUBOU MPUPOJIE,
Hay‘-IHBIﬁ crIoco0 MBIIJICHUSA, YMCHUEC BUACTb CCTCCTBCHHOHAYYHOC COACPKAHUC HpO6H€M, BO3HHUKAIOIIINX BHpaKTH‘ICCKOfI
JEATEIHHOCTH CIICIMAJIHCTA.

®opmupyemasi KOMIETEHLIUS

[Iporecc n3yueHus: AUCIUTLINHBI HATIPABIIeH Ha (POPMHUPOBAHUE CIICTYIOMIMX KOMITCTESHITHI:

CIIOCOOHOCTBIO K CAaMOOPraHU3aIlul U K caM000pa30BaHUIo;

TOTOBHOCTBIO HCITOJIB30BaTh (DYHIaMEHTAIbHBIE 3HAHUS B 00JIACTH TCOPETHUSCKOM M MPUKIIAHON MEXaHUKH, MEXaHUKH CIIONTHOM
Cpelbl, MaTEMaTHIeCKOTO aHaIN3a, KOMIUIEKCHOTO U (DYHKIIMOHAIBHOTO aHAJIHN3a, allreOphl, aHATMTUIECKOH TE€OMETPHH,
g depeHnnaibHON FreOMETPUH U TOTIOJIOTHH;

CIOCOOHOCTBIO K CAaMOCTOSTEIbHON HAy4HO-UCCIIEIOBATENbCKOM padoTe;

CIIOCOOHOCTBIO K OTIPEIEICHIIO 00IUX (GOpM 1 3aKOHOMEPHOCTEH OT/IETFHOM MpeIMETHON 001acTu;

CIIOCOOHOCTBIO MAaTEMATHYECKH KOPPEKTHO CTAaBUTh €CTECTBEHHOHAYYHBIC 3a/1a4M, 3HAHUE MOCTAHOBOK KJIACCHYECKHX 3314
MaTeMaTHUKH U MEXaHUKU;

CIOCOOHOCTBIO CTPOTO JI0Ka3aTh YTBEpKACHUE, CHOPMYIUPOBATH PE3yIbTaT, YBUIACTh CIEACTBHS MOJIYYEHHOIO PE3yabTaTa;
CIOCOOHOCTBIO MyOJIMYHO MPEACTABIATH COOCTBEHHBIE U U3BECTHBIE HAYUHbIE PE3YJIbTATHI.

B pe3ynbTate 0CBOSHMS TMCHUILIMHBI 00y4alomuics JOIDKEH:

3HaTh:

OCHOBHbIE TPE/JICTABICHUS O MAaTEPUH, €€ IBIKEHUH U popMax CYLIECTBOBAHUS, S3bIKE U METOaX (PU3UKH;

(¢u3nyecKue OCHOBBI DJEKTPUUECTBA U MAarHeTH3Ma, ONTUKH U aTOMHON(HU3MKH, KBAHTOBOW MEXaHUKU, TEPMOJAUHAMUKH U
CTaTUCTUYECKOU (PU3UKH.

YMeTs:

UCI0JIb30BaTh 3HAHHS OCHOBHBIE 3aKOHOB, TEPMHHOB U MOHATUHN MPU PELICHUH MPAKTUYECKUX 3314,

(dbopMupoBaTh MOIETh PU3NIECKON CUTYAIIMH WITH MPOIIecca;

paloHaIbHO BHIOMPATh (DU3NYECKUE 3aKOHBI JUISI KOJTMUECTBEHHO OMUCA-HUS MOJETIH;

MIPOU3BOJIUTH PACUEThl BEPOSITHOCTHBIX MPOIIECCOB C MPUMEHEHHEM CTaTUCTHYECKUX 3aKOHOMEPHOCTEH;

WCII0JIb30BaTh Pa3IMYHbIE METO/Ibl CAMOKOHTPOJIS PU MOCTAHOBKE U PEIICHUH PAa3InYHbIX (PU3MUECKUX 3a/1a4

MPUMEHSTH MPSMbIE U KOCBEHHBIE METOJIbI U3MEPEHUS (HU3UYECKUX BEIHUNH;

000CHOBAaTh METOJIMKY U3MEPEHHSI ¥ Pa300paTh MPUHIIUI JEHCTBUS IKCIIEPUMEHTAIBHON YCTaHOBKY;

0(OPMUTH pe3yNbTaThl IKCIIEPUMEHTA.

Bnaners.:

HaBBIKaMU PEIIECHHS MPAKTUYECKUX 3a7a4 M0 MPOUICHHBIM pa3zeiaMm.




HOCTp CKBHU3UTBI anre6pLI, XHUMUA

nn

[pepekBu3uTHl  JUISI OCBOCHUS TUCIUIUIMHBI CTYICHT JOJDKEH UMETh 3HAHUS 1o npeameTram” matemaruka'," ¢usuka " (B o0beme
MIPOTrpaMMBbI CpETHEN IITKOJIbI).

HeoOxoaumebie cpezicTBa 00ydeHus, obopyaoBanue: yIeOHUKH (DU3UKH, pabouue TeTpaau 1o Gu3uKe, CipaBOYHbIC MOCOOUs ((pU3nIecKue
SHIMKJIOTICTUH, CIIPABOYHHKH 110 (PU3HKE), TUIAKATHI (TaOIHUIB) 1o (pr3nKe, MyIbTUMETUIHHOE TPUIIOKEHUE K ypokaMm (pu3uku B 7-11
KJ1accax (Mpe3eHTaIlMU K KaKJIOMY YPOKY).

KonTakTHas nHbopMaIws npernonasarens (ei):

@®.1.0. (mpu Hamuun) Kcebaea AitHyp AckapoBHa ten.: 87081535478

e-mail:aksebaeva@mail.ru




Coaepxanue padoyeii y4eOHOM NPOrpaMmMbl

Paznensl/pe3ynbTatel  [TeMbl / KpUTEPUH OLIEHKU 13 Hux
00yueHus Tum O1eHOYHbIE
WHIUBUBAHATAS  [3aaHUA
No Bcero nyansH
HaCoB Teoper JlaGopaTo [sie
MYECKH [PHO-
g [IPaKTHYEC
KU
Pa3znen 1. Mexanuka. 13
I'naBa 1. Kunematuka

1 | «Onpenenenne Ponb ¢pu3uky B COBpEMEHHOM MUPE. 1 Kom6uuup. [BxogHoit
[YCKOpEHHUS Tea, [TorpemHocTy PU3NUECKUX BEITUYUH. JlaGopar-  [KOHTpOIIb
ITBIDKYIIIETOCS TI0 O6paboTKa pe3yIbTaTOB H3MEPEHUH. [PaKTAY..

HaKJIOHHOMN UlaGopaTopHas pabota Nel

MI0CKOCTH IKO: 1) Beicka3bIBaeT CyXJICHHUS O POJIU (PU3NKU B COBPEMEHHOM
PO: 1) OOBSICHATH MHUpE U apryMEHTHPYET COOCTBEHHOE MHEHuE; 2) Onpenenser
BUOKEHUS TeT 0e3 BaBUCHMbIE, HE3aBUCUMbBIE U KOHTPOJIUPYEMBIE (IOCTOSTHHBIE)
ydeTa uX Macc u (bu3nyecKkue BEIUUHHBI;

MENCTBYIONIMX HA HUX

CHJI.

2 PO: 1) OOBsICHATH OCHOBHBIC TIOHATHS U YPaBHCHUS] KHHEMATHKHU 2 KomOuuup. Bamanus c
ITBIDKEHUS Te 0e3 [PABHOYCKOPEHHOI'O ABMI)KEHUA TEJa.- MHOXECTBOM
ydueTa uX Macc u MHBapraHTHBIE U OTHOCUTEIIbHBIE (DU3HYECKHE BETUIHHBI. BAPMAHTOBPC
nericTByronux Ha HuX [KO: 1) BeiBoauT hopmyiry nepeMenieHus mpu [LICHUA
CHIIL. [PAaBHOYCKOPEHHOM JIBIXKEHUU TeJla, UCIIOJIb3Ys TpadudecKyro

BaBUCHUMOCTbH CKOPOCTH OT BpemeHH,; 2) [Ipumenser
KJIACCUYECKHUM 3aKOH CII0KEHUSI CKOPOCTEN U NIEPEMEILICHHI NTpU
[pELICHUH 3a]1a4;

3 [PO: 1) OObsCHSTD KunemaTuka KpUBOJIMHEWHOTO IBUKEHUS 1 1 Kom6uuup. [BbIOOpOUHBIit

MBUOKEHUS TeT 6e3 JIBr>keHue Tesa, OpoIIEHHOr o MO/ YIJIOM K TOPU30HTY; JlaGopar-  lompoc
UlaboparopHas pabota Ne2 [paKTHY.

ydae€Ta uX Macc u
,[[eI‘;ICTBYIOHII/IX Ha HUX
CHJI.

«HMccnenoBanne 3aBUCHMOCTH TAJIbHOCTH T10JIETA TEJIa OT yria
OpocaHus»

KO: 1) Onpenensietr paguyc KpUBU3HbBI TPAEKTOPHUH,
TaHI'€HIIMAIBHOE, LIEHTPOCTPEMUTEIBHOE U TIOJTHOE YCKOPEHUS
TeJia Ipy KpUBOJIMHEHHOM JIBMkeHuH; 2) Mccnenyer TpakTopuio
IIBMDKEHUS TeJa, OPOIIICHHOTO MOJT YIJIOM K TOPH30HTY.




I'naBa 2. /lunamuka.

1 TTIOJTHOM
MEXaHUYECKOU
DHEPIUU IS TEIl
BaMKHYTOU CUCTEMBI
ITFOOBIX Pa3MEepoB: KaK
IJIST 4aCTHIL
MHUKpPOMHUPA, TaK U
KOCMHUYECKHUX TeJl.

PackpbIBaeT co/iepKaHue MOHATHS UMITYJIbCA M SHEPTUH; 2)
OOBSICHACT 3aKOHBI COXPAHEHHUS UMITYJIbCA U SHEPTHH; 3)
[IpuMeHsieT 3aKOHBI COXPAaHEHUsI UMITYJIbCA U TIOJTHOM
MEXaHUYECKOM SHEPTUHU NP PEILICHUH PACUETHBIX U
BKCIIEPUMEHTAIbHBIX 3a/1a4.

PO: 2) OOBICHSTH Cwbl. ClOKEHHUE CHUJL. KomOuuup. (Pusnueckuii
ITBUOKEHMSI TEJ 0] Baxonsl HproToHa. 3akoH BceMupHOro TAroTeHusl. TIUKTaHT
NENCTBUEM KO: 1) CocraBisieT BO3MOXKHBIC aJITOPUTMBI PEIICHHS 33]1a4 IIPH
[IPUJIOKCHHBIX K HUM [IBMIKCHHH TEJT TI0J] ICHCTBUEM HECKOJIbKHX cuil; 2) PackpsiBaer
CUJI U 3aKOHBI (br3MUECKU CMBICT HMHEPTHOM M rPaBUTALMOHHOM Macc; 3)
HproToHa, [IprmeHsieT 3aKOH BCEMUPHOTO TATOTEHUS IPY PELLICHUH 3a/1a4;
PO: 2) OOBsICHATD MoMeHT uHepLuu a0COJIIOTHO TBEPAOTO Teina. MoMeHT KomOunup. [TecroBas
ITBVOKEHUS TEII 101 MMITYJIbCa. 3aKOH COXPaHEHHs] MOMEHTA UMITYJIhCa U €r0 CBSI3b CO JlaGopar-  |pabora
ENCTBHEM cBOMcCTBamMH npoctpaHcTBa. OCHOBHOE ypaBHEHUE NUHAMHUKHU [IPAKTHH.
MPUIIOKEHHBIX K HUM [BpaliareabHoro aBmwkeHus. JlabopatopHas padora Ne3
CHJI I 3aKOHBI «M3yueHne IBUKEHUS Tella, CKaThIBAIOIIEroCs 0 HAKJIOHHOMY
HproToHa, PKETT00Y».

KO: 1) Ucnons3yet Teopemy llITeitHepa mist pacuera MOMEHTa

MHEPIIUU MaTEePUATBbHBIX Te; 2) [IpoBOJUT aHATIOTHH MEXKIY

(bM3UYECKUMU BEIMUMHAMH, XapaKTEPU3YIOIIUMHI

MOCTYNAaTeIbHOE U BpalllaTeIbHOE ABMXKECHUS.

I'nasa 3. Craruka.

IPO: 3) 3uath ycnoBus [[leHTp Macc. Buasl paBHOBECHS. Komouuup. [Tuddepenin
[PAaBHOBECHUS UlaGopaTopnast pabota Ne 4 «CrnoxeHue Cuil, HalmpaBJIeHHBIX MO/ Jlabopar-  |poBaHHBIC
MaTEepUAIIBHBIX TEI YTJIOM APYT K APYLY». [IpaKTHd.  3aJaHHu:Ad
o aeiictereM cwt;  [KO: 1) HaxoauT meHTp Macc abCOJIFOTHO TBEPIOTO Tea,

CHCTEMbI MaTepHaIbHBIX TelT; 2) [TosICHAST pa3InyHbIC BHIIBI

[PaBHOBECHS, YCTAHABJIMBAS IPUYMHHO-CIICACTBCHHBIC CBSI3H; 3)

Ornpenenser BEJIMYMHBI CUII OIIBITHBIM ITYTEM U IPOBOJUT

DKCIIEPUMEHTAIIbHYIO IPOBEPKY 3aKOHA CII0KEHMS CHJL.

I'naBa 4. 3akoHbI COXpaHeHMUSsI.

PO: 4) 3HaTh 3aKOHBI [3aKOHBI COXPAHEHHUS UMITYJILCA U MEXaHHUCCKON SHEPIUH, UX KomOuuup. [BeIOOpoUHBIH
COXpaHEHHS UMITYJIbCa CBsI3b CO CBOWCTBAMH MPOCTPAHCTBA U BpeMeHH. KO: 1) O1poc

T'naBa 5. MexaHuka KUIKOCTEH M ra3os.




8 PO: 5) UccnenoBare  [['uaponuHamuka. JlaMuHapHO€ U TypOYJICHTHOE TCUCHHS 1 KomOuuup. [@usnueckuit
IIBUYKECHHUS )KUJIKOCTEH PKUIKOCTEM U ra3oB. Y paBHEHUE HEPA3pbIBHOCTHU. Y DPaBHEHHE Jlabopar-  juKTaHT
1 Ta30B, KOTOPBIE bepnymnu. [Tonbemuas cuina. TeueHne BA3KOW KUIKOCTH. [TPAKTH.
cBsizanbl ¢ HammuueM (Dopmyna Crokca. OGTekanue Ted.
BHyTpeHHero TpeHus: JlaboparopHas padora Ne5
Mexay ux ciosMu U (HccnenoBanue 3aBUCUMOCTH CKOPOCTH LLIApHUKa OT €ro pajuyca
C)KMMAEMOCTBIO [PY IBUKEHUH B BSI3KOU KUJIKOCTH.
KO: 1) OnucbIBaeT 1aMUHapHOE U TypOYJIEHTHOE TEUEHUE
PKHJIKOCTEH M ra3oB; 2) [IpuMeHsieT ypaBHEHHE HEPa3pbIBHOCTU U
ypaBHEHUE bepHyin npu pelieHNH SKCIIepUMEHTANIBHBIX,
pacueTHBIX M Ka4eCTBeHHBIX 3a1a4. 3) [Ipumenset hopmyny
Toppuuenu mpu pelIeHUH SKCIIEPUMEHTAIBHBIX, PACUETHBIX U
KaueCTBEHHBIX 3a/a4.
9 KonTtponbHas padoTa no pasaeny «MexaHuka 2 KonTpob
BHAHUH
Pa3znen 2. TenuioBas ¢pusuka. 14
I'naBa 6. OCHOBBI MOJIEKYJISPHO-KHHETHYECKOH TEOPHH.
10[PO: 1)3naTh 0cHOBBI |[OCHOBHBIE TIOJIOKEHHS MOJIEKYISIPHO-KHHETHIECKOHN TEOPHH 2 KomOuuup. [BbIOOpOUHBII
MOJIEKYJIPHO- ra3oB U €€ ONBITHOE 0O0OCHOBAHHUE. OIpOoC.
KHHETUYECKOU Teopun [[epMOIMHAMUYECKUE CUCTEMBI H TEPMOIUHAMUYECKUE
ra3os. rmapaMeTpsl. PABHOBECHOE M HEPAaBHOBECHOE COCTOSHUS
TEPMOJIUHAMUYECKUX CHCTEM.
IKO: 1) OnuchiBaeT CBsI3b TEMIIEPATYPHI CO CPEIHEH
KHMHETUYECKOM DHEPruel MOCTYNaTeNbHOIO IBMKCHHS MOJIEKYI;
11[PO: 1)3uars ocHoBbl | aeanbHblii ra3. OCHOBHOE ypaBHEHHE MOJIEKYISPHO- 2 KomOuuup.
MOJIEKYJISIPHO- KHHETUYECKOM TEOPUH I'a30B.
kuHeTH4Yeckoi Teopun [KO: 2) [Ipumensier ocHoBHoe ypaBHeHue MKT nipu pemenun
ra3os. Bazad.
I'naBa 7. I'a30BbIe 3aKOHBI. 2
12|PO: 2) UccnenoBars |[YpaBHEHHE COCTOSHUS UACATBHOTO ra3a. M3omnporueccsl. 2 KomOnump. Baganus ¢
YpaBHCHHUE, ["pacduku uzomnpoueccos. 3akoH JlanbToHa. MHOXECTBOM
ces3biBatore Mexxay [KO: 1) [IpumeHnsier ypaBHEHHE COCTOSHUS UACATBHOTO Ta3a Mpu BapUAHTOBPE
HICHH S

co0oit
TEPMOIMHAMHYCCKHE
mapaMeTphbI.

pELIEHNN 3aa4;
2) OnpezensieT 3aBUCUMOCTD JIaBJICHUS OT 00beMa Ipu
MOCTOSIHHO TemriepaType (3akoH boitnsa-Mapuorra); 3)
OmnpenensieT 3aBUCUMOCTh 00beMa OT TeMIIEpaTyphbl IpU
[MOCTOSTHHOM JaBiieHnH (3akoH I'eii -Jlroccakaa); 4) Onpenensier

BaBHUCHMOCTD JAaBJICHUA OT TCMIICPATYPLI IPHU MTOCTOSIHHOM




o0beme (3axon Lapist); 5) [Ipumensiet ra3oBbie 3aKOHBI IPU
SIICHUH PAaCUETHHIX U rpa)uuecKux 3a1au.

I'maBa 8. OcHOBBI TEPMOAUHAMHUKH.

13|PO: 3) O0BsicHATH BHyTpeHHss sHEprus uaeanbHoro raza. TepMoanHaMudeckas Kom6unup.
SIBJICHHSI, CBSI3aHHBIC [pa0oTa. KoinuecTBO TEIIoThI, TEIIOEMKOCTh. [1epBrhIil 3aKkoH
CO B3aUMHBIM TepMoIuHaMUKU. [IpruMeHenne nepBoro 3akoHa TEPMOIMHAMUKU
[pEeBpaLICHUEM K n3ornpoueccaM. AnuabatHblil npouecc, ypaBaenue Ilyaccona.
MEXaHUYECKON U KO: 1) [Ipumensier GopMyly BHyTpEHHEH SHEPTHU
BHYTPEHHEH 3HEpPTruil 1 OIHOATOMHOIO U ABYXaTOMHOTO H/I€aJIbHOTO ra3a pu peleHUH
rnepenayen Bamau; 2) [IpumensieT nepBblid 3aKOH TEPMOTUHAMUKH K
BHYTPEHHEH 3HEpruu M3o0MpolieccaM M aanadaTHOMY IpolLeccy;
0T OJIHOTO TeJa K
npyromy.
14/PO: 3) O0BsCHATH OO0paTuMBble U HEOOpaTUMBbIe MpoLecchl. DHTponus. Bropoit KomOuuup. (TecToBbie
SIBICHUS, CBSI3aHHBIE [AKOH TEPMOJMHAMHUKH. 3a/laHus
CO B3aUMHEIM KO: 1) OnuceiBaer nukn KapHo 11t maeambHOTO TEMIOBOTO
MpeBpaIieHueM neurarens; 2) [Ipumenser Gopmyny koddduimenTa moae3Horo
MEXaHUYECKOH U NENCTBUS TEIJIOBOTO ABUraTelNsl MPU PELICHUH 3a]1ad.
BHYTPEHHEH SHEPTUH U
rnepenayein
BHYTPEHHEUN SHEPTUHN
0T OJIHOTO TeJa K
ApYromy.
I'naBa 9. ’Kuakue u TBep/ble TeJia.
15PO: 4) OObsICHATH HachbIeHHbIN 1 HEHACHIIIIEHHBIH Map, BIKHOCTh BO3IyXa. KomOuuup.
MEXaHUYECKUE Da3o0BbIe AUArpaMMbl, TPOITHAs TOUKA, KPUTUUECKOE COCTOSIHUE
CBOWCTBA UJKOCTEH [BEIIECTBA.
M Ta30B, UX IBWKeHUE (CBONCTBA MOBEPXHOCTHOTO CJOA KUAKOCTU. CMaunBaHue,
M IBY)KCHHUE TBEPJBIX [KAMWISIPHBIC SIBICHUS.
TEJ B HUX. Kpucranuueckue u amopdHsbIe Tena.
KO: 1) OnpenenseT OTHOCHTENBHYIO BIAKHOCTH BO3yXa C
MOMOIIBI0 TUTPOMETpA U Iicuxpometpa; 2) Onpenenser
KOA(QPUIIMEHT MOBEPXHOCTHOTO HATSHKEHUS KUAKOCTH
pa3IMYHBIMU crioco0amu; 3) Paznudaer cTpyKTypbl
KPUCTAIITMYECKUX M aMOPGHBIX TEl Ha MPUMEPE Pa3IUIHBIX
TBepAbIX Ten; 4) Onpenenser moayns FOHra npu ynpyroi
neopmarnuu.
16 KonTponpHast padota no pazneny «TemnoBas ¢puzukay. Konrposs

BHAHUHA




Pa3jnen 3. DiieKTpu4ecTBO U MAarHeTU3M

24

I'nasa 10. daekTpocraTuka 8
17PO: 1) OnwuceiBaTeeKTpudeckuii 3apsa. [loBepxHocTHAs 1 00bEMHAS TUIOTHOCTh 2 KomOuuup. [BeioopouHbIit
B3aMMOJICHICTBUE Bapsa. 3aKoH coxpaHeHus 3apsaaa. 3akod KynoHa. orpoc
HETIOIBUYKHBIX DnexTpuueckoe nojue. OJHOPOIHOE U HEOTHOPOAHOE
BapsI0B. piieKTpudeckoe nose. HanpsokeHHOCTh AJIEKTPUYECKOro MOJIS.
[TpuHIUI CYTIEPIIO3UITUH IIIEKTPOCTATUYECKUX TTOJICH.
KO: 1) [IpumeHsieT 3aKOH COXpaHEHHS AIICKTPUUECKOTO 3apsiia
n 3akoH Kynona npu pemenun 3aaay; 2) [Ipumenser npuHuun
CYTEPITO3UITUY JJIs1 OTIPEICTICHUS HAIIPSYKEHHOCTH
PIEKTPUYECKOTO TIOJIS;
18PO: 1) OnwuceiBaTHII0TOK BEKTOpa HAMPSHKEHHOCTH JEKTpUYecKoro mos. Teopema | 2 KomOuuup.
B3aHMO/ICVCTBHE "aycca. PaboTa anekTpuyueckoro moJs o nepeMenieHuro 3apsia.
HETIOIBUYKHBIX [ToTennman, pa3HOCTh MOTEHIIUATIOB JIEKTPUUECKOTO TTOJISI.
BapsI0B. KO: 1) PaccunThiBaeT MOTEHIIUAT U PAOOTY IIESKTPUIECKOTO
[OJISl TOUEYHBIX 3aPsJIOB;
19PO: 1) OnuceBaTHOKBUIIOTEHINAIBHBIC TOBEPXHOCTH. CBSI3b MEXKITY 2 KomOuuup. (BagaHus ¢
B3aMOJECHCTBUE HaIIPsYKEHHOCTHIO U Pa3HOCTHIO ITOTEHIINAJIOB JUIST O JTHOPOIHBIX MHO>XXCCTBOM
HETIO IBMYKHBIX PIEKTpUYECKUX MoJied. [I[pOBOTHUKY U TUANEKTPUKH B BAPUAHTOBPC
BapsiIOB. DIEKTPHYECKOM MOJIE. [LCHIS
KO: 1) [Ipumensier popmyny, CBI3BIBAIOIIYIO CUIIOBYIO U
DHEPIreTUYECKYIO0 XapaKTEPUCTUKH JEKTPOCTATUYECKOTO TOJIs,
[pY PELICHUH 3a/1a4;
20PO: 1) OmnuceiBateiekTpoeMKocTh. Kongencaropel. CoeiuHEHHE KOHIECHCATOPOB. | 2 Kombuuup. (TecroBbie
B3aMMOJICIICTBUE DHEprus AMEKTPUIECKOro MOJIS. 3a7laHus
HETI0IBUKHBIX KO: 1) Onpenensier 3aBUCUMOCTh EMKOCTH KOHAEHCATOPA OT
BapsJI0B. €ro  napaMmeTpoB;
I'nasa 11. IlocTosiHHBIN TOK
21PO: 2) OObACHATH DnexTpuueckuit Tok. 3akoH Oma st yuactka nenu. Cmemannoe | 1 Komouuup. [Tuddepenin
BaKOHBI IOCTOSIHHOTO  (COeIMHEHHE MPOBOAHUKOB. DJIC 1 BHyTpeHHEE CONPOTUBIICHUE JlaGopar-  |poBaHHBIC
TOKA. MCTOYHUKA TOKA. [IPaKTHY.  BaJdaHu:d

UlaGopatopHas pabota Ne6

«3yueHne cMemaHHOro COEAMHEHUSI IIPOBOTHUKOB)

IKO: 1) [Ipumensier 3axoH OMma Ui ydacTKa IEMH CO CMEIIaHHBIM
COCIMHEHNEM MPOBOJHUKOB; 2) Hccienyer cBa3b MEXIy
DIIEKTPOBHIKYILCH CHUIION U HANIPSDKEHUEM MCTOYHHUKA MPH PA3IUIHBIX
pexUMax ero pabotsl (pabouuii peKUM, X0JIOCTOH X0/, KOPOTKOE
sambikanue); 3) [Ipumenser 3akon Oma i OJTHOM LIeTH;




4) DKCIIEPUMEHTAIBHO ONPEICISCT JIEKTPOABHKYIIYIO CHITY U
BHYTPEHHEE COITPOTUBJICHUE UCTOYHHKA TOKA;

22

PO: 2) OOBICHATH
BaKOHBI [IOCTOSIHHOTO
TOKA.

Bakon Oma juis noaHo# nenu. 3akonsl Kupxroda. JlabopatopHas
pabota Ne7 «Onpenenenue 3/{C 1 BHyTpEHHETO CONPOTUBICHHS
MCTOYHHUKA TOKA».

KO: 1) IIpumensier 3akons! Kupxroda k pa3BeTBI€eHHBIM
DIIEKTPUYECKUM LIETISIM;

KomOunup.

CocTaBiienue
KpoccBopia
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PO: 2) OOBSICHSTD
BaKOHBI OCTOSIHHOTO
TOKA.

IPaboTa 1 MOIITHOCTB AIEKTPUIECKOTO TOKA. 3aKOH JKOoyis -

Ulenua. KIIJ] ucrounrka Toka.

KO: 1) IIpumensier popmyibl paboThl, MOIIIHOCTH U

KO3 uImenHTa moJie3HOro ACUCTBUS UCTOUYHMKA TOKA MPU
€IICHUH 3a]ay.

KomOunup.

T'1aBa

12. DekTpuyecKkuii TOK B pa3JIM4YHbIX cpeJax.

24

PO: 3) 3HaTh 3aKOHBI
0 BEJIMYMHAX,
XapaKTEPHU3YIOITUX
PIEKTPUYECKUN TOK.

DIIEKTPUYECKUN TOK B MeTaiiaXx. CBEpXIIPOBOAUMOCTb.
DIIEKTPUYECKUN TOK B MOJYNPOBOAHUKAX. [10TyrpoBOIHUKOBEIE
rmpubopsl. JJaboparopnas padorta Ne§ «BonbramnepHas
XapaKTepUCTHKA JIaMIIbl HAKAJIMBAHUS, PE3UCTOpa U
[OJIYIIPOBOAHUKOBOTO AUOIAY.

KO: 1) HazpiBaeT BUIBI YaCTHL, MEPEHOCSIINX dICKTPUICCKUI
Bapsl B pa3IMUHBIX cpenax. 2) OnuchIBaeT dJIEKTPUICCKUN TOK B
MeTaJulaX U aHAJIM3UPYET 3aBUCUMOCTD CONPOTUBIICHUS OT
reMriepaTyphbl; 3) OMKUCHIBACT AIICKTPUUECKHI TOK B MOJIYIIPO-
BOJHUKAX U OOBSICHAET IPUMEHEHHUE MOJIYIIPOBOAHUKOBBIX
MmpuOOpOB;

KomOuuup.
UlaGopart-
MPaKTHY.

Br160opouHsIif
orpoc

25

PO: 3) 3HaTh 3aKOHBI
0 BEJIMYMHAX,
XapaKTePU3YIOIIUX
DIIEKTPUYECKHIA TOK.

DIIEKTPUYECKUN TOK B paCTBOpaxX M paciuiaBax 3J1€KTPOJIUTOB.
3aKOHBI 3JIEKTPOIN3a. DIIEKTPUUECKUM TOK B ras3ax.
DIIEKTPUYECKUMA TOK B BaKyyMe. DJICKTPOHHO-JTydeBas TpyOKa.
UlaboparopHas paboTta Ne9 «/3mepenue 31eKTpuIecKoro 3apsia
0JJHOBAJICHTHOTO HOHA.

IKO: 4) Uccnenyer BodbTaMIIepHBIE XapAKTEPUCTHKH JIAMITHI
HAKaJMBaHHsI, PE3UCTOPA U MOIYIPOBOIHUKOBOIO IHO/A; 5)
OnuceBaeT BHGKTpI/I‘ICCKI/Iﬁ TOK B DJICKTPOJIMTaX U IMPHUMEHACT 3aKOHBI
PJICKTPOJIN3a TP PCHICHUHU 3a1a4;

6) DKcriepuMEHTaJIbHO ONPENEIISET 3apsil AJIEKTPOHA B IpoLiecce
QJICKTPOJIN3a, 7) OnuceiBaer BHGKTPI/I‘IGCKI/Iﬁ TOK B I'a3daX U BAKYyyMC€;
8) OOBsACHsAET MPUHLIUII ACUCTBUS U IPUMEHEHHUE JIEKTPOHHO-

JTy4eBOM TPYOKH.

KoMOuaMp.
UlaGopart-
MPaKTHY.

TecTtoBBIE
3aIaHus

T'aBa 13. MaraurtHoe mo.Jie.

26

PO: 4) OnuceiBaTh

'I\Aal“HI/ITHOC noye. B3aumoneicTrue IMPOBOAHUKOB C TOKOM,

KomOunump.

Dusnuecknii




BUJI MaTEpUH, KOTOpast PNbIThl AMnepa. Bekrop marautHoi unaykuuu. Maayknus ITUKTAHT
necTByeT Ha MArHUTHOTO TOJIs1 OECKOHEYHO MPSMOT0 U KPYrOBOTO
NBYOKYIIMICS 3apa]l  [IPOBOJHHUKOB ¢ TOKOM. IIpaBuiio OypaBunka. Cuna Amnepa.
(IpoBOIHUKH € TOKOM, [[[paBuiio jJeBo# pyKu.
rena, oonmamatomme  [KO: 1) PackpeiBaeT (usnyeckuii CMBICT BEKTOpa MATHUTHOM
MarHATHBIM MHIyKIIMK Ha OCHOBE COBPEMECHHBIX JOCTHKCHUI TEXHUKU; 2)
MOMEHTOM). OO0BACHAET NPUHLIMIT JEHUCTBUS SJIEKTPOU3MEPUTENBHBIX
MprOOPOB, AIIEKTPOIBUTATEIICH;
27PO: 4) OnuceiBath  |Cuna Jlopenna. J[BrxeHune 3apspKeHHOM YacTUIBI B MATHUTHOM Kom6unup. [MHTe/muIekTya
BUJ MaTe€pUH, KOTOpasd mose. MaraHuTHele CBOMCTBA BeliecTBa. Temneparypa Kropu. PIbHast
IENCTBYET Ha KO: 1) Mccrnenyer neWicTBHE MarHUTHOTO ITOJIS HA JBHKYIIIHECS [PasMUHKa
MBYDKYIIUICS 3apsii  BapsbKeHHbIe yacTullel, 2) Kimaccuummpyer BemecTsa mo ux
(MpOBOIHUKH C TOKOM, MarHUTHBIM CBOMCTBaM U ONpeaenseT cepbl UX TPUMEHEHHUS.
Telia, o0JIaaromue
MarHUTHBIM
MOMEHTOM).
I'naBa 14. JjieKTpOMarHMTHAsI MHAYKIMSL.
28PO: 5) OOBsACHATH PaboTa cusbr AMriepa. MarHUTHBINA TTOTOK. SIBieHue KomOunup. [3amanus ¢
SIBJICHUE BIEKTPOMArHUTHON MHIYKIUK. 3aKOH 3JIEKTPOMArHUTHOM MHOKECTBOM
PIEKTPOMArHUTHOM maaykiuy. [IpaBuo JleHia, sBieHne CaMOUHTyKIIUH. BAPUAHTOBPE
MHIYKIIHH. MHIYKTHBHOCTE. IICHHS
KO: 1) AHanmu3upyeT MPUHIIAI ASUCTBHS JICKTPOMarHUTHBIX
pruOOPOB (3JIEKTPOMAarHUTHOE PeJie, FeHepaTop,
rpancdopmarop; 2) [IpuMeHsieT 3aKOH AJIEKTPOMArHUTHOM
MHIYKIWY IPYU PEHICHUH 3a]a4;
29PO: 5) OOBsACHATH DHEprusi MArHUTHOTO TOJISA. DJICKTPOABUTATEIb U KomOunup.
SIBIICHUE PIIEKTPOTEHEPATOP MOCTOSIHHOTO TOKA.
anekrpomaruutHoit  [KO: 1) [IpoBoauT aHanoruu Mexay MEXaHUYEeCKOW U MarHUTHOM
MHIYKIWH. pHepruy; 2) Hccnenyer NEeHCTBYIOIIYIO MOJETh
PIIEKTPOABUTaTeNsl U OOBICHIET MOJyYCHHBIC PE3YIbTATHI,
mcnoub3ys 3akoH Papanes u npasuio JIeHna.
30 «QnexkTpruuecTBo U MmaruetusM KonrtponbHas paboTa mo Konrtposb
pasmeny». BHAHMH
I'maBa 1. Mexann4eckue Kosie0aHus.
31|PO: 1) O0BsCHATH YpaBHeHUs U rpadMKU TaApMOHMYECKHX KOJICOAHUM. KomOuuup. [BeioopouHsIit
MEPUOINYIECKUE KO: 1) DkcriepuMeHTaIbHO, aHATUTHYECKH U IpadudecKu onpoc
M3MEHEHHUS OTIMCHIBACT M UCCIIEyeT rapMoHnYeckue koeoanus (x(t), v(t),

(buznueckoit

a().




IBEJIMYUHBI,

OIHCHIBAIOLLEH
MEXaHUYECKOE
IIBIDKEHHUE.
I'maBa 2. DyiekTpoMarHuTHbIE KOJIeOAHMS. 2
32 CBOOOHBIC U BBIHYX/ICHHBIC JICKTPOMAarHUTHBIE KOJICOaHMUS. 2 Kom6unup.
PO: 2) OnuceiBaTh  |AHAIOTUM MEXAY MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
MepUOIUUYECKHE konebanusmu KO: 1) HazpiBaeT yciioBUsSs BOSHUKHOBEHUS
M3MCHECHHS 3apsiia, (CBOOOJHBIX M BRIHYKJIECHHBIX KoyieOanuii; 2)[IpoBoauT aHaoTHH
CUJIBI TOKA U MEXTy MEXaHUYECKUMH U DJIEKTPOMarHUTHBIMH KOJICOAHUSIMH;
HaIPSHKEHUS, 3) Uccnenyet rpaduueckie 3aBUCMOCTH 3apsijia U CHIIbI TOKA OT
COMPOBOXKIAIOIINECS [BPEMEHHU MOCPEAICTBOM KOMIBIOTEPHOTO MOJIEIUPOBAHHUSL.
B3aMMHBIMU
MpeBpaIeHUIMA
PHEPTHH
PIIEKTPUYECKOTO U
MarHUTHOTO TOJIEH.
I'naBa 3. IlepeMeHHBIH TOK. 10
33 ["enepaTrop mepeMeHHOTo TOKa. BeIHYKICHHBIC 2 Komouuup. [Tuddeperun
PO: 3) OmuceiBaTh  PreKTpOMarHuTHBIE KosieOanus. [lepeMeHHbIH TOK. [POBaHHBIC
BBIHY/ICHHbBIEC KO: 1) XapaktepuzyeT NEpeMEHHBIN TOK, HCTIOIb3Ys TaKHE BanaHns
AIIEKTPOMArHUTHbIE  (PU3WYECKUE BEIUYUHBI KaK IIEPUO/I, YaCTOTA, MAKCUMAJIbHOE U
KoJjeOaHus, KOTopble PPPEeKTUBHOE/ACHCTBYIONIEE 3HAUCHUS HATIPSXKEHUS, TOKA,
BOSHUKAIOT MO AIIEKTPOABIIKYILAS CUIIA;
ITeiicTBHEM BHEIIHEH,
MEePUOIUIECKH
m3Mmensromerics DJ1C.
34/ PO: 3) OnuceiBaTh  |AKTMBHOE U PEAKTHUBHOE COMPOTUBIICHUS B MU IEPEMEHHOTO 2 KomOunup.
BBIHYXICHHbIE roka. 3akoH OMma JUIsl MOCIe0BATENbHOM AIMEKTPUIECKON LIeTn
DIIEKTPOMArHUTHBIE  [IEPEMEHHOTO TOKa,
KoJeOaHus, KOTOpbIE (COJepIKaIlei aKTUBHOE M PEaKTUBHOE COITPOTUBIICHUS.
BOSHUKAIOT MO IKO: 2) PaccuuthiBaeT mociea0BaTENbHYIO JIEKTPUUECKYIO LIEb
MeiicTBHEeM BHEIIHEH, [epeMeHHOro Toka, coaepxkaimyio R, L, C
MEepUOAUYECKH
m3meHsromeiics DJ1C.
35 IMOIIHOCTB LIENM IEPEMEHHOTO TOKa. Pe30HaHC HapsKEHUH B 2 Kombunmp. [Mccnenopare
IPO: 3) OnuceiBaTh PIEKTPUYECKOM LIETIH. UTbCKast
HEATCIIBHOCH

IBBIHY>KICHHBIC

KO: 1) O0bsicHsieT (pU3NUEeCKUi CMBICI MOHSATUN aKTHBHAS U




DIIEKTPOMArHUTHBIC
KoJIe0aHUs, KOTOPbIE
BOSHUKAIOT 10,1
MeCTBHEM BHEILIHEH,
MEePHOTUNICCKH
m3menstomerics DJIC.

[PCaKTHBHASI MOIITHOCTH NIEPEMEHHOTO TOKa; 2) OOBsICHIET
YCIIOBHE PE30HAHCA U Ha3bIBaeT chepbl ero npuMeHeHus; 3)
Mccnemyer mpuHIUI pabOTH TeHEpaTOpa MEPEMEHHOT0 TOKa,
MCII0JIb3YS] MOJIENIb T€HEPATOPA;

36[PO: 3) OnuchIBaTH [IpousBoicTBO, NIepenada U UCII0JIb30BAHNE IEKTPUUECKON Kom6uuup. |CocraBieHne
BBIHYKICHHBIC paepruu. TpanchopmaTop. [Ipor3BOICTBO U HCIIOIB30BAHKE Kpoccsoplia
PIIEKTPOMArHUTHbIE  PIEKTpUueckol 3Hepruu B Kazaxcrane u B mupe.

KosieOanus, kotopeie [KO: 1) DkcriepiMeHTAIbHO ONPEIEseT YKHCIO BUTKOB B
BO3HUKAIOT TO]1 oOMoTKaxX TparcopmaTopa; 2) OnieHHBaEeT MPEUMYIIECTBA U
MENCTBUEM BHEIIHEW, HEJOCTATKH MCTOYHUKOB AIEKTpodHepruu B Kazaxcraue.
MEepUOINIECKU

m3merstomerics DJIC.

37|, UlaGopaTopnast pabota Ne 1 «Omnpesenenne yncia BUTKOB B UlaGopat-  [TecToBBIC

0OMOTKax TpaHcopmaTopa» [PaKkTHY.  BaJaHUSA

38 TectupoBanue. KonTpoib

BHaAHUH
T'1aBa 4. BoanoBoe nBUKeHHe.

39 Yipyrue MexaHu4eCKue BOJHBI. Y paBHEHHE OeryIel U CTosiuen KomOuuup. (Pusndeckuii
PO: 1) OmmuceiBath  BOJNHBL PacnpocTpanenne Mexanndeckux BoH. IHTepdepentus TTUKTAHT
KoJIeOaHusI, u nudpakmus. KO: 1) Mccnenyer oOpazoBaHue CTOSINX
pacTipocTpaHsIoLMeCs BBYKOBBIX BOJIH B BO31lyXe; 2) OOBACHAET MEXaHU3M
B POCTPAHCTBE C 00pa30BaHUs CTOSYUX BOJIH, ONPEAEISCT Y3JIbl U MY4YHOCTH,

TEUEHHEM BpEeMEHH.  [MCNojb3ys rpaduueckuit Mmeroa. 3) Uccnenyer untepdepeHimo

0T JIBYX UCTOYHUKOB Ha MOBEPXHOCTU BOAbI; 4) OObICHSET
npuHIMN [tolirenca u ycinoBust HaOMoIeHUs AMPPAKIIUOHHOM
KapTUHBI MEXaHUYECKUX BOJH.MeXaHW4YeCcKnX BOJH. [Ipunimmn
['tolirexHca.

40 UlaboparopHas pabota Ne 2 Ompenenenue CKOpOCTH 3ByKa B UTaGopat-
BO3yX€E. MpaKTu4.

I'naBa 5. DjIeKTPOMATHUTHBIE BOJIHBI.

41| PO: 2) OnuceiBath  [MI31ydeHHE U MIPHUEM DICKTPOMATHUTHBIX BOJIH. PalroOCBsI3b. Kombunup. Jludpdepenin
[pacrpoCTpaHeHHUE JIeTeKTOpHBIN paguOIPUEMHUK. [POBAHHBIC
KoseOaHu KO: 1) OOBsICHSIET yCIOBUS BOZHUKHOBEHHUS 3JIEKTPOMAarHUTHBIX sa/laHus
[EPEMEHHOTO BOJIH 1 OTIMCHIBAET HX CBOWCTBA; 2) ONUCHIBAET MOIYIIALIMIO U
DIIEKTPOMAarHUTHOTO  [I€TEKTUPOBAHHME BBICOKOYACTOTHBIX 3JIEKTPOMATrHUTHBIX

[OJIsA B IPOCTPAHCTBE.

Konebanuit; 3) OOBsACHAET MPUHIMN PabOTHI JETEKTOPHOTO




[MPUEMHUKA,

42|PO: 2) OmuceiBath  |AHanoro-1udposoii mpeodpazoBaTenb. Kanasbl cBs3u. KomOuHup.
pacripocTpaHeHUE CpencrBa cBS3U.
KoJe0aHun KO: 1) O0bsicHsIeT mpenMyIecTBa Nepeaay CurHaia B
MepEeMEHHOTO dpoBoM hopMare B CpPABHCHUHU C AaHAJIOTOBBIM CUTHAJIOM.
AIIEKTPOMArHUTHOTO
[10JIsl B TPOCTPAHCTBE.
I'naBa 6. BostHoBasi onTuka
PO: 1) 3uaTh JNeKTpOMarHuTHast mpupojaa ceera. CKOpocTh CBETa. KomOunup. [HTe/uIeKTYya
433aKOHOMEPHOCTH Hucnepcus ceera. UHTepdepeHius cBeta. pIbHAsT
pactpocTpaHeHus KO: 1) Ha3zpiBaeT n1aGopatopHblii 1 aCTPOHOMUYECKUNA METOIbI pasMHHKa
CBETa, MPOIIECCHI OTIpeICIICHUsT CKOPOCTH cBeTa; 2) OOBICHIET TPOIece
B3aMMO/ICHCTBUS CBETA [pa3yIoKEHUs OEJIOTO CBETa MPU MPOXO0KIEHUH €T0 Yepe3 MPU3MY;
C BemecTBOM, mpupoy(3) Ha3eiBaeT yciaoBus HaOMIOACHUS HHTEP(PEPESHITMOHHBIX
CBETa. MaKCUMYMOB 1 MUHUMYMOB B TOHKUX IIJIEHKaX B MPOXOSAIIEM U
OTpaKEHHOM CBETE;
44 UlaGopaTopnast padota Ne 3 OnpeneneHue JJIMHBI CBETOBOM KomGuHuUp.
BOJIHBI C IIOMOIIBIO TU(PAKIIMOHHON PEHIeTKH.
A5[Monspuzanms ceera. [ludpaknus ceeta. Judpakinuonnas pemerka. KO: 1) O0bsicHseT KomOuuup.
PO: 1) 3uats mupaKIIMOHHYIO KAPTUHY OT HUTH, IIETH, KPYTJIOTO0 OTBEPCTBUS,
BAaKOHOMEPHOCTHU MCTIONB3Ys Teoputo Openens; 2) DKCIepUMEHTATEHO
pactipocTpaHeHus oTIpeieNisieT AUHY CBETOBOM BOJHBI PY OMOIIH
CBeTa, MPOIIECChI MU(PPaKIMOHHOM perieTky; 3) DKCIePUMEHTAIbHO JOKa3bIBaeT
B3aMMO/ICHCTBUS CBETA PICKTPOMATHUTHYIO IIPUPOIY CBETA ITyTEM aHaIK3a SIBJICHUIMA
C BEIIECTBOM, MPUPOIY MHTephEpEeHLINU, TU(PPAKIUU U TOJISIPU3ALIH CBETA.
CBETa.
46 UlaGoparopuas padota Ne 4 Habmonenue nnrephepeHunu, Ulabopar-  [TecroBble
ImudpakiuK ¥ MOJISIPU3ALMH CBETA. [MPaKTUd.  BaJaHUs
47 KontponbHas padora. KoHTposb
BHAaHUH
I'naBa 7. I'eomeTpryeckasi onTuKa
48|, [Tpuauun ['toiirenca. 3akoH otpaxkeHus ceera. [Inockue u KO: KomMOunmp.
PO: 2) OnuceiBath 1) OOBsicHSIET 3aKOHBI OTPAXKEHUSI W NPETOMIIEHHUsSI CBETa C
pacrpocTpaHeHUE rmomolero npuHuuna I'roirenca; 2) Ctpout xon iayde B
CBETa, OMHUpasCh Ha  [chepruecKuX 3epKaiax U MpUMEHsSIET (OpMYIbl cHepruIecKoro
BaKOHBI TEOMETPHM.  BepKajia PH pelIeHuH 3aa4; cepruiecKkue 3epKaa.
49IPO: 2) OmuceiBath  [3aKOH mpenomiieHus cBeta. [loHOe BHyTpeHHEe OTpakeHHeE. Kom6uuup. [UccnenoBare
[TocTpoenue nzobpakeHus B cucreMe JuH3. DopMysa TOHKOH IbCKas

pactipocTpaHEHUE




cBeTa, onupasch Ha  [1uH3blL. KO: 1) DkcriepuMeHTanbHO ONpeienseT I0Ka3aTellb e TeIbHOCH
BAKOHBI TEOMETPUU.  [IPEJIOMJIEHUS CTEKJIA U IPEUIaracT IyTH yIydlIeHUs
[MOCTAHOBKH SKCIEPUMEHTA;
50 UlaboparopHas padota Ne 5 OmnpenencHue mokazares UJlaGopar-
TIPEJIOMJIEHUS CTEKIIA. [IpaKTH4.
51| PO: 2) OnuceiBath  [Ontudeckue npubopel. KO: 1) Ctpout u 0OBsSICHSICT X0 Jiydeld | 2 KomOuHup.
pactipocTpaHeHHE B cUCTeME JIMH3  (JIyna, TEeJIEeCKOIl, MUKPOCKOII).
CBETa, OMHUPAsACh Ha
BaKOHBI TEOMETPHH.
I'naBa 8. DjieMeHTBI TEOPHH OTHOCUTEILHOCTH. 2
52| PO: 1) 3uath ocHoBbI|[locTynaTel TeOpUM OTHOCUTETBHOCTH. [IpeoOpa3oBanmst 2 KomOuuup. [3amanus c
TEOpUHU UlopeHnita. DHeprusi, UMIyJIbC U Macca B PEISITUBUCTCKON MHOKECTBOM
OTHOCHUTEJILHOCTH. IMUHAMUKE. 3aKOH B3aWMOCBSI3U MACChl 1 SHEPTUH IS BapUaHTOBPC
MaTepuanbHbIX Tell. KO: 1) ConocTaBisieT MpUHIMI [LICHIS
OTHOCUTEILHOCTH DWHINTEWHA C TPUHIIUIIOM OTHOCUTEIBHOCTH
[anunest; 2) OObsicHseT pensiTUBUCTCKHE 3(P(EKTHI, UCTIONb3YS
MmoCTynaThl DiHIITEWHA U peoOpa3oBanus Jlopenma, mnpu
pemrernu 3a1a49 3) OOBSICHIET 3aKOH B3aUMOCBSI3U MacChl U
DHEPTUU IJIs1 MAaTePUAIbHBIX TEl.
I'naBa 9. AToMHasi u KBaHTOBasi (PU3UKA. 14
53PO: 1) OObsACHATE Buapr nzmydennii. CnekTpsl, CIIEKTPAIbHBIC allliapaThl, 2 Komobunup. [Tuddeperun
BaKOHBI ATOMHOU U CIEKTpaibHBIN aHanu3. MHdpakpacHoe u ynbTpaduoseToBoe [POBaHHBIC
KBAaHTOBOW (u3uku; m3nydeHue. PenrrenoBckue sryun. [llkana amekTpoMarHuTHBIX BanaHusA
m3ydernii. KO: 1) OnuceiBaeT NpUHIKAT IEHCTBHS
CIPEKTATbHBIX ANapaToB U 00JaCcTh UX IPUMEHEHHSI; 2)
Pa3nnyaer 3ieKTpOMarHUTHBIC U3ITYYCHHUS 110 UX IPUPOJIE
BOSHMKHOBEHHUS U B3aUMOJCHCTBHIO C BEIIECTBOM,;
54/PO: 1) OOBsCHATD Tennooe nznydyenue. 3akoH Credana — bonpimana u Buna. 2 Kom6uuup. |CocraBieHne
BaKOHBI aTOMHOU U 'Ynbrpaduoneronas katactpoda. @opmyna [lnanka. KpoccBOpaa
kBaHTOBOM (u3uku; [KO: 1) [Ipumensier 3akonsl Ctedana-bonsimana, Buna u
bopmyny [lnanka Ui onucaHus TEMJIOBOTO U3TYYEHUS
A0COJIIOTHO YEPHOT'O Tejla U 000CHOBAHHUS YIbTPa(pHOIETOBOM
KaTacTpodsl;
55[PO: 1) O0BsCHATH Dotosdpdexr. [Ipumenenue potordpdexra. DOTOHBI. 2 KomOuuup.
BaKOHBI ATOMHOU U IKO: 1) O6bscusier npupony ¢porodddexra, NPUBOAUT MPHUMEPHI €ro
KBaHTOBOM (u3uku; [upumenenus; 2) Mcnonbzyer 3akoHsl GoTodddekra 1 ypaBHEHHE
DWHILITEMHA IPU PEIIeHUH 3a]a4;
56 JlaBieHne cBeTa. XMMHUYECKOE JCHCTBHE cBeTa. PeHTreHoBckoe| 2 KomOunup. [Uccinemosare




PO: 1) OOBSICHATH KO: 6) OObscHSAET mpUPOJY CBETOBOTO JABIICHHS HAa OCHOBE VIbCKas
3aKOHBI aTOMHOU U KBAHTOBOM Teopuu cBeTa; 7) ONMUChIBAET XMMHUYECKOE JICHCTBUE] MICATCIbHOCH
KBaHTOBOW (PM3HMKH, (CBeTa Ha mpuMepe (POTOCHHTE3a U MPOLECcCOB B poTorpaduu;
(hoToCHHTE3a U 8) CpaBHHMBaeT KOMIBIOTEPHYIO M MArHUTHOPE30HAHCHYIO
[TPOLIECCOB B romorpaduro; 9) IlpuBoauT  JOKa3aTeNbHBIE  MPHMEPHL
(bororpadum; [POSIBIGHUSI ~ KOPIYCKYJSIPHOM M BOJIHOBOM  IPHUPOJIbI
PIIEKTPOMArHUTHOTO M3iydeHus; 7) ONHChIBaeT XUMHYECKOE
eiicTBHE CBETAa HA NPUMEPE U3JIyUEHUE.
57|PO: 1) O0bscHATH EQuHCTBO KOPIYCKYJISIPHO-BOJIHOBOM NpUpPObl cBeTa. OMbIT KomOuuup.
BaKOHBI ATOMHOM U Pesepdopna no paccesuuto anbda-yactuu. [locrynatel bopa.
kBaHTOBOM (u3uku; (OnbiTel @panka u ['epua. KO: 1) O0bscHsAeT mu1aHeTapHYIO
MOJIeNIb aTOMa Ha OCcHOBe onbITa Pezepdopa no paccesHuio
anb(a-uactuir; 2) PackpbIBaeT ycioBUs yCTOWYHBOTO
CYILIIECTBOBaHMS aTOMa C MOMOIIBIO MocTynaToB bopa;
58 UlabopaTopnas pabota Ne 6 HabmroieHue CrijionHoro u UlaGopat-  [TecToBBIC
ITMHENYaTOr0 CIEKTPOB M3ITYyYEHUSI. [IpaKkTUd.  BaJaHus
59PO: 1) O0wscHATH [Tonarne o HenuHeHON onTuke. Jlazepsl. BosHOBBIE CBOlICTBA KomOuuup.
BaKOHBI ATOMHOW U uvactull. TpyaHnoctu teopuun bopa. Bosnsl ne bporins.
kBaHTOBOW (u3uku; [KO: 1) PackpsiBaeT mpupoay JMHEHYATHIX CIIEKTOPOB Ha OCHOBE
PHEPTEeTUYECKOM CTPKYTYPBI aToMa Bosiopoaa; 2) O0bsicHsET
[YCTPOMCTBO, TPHUHIIUI JACUCTBHS JIa3epa 1 000CHOBHIBACT
MepCIeKTUBBI Pa3BUTHS Tosiorpaduu.
60 KontponbHas padoTa. KoHTpoib
BHAHHUH
I'naBa 10. ®u3uka aTOMHOr0 s/ApAa.
61| PO: 2) 3uath EctecTBeHHast pauoaKTUBHOCTh. 3aKOHBI PAIUOAKTUBHOTO KomOuuup. [BeiOOpoUHBIH
CTPYKTYpY, CBoiicTBa upacnana. KO: 1) IIpumensietr popmyiy paarnoakTHBHOTO pacmaia OTpocC
B3aMMHBIE [pY PELICHUH 3a/1ay,
[peBpaIieHus 2) BoruncnsieT SHEpruio CBSI3M aTOMHOTO s/ipa U OOBICHSIET
ATOMHBIX SIJIEP U rpaduyuecKyro 3aBUCUMOCTbD YAEIbHOM SHEPTUU CBS3H OT
pyrue siBJICHUs, IMacCOBOIO
[IPOUCXOAIINE B
MHUKPOMUDE;
guCa sapa;
62[PO: 2) 3uatp IAToMHO€ sipo. Hykinonnast monens siapa. M3oTomnsl. Kom6unup. (CocraBieHue
CTPYKTYpPY, CBONCTBA Y [DHEPIUsl CBSI3U HYKJIOHOB B SIZIPE . KpoCcCBOpaa

B3alMHbIE
[IPEBPALLEHUS

ATOMHBIX AJCP U

KO: 1) Mcrionb3yeT 3aKOHBI COXpaHEHHsI MacCOBOTO U
BapsiIOBOTO YHCEII PH HAITMCAHUU SIICPHBIX PEaKIH; 2)

OOBSCHIET TPUPOJIY SAEPHOrO CHHTE3a M €CTECTBEHHOTO




NPYTrUe sIBICHUSA,
[IPOUCXOJAIINE B

PaIMOaKTUBHOTO pacraja;

MHUKPOMHUPE;
63[PO: 2) 3uath SInepubie peakiuu. VIckycCcTBEeHHAs paOaKTUBHOCTD. JleneHue 2 KomOuHup.
CTPYKTYpPY, CBOMCTBA U [TsKEINBIX Anep. Llenneie suepubie peakiuu. Kputndeckas macca.
B3alMHBIC IKO: 1) PackpsiBaeT xapakTep ABHKEHUS 3apsDKEHHBIX YacTHUIl B
[IpeBpaICHUS MarHuTHOM Tmione; 2) OObBsCHAET  TPHUPOJIY, CBOICTBA W
AQTOMHBIX SIJIEP U OroNoTNYecKoe AecTBre @, B Uy  W3JIY4YCHUN;
pyrue sIBJICHUS,
MMPOUCXOAIINE B
MHUKPOMHUPE;
64 UlaGoparopHas padoTta Ne 7 3ydyeHne TpeKoB 3apsyKEHHBIX UlaGopar-  [TecroBbie
MaCTHUIL 110 TOTOBBIM QoTorpadusim. NpaKTU4.  BajaHus
65PO: 2) 3uath brionoruveckoe JelcTBHE PaIMOAKTUBHBIX JTydel. 3anura oT 2 KomGuHuUp.
CTPYKTYpPY, CBOMCTBA M pafuanivu. SAnepHblid peakTop. SaepHast sHepreTuka.
B3aHMHBIE TepmosiiepHbIe peaKITuu.
[pEeBpaIICHUS IKO: 1) OnuceiBaeT ycTpOMCTBO U MPUHIUI PaOOTHI SIEPHBIX
AQTOMHBIX SIZIEp U [PEaKTOPOB ¥ 0OOCHOBBIBACT TMEPCIEKTUBBI PA3BUTHS SACPHON
npyrue siBIeHUS, BHEPreTHKH.
MPOUCXOJSIINE B
MUKpPOMUDE;
I'naBa 11. HaHOTeXHOJIOTHSI 1 HAHOMATEPHUAJIBI. 2
66|PO: 1) 3natp OCHOBHBIE JOCTHXEHUS HAHOTEXHOJIOTHUH, TTPOOIEMBI 1 2 Kom6muaup. Jlnddepenmn
OCHOBHBIC JOCTHKCHHUAICPCIICKTUBEI Pa3BUTH HAHOMATECpHUaJIOB. [POBaHHBIC
HAHOTEXHOJIOT U H. IKO: 1) OnuceiBaer (hu3nyecKre CBOMCTBA HAHOMATEPHAJIOB U BanaHusA
criocoObl ux moydeHus; 2) Ha3piBaeT cdepbl mpuMeHeHus
HAHOTEXHOJIOTUH.
I'naBa 12. Kocmosorus 12
67PO: 1) OObsACHATH Mup 3Be3a. PaccTtosiHue no 3Be3n. IlepemenHsbie 3B€3/1bI. 2 Kombuuup. (@usndeckuii
cBoiicTBa U HBoOLMIO (CoNTHEeYHO-3eMHbIe cBsi3u. KO: 1) OmnuceiBaer riaBHbIe ITUKTaHT
BceneHHOI B 11eIOM.  CIEKTpajibHbIe KIAcChl 3Be3; 2) Pa3nuuaeT moHATUS BUAUMAS
BBE3HAs BEJIMUYMHA U a0COTIOTHAS 3BEHAs BEIUYNHA,
68[PO: 1) OObACHATE [MnaneTHbIe cucTeMbl 3Be3/. [1maneTsl 3eMHO rpynnsl U 2 KomOuuup. [MHTEWICKTYa
CBOMCTBA U 3BOJIOLHUIO [NIAHETHI-TUTaHThl. Maibie Tesna COTHEYHOW CUCTEMBI. JIbHasA
Bcenennoii B iennom.  [KO: 1) Mcnones3yer 3akonsl Ctedana-bonbiiMana u Buna s Pa3MHHKa
xapakTepucTuku u3nydenust Connna; 2) Mcnonsiyer quarpammy
["eprmmpyHra-Paccens s 00bCHEHUS DBOJIOIUU 3BE3/I;
69PO: 1) O0BsCHATH ["amaxtuka. OTKpeITHE APYruX rajakTuk. KBazapsi. 2 Kom6uuup. [Pabora c co




CBOMCTBA U DBOJIIOLIAIO
BcesieHHOU B IIEJIOM.

Teopus bosbmoro B3peiBa. KpacHoe cMmelieHue U OnpeesieHue
[PACCTOSIHUM J0 TAIAKTHUK, paciuupenue BeeneHHon.

KO: 1) OnuceiBaeT NpUMEHEHUE METO/1a «CTAaHAAPTHBIE CBEUN
IS OTIpENIeICHHsT pacCcTOsHUM; 2) Bbicka3biBaeT MHEHHS 00
YCKOpeHHH BCelleHHON 1 TEMHOW SHEpPIruy;

3BE3HOMN
KapTOU

70[PO: 1) OOBsACHATD OcHOBHBIE dTaIk PBOONNY BeenenHnoii. Moaenn BeeneHHoii. 2 KomOGuHwMp.
cBOIcTBa U ABoJItOLMIO PKU3HB U pazyMm Bo Beenennoil. OcBoeHue kocMoca u
BceneHHOM B 1IEIOM.  [KOCMHYECKHE MEPCIEKTHUBBI YeJI0BEYECTBA.
KO: 1)Onpenensier Bo3pacT BeeneHHOM, UCTIONB3YsI 3aKOH
Xab6ma; 2) O0bsicHseT Teoputo bompimoro B3peiBa, ncmonb3ys
ITAaHHBIE O MUKPOBOJIHOBOM (DOHOBOM H3JTy4CHHH.
71 KonTpomnbHas pabora. 2 Kontposs
BHaAaHUH
72 Bader. 2 KouTposib
BHaAHU
Kypcosoit mpoekt/padoTa (eciu 3arIaHupOBaHO)
Mtoro uacor 121 23

Ckauath




