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HAUMEHOBAHUE JUCHUINIJIMHbI: O/1.10. ®U3UKA.
1. AHHOTAIUSA K TIPOI'PAMME
1.1. O6aacTh NpUMEHEHHs POTrPaMMBbI

Oo6meo6pazoBarenpHas gucuuiuimia OJ[.10 «®Pusuka» wuzydyaercs B o0Obeme 0a30BBIX
tpeboBanuit DPI'OC cpemnero oOmero o0pa3oBaHus B NpeneilaX OCBOCHHUS  OCHOBHOM
npodeccuonanbHoi oOpazoBarenbHOi nporpamMmel CITO (OITOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro
00pa3zoBaHus TpH MOATOTOBKE crienuanuctoB cpennero 3BeHa (IITICC3) mo cnenumanpHocT 21.02.17
[TonzemHast pa3paboTKa MECTOPOKIACHUN TI0JIE3HBIX UCKOITAEMBIX.

[Iporpamma pa3pabotana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero obmero oOpa3oBaHWS,
NPEIbABISIEMBIX K CTPYKTYype, COICpPKAHUIO W pe3ylbTaTaM OCBOCHHUS Y4eOHOW IUCIMILIMHBI
«®Du3nKa», B COOTBETCTBUH C MPUMEPHOI Mporpammoii 061eo0pa3zoBaTebHON y4eOHOM AUCIUTTITMHBI
«Pusuka» a1 OpoecCHOHANBHBIX  00pa3oBaTENbHBIX  OpPraHU3allMii, PEKOMEHJIOBAaHHOMN
@DenepalibHBIM TOCYIapCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «DenepaibHblii HHCTUTYT pa3BUTHUS
obpazoBanus» (OPI'AY «DUPOy) ans peanusanuu OCHOBHOM MpodeccHoHanbHOM 00pazoBaTeIbHON
nporpammbel CIIO Ha 6a3e ocHOBHOro o0Imiero o0pa3oBaHHs C MOJIyYEHHEM CpeIHEero ooOuero
obpazoBanus (IIporoxon Ne 3 ot 21 utona 2015r.).

1.2. MecTo y4yeOHOH AUCHMILVINHBI B CTPYKTYpPe NPOrpaMMbl NOATOTOBKH CIIEHMATUCTOB
Cpe/IHero 3BeHa:

VYyeOnas mucuurmnHa OJ1.10. «Dusuka» sBusercs y4eOHBIM MPEAMETOM IO BBIOOpPY U3
o0s3arenpHOM npeameTHo obnactu «EctectBennbie Haykn» OI'OC cpennero oOuiero oopa3oBanus u
u3ydaercs Ha 1 Kypce.

JUis OCBOEHMSI JaHHOM JHUCLUIUIMHBI OOydaroluecsl UCIOJb3YIOT 3HAHUS, YMEHMsI, HAaBBIKHU,
CIOCOOBI JIeATEIHHOCTH U YCTAaHOBKU, KOTOPBIE OHU MOJYYHIIM B MPOIECCe M3YUEHUs AUCLUILIMHBI
IIPU [OJIyYEHUH OCHOBHOI'O 00111ero 00pa3oBaHusl.

1.3. lesn 1 3a0a4M y4eOHO JMCHUILIMHBI — TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHHMS Y4eOHOM
AUCHUILIMHBI:

Lenbro U3yyeHUs: TUCIUILIMHBI SBISETCS MPUOOPETeHNE 3HAHUI U YMEHUH sl TOATOTOBKH K
OCBOCHHIO BUJIOB IPOPECCHOHATBHOMN JAEATEIBHOCTH, a TakkKe (popMupoBaHe 0OINX KOMIETCHIINH B
cootBeTcTBUH ¢ TpeboBaHussMU PI'OC o crnenuaabHOCTH.

Conepxanne nmporpamMmbl OJ].10. «D@u3nkay HampaBiIeHO Ha JOCTIKCHUE CIICTYIOIINX HeJIei:

— OCBOCHME 3HAHUH O (YyHIAMEHTAJIbHBIX (U3NYECKUX 3aKOHAX W MPUHIUMAX, JIeKAIUX B
OCHOBE COBPEMEHHOH (hU3MUECKON KapTUHBI MUpa; Haubojee BaXKHBIX OTKPBITUSIX B 001acTH (U3UKH,
OKa3aBIIMX OIpPENEISAIONIee BIMSHAE HA DPA3BUTUE TEXHUKM M TEXHOJOTMHU; METOJaX HAay4HOIO
MO3HAHUS PUPOIBL;

— OBJI3JICHUE YMEHMSMHU NPOBOAMTH HAOJIOAEHUS, IUIAHUPOBATh U BBINOJIHATH SKCIEPHUMEHTHI,
BBIIBUTaTh TUIOTE3bl M CTPOUTH MOJEIH, NPUMEHATHb IOJyYeHHbIE 3HAHUS 1O (U3MKe s
0O0BSICHEHUS Pa3HOOOPA3HBIX (PU3NUECKUX SIBICHUHM W CBOWCTB BEIECTB; MPAKTUUYECKU HCIIOJIb30BaTh
(du3nyecKre 3HaHus; OLICHUBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(pOpMAIIIH;

— pa3BUTHE IMO3HABATENbHBIX WHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH B
npouecce NpuoOpeTeHusl 3HaHUM U yMEHUU MO (PU3MKE C MCIONIb30BAaHUEM PA3INYHBIX UCTOUYHUKOB
UH(POPMALIUU ¥ COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

— BOCHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTHM IIO3HAHUS 3aKOHOB MPHUPOJIbI, HCIIOJIb30BAHUS
JNOCTIDKEHUH  (QU3MKM Ha Onaro pa3BUTHS —YENOBEYECKOM IMBMIM3AIMM; HEOOXOAMMOCTH
COTPYJIHUYECTBA B IPOILIECCE COBMECTHOIO BBIMOJIHEHUS 3a/lady, YBaXXUTEJIbHOTO OTHOLIEHUS K
MHEHHIO OMNIOHEHTAa MPHU OOCYXIEHUHU MPOOJIEM eCTECTBEHHOHAYYHOI'O COJEp)KaHUs; TOTOBHOCTH K
MOpPaIbHO-ITHUECKON OLIEHKE HCIIOJIb30BAHUS HAy4YHBIX JAOCTHKEHHI, YyBCTBa OTBETCTBEHHOCTHU 32
3alUTy OKPYXKaIOIIeH Cpenbl;

— HCIIOJIb30BAaHHE NPUOOPETEHHBIX 3HAHUW M YMEHHM JUIs pelleHus NpPaKTUYECKUX 3aj]ad
MOBCEHEBHOM KM3HM, oOecrieyeHHss O€30macHOCTH COOCTBEHHOH JKM3HM, pPalMOHAIBHOTO
IIPUPOIONIONIB30BAaHUSl M OXpaHbl OKpY)Kalolled cpeibl, U BO3MOXKHOCTh NMPUMEHEHMs] 3HAHUU NpuU
pEeLIeHUH 33J1a4, BOSHUKAIOLINX B MOCJIEAYIOIIEH TPpOopecCHOHaIbHOM e TeTbHOCTH.



2. IIEPEYEHb IIVIAHUPYEMBIX PE3VJIBTATOB OBYYEHUSA 110 AUCHUIIVIMHE,
COOTHECEHHBIX C INJIAHUPYEMBIMHA PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

CopepxaHue TUCHUILUIMHBI OPHEHTUPOBAHO HA TMOATOTOBKY OOYYAIOIIUXCS K OCBOCHHUIO
npoecCHOHANBHBIX MOAYJEH MporpaMMmbl MoArotoBku crneuuanucroB CIIO mo crneumanmbHOCTH
21.02.17 TIlom3emHass pa3paOOoTKa MECTOPOXKACHUN IIOJIE3HBIX HCKOMAEMBIX H  OBJAJICHUIO
npodecCuOHaNbHBIMU KOMITETECHIUSIMHU.

OcBoenue coaepkanus ydeoHou muctmminabl O1.10. «dusukay obecnieunBacT JOCTHIKEHUE
CTYJICHTaMH CIEAYIONINX Pe3y/JIbTATOB:

v AuuHOCMHbIX:

- YyBCTBO TOPJOCTU U YBAKEHUS K HCTOPUU M JIOCTHXKEHHUSM OTEUECTBEHHOW (hH3HUECKOi
HayKH; (U3MYECKH TPaMOTHOE IOBeleHHWE B NPO(ECCHOHATBHOW MESITeNbHOCTH M OBITYy HpuU
oOpailieHuu ¢ mpubdopamMu U YCTPOUCTBAMH;

- TOTOBHOCTh K TPOJOJDKEHHIO 00Opa30BaHUSI M IOBBIMICHUS KBaTU(UKANUUA B U30paHHOMN
poecCHOHANBHOM JEATENIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM (PU3MUYECKUX KOMIIETEHIUH B
3TOM;

- YMEHHE HCIIOIb30BaTh JOCTHIKCHHSI COBPEMCHHON (u3uveckoll Haykun M (DU3MYECKHX
TEXHOJIOTHI IS TIOBBIIIEHUS COOCTBEHHOTO WHTEIJICKTYyaJbHOTO pPAa3BUTUS B BbIOpaHHOU
npoeCCHOHAIBHON e TEIHHOCTH;

- YMEHHE CaMOCTOSTEIBHO JIOOBIBATH HOBBIC JJIsi ce0si (PU3MUECKHUE 3HAHUS, UCIONB3YS IS
3TOr0 JOCTYMHbIE HICTOYHUKU MH(GOPMAIUY;

- YMEHHUE BBICTPanBaTh KOHCTPYKTHUBHbBIC B3aMMOOTHOIICHHS B KOMaH/I€ 110 PEIICHUI0 OOIINUX
3ajady;

- YMEHHUE YIpaBJIATH CBOCH MO3HABATEILHON JEATENBHOCTHIO, IMPOBOIUTH CAMOOIEHKY
YPOBHSI COOCTBEHHOTO HHTEJUICKTYAJIbHOTO Pa3BUTHS;

v’ memanpeomemmuuix:

- WICTIOJIh30BAHUE PA3IIUIHBIX BUJIOB TIO3HABATEILHOM JICATEIIHHOCTH JIJISl PEICHUS (PU3NICCKUX
3aJa4, TPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUA (HAOMIOJACHMS, OMHUCAHUS, W3IMEPEHUs,
HKCIIEPUMEHTA) ISl U3YUYCHUSI PA3JIMYHBIX CTOPOH OKPY>KAIOIIEH JEeHCTBUTEIBHOCTH;

- WUCIOJIb30BAaHWE OCHOBHBIX  HWHTEJUICKTYaJdbHBIX  OIEpalldidi: TOCTAHOBKH  3ajayH,
dbopMynupOBaHUS TUTIOTE3, aHAIW3a U CUHTE3a, CPAaBHEHUsI, 0000IIEHHS, CHCTEMATH3aI[UH, BHISIBICHUS
MPUYHHHO-CICACTBEHHBIX CBS3€H, IMOMCKA aHaJIoroB, (OPMYJIMPOBAHUS BBIBOJOB ISl HM3YyUCHHS
pa3IMYHBIX CTOPOH (PU3MYECKUX OOBEKTOB, SIBIEHUN M TMPOILECCOB, C KOTOPHIMH BO3HHKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO eCcCHOHATBHOM cepe;

- YMEHHE r€HEepUpPOBaTh UJICH U ONPEACIATh CPEACTBA, HEOOXOAUMBIE /ISl KX PealI3alliu;

- YMEHHE HCIIOJIbh30BaTh Pa3IUYHbIC UCTOUYHUKH JUIS MOJy4deHUs (U3N4ecKorl nH(opManuu,
OIICHUBATD €€ JJOCTOBEPHOCTH;

- YMEHHE aHAIU3UPOBATh U MPEJICTABIATh UHPOPMAIIUIO B PA3TUYHBIX BUAAX;

- yYMEHHE TYOJWYHO TPEACTABIATh PE3YJIbTaThl COOCTBEHHOTO WCCIIEIOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO ¥ TAPMOHUYHO COYETasi coAepxkanue u (hopMbI MpeACcTaBiIsieMoil nHpopMauu;

v’ npeomemmnoix:

- c¢(opMUPOBAHHOCTH TMPEJCTABICHUNA O POJIM U MecTe (U3UKH B COBPEMEHHOW HAay4YHOU
KapTUHE MHUpa; MOHMMaHWE (PU3NYECKOW CYIIHOCTH HaONIOJaeMbIX BO BceneHHON sBIEHUN, poiu
bu3ukn B (popMUpOBaHWUU Kpyro3opa W (YHKIIMOHAIBHOW TPAaMOTHOCTH YEJOBEKa IJisi pPEelIeHUs
MPaKTUYECKUX 3a/1a4;

- BJIaJIEHUE OCHOBOIIOJIATAIOIIUMH (GU3NYECKUMU MOHSATUSIMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPHSIMH; YBEPEHHOE UCTIOIb30BaHUE (PU3NIECKON TEPMUHOIOTHH U CUMBOIIUKH;

- BJaJICHUE OCHOBHBIMH METOJaMU HAy4yHOTO TIO3HAHWS, WCIOJb3yeMbIMH B (HU3HKE:
HaOJIOZICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCITIEPUMEHTOM;

- yMeHuss oOpaOaThIBaTh pe3yabTaTbl H3MEPEHUN, OOHAPYKMBATh 3aBHUCUMOCTb MEXKIY
(bU3NYECKUMU BETMUYNHAME, OOBSICHATD MOJIYYEHHBIE PE3yIbTaThl U JI€TaTh BHIBOBL;

- chopMUPOBAHHOCTHh YMEHUS periath (pu3ndecKue 3a1aum;



- c(OPMHPOBAHHOCTh YMEHHs NPUMEHSTH IOJyYCHHBIC 3HAHUS A OOBSICHEHHS YCIOBUH
npoTeKaHus (U3NYECKUX SBICHHA B Tpupojae, npodeccHoHANbHOM cdepe U UId NPUHATHS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU,

- ¢(OpPMHPOBAHHOCTH COOCTBEHHOH IMO3UIIMH 110 OTHOLICHUIO K (przndeckoil nHGopmanny,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

3. CTPYKTYPA Y COJAEPKAHUE YUYEBHOM TUCIIUILINHBI

3.1. O0beM yueOHO IMCUMIIMHBI M BUAbI Y4eOHOI padoThl

Bua yuebnol paboThl O06bem JacoB

MakcumanbHas yueOHast Harpy3ka (BCEero) 232
OO0si3aTenibHas ayIuTOpHAs yueOHasi Harpy3Ka (BCero) 148
B TOM YHCJIE:

TEOPETHYECKOE 00yUeHHE 114

1ab0paTOPHEIEC 3aHATHUS 34
CamocrostenbHas pabora oOydaromierocs (Bcero) 84
B TOM YHCIIC:
Pedepatst
Jomannsis paboTa
Umozcosas ammecmayus 6 popme dK3amena
Ilepuoo oceoenus npoepammol.: 1 kype, 1 u 2 cemecmpol

3.2. TemaTnuyeckuii IUIaH U coep:KaHue Y4eOHOM TMCIUIITTHHBI

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI
BBenenune

®uszuka — (yHIaMeHTalbHas HayKa O IPUPOJIE.

EctecTBeHHOHay4yHBII METOJ IIO3HAHUS, €r0 BO3MOXHOCTM U TpaHMULBl IPUMEHUMOCTH.
OKCHEpUMEHT U TEOpHsl B Ipoliecce MO3HaHMs MpHUpoAbl. MoaenupoBaHue (U3NYECKUX SBICHUN U
mporeccoB. Pollb 3KCIIEpUMEHTa U TEOPUU B IPOLECCE MO3HAHMS NMpUpoasl. Dusnyeckas BeIUYUHA.
[TorpemHocTn M3MepeHuid puanyecknx BenuuuH. PuU3NuecKkue 3aKOHbI. | paHUIBI TPUMEHUMOCTH
¢u3nueckux 3akoHOB. IloHsATHE O (u3nueckol kapTuHe Mupa. 3HaAUeHHE (PU3MKU NPU OCBOCHHUH
cnernuanbHoctei CIIO.

Jlabopamopnas paboma
Omnpenenenue MIOTHOCTH TBEPIOTO Tea
1. Mexanuka

Kunematuka. Mexanudeckoe npmwkenue. I[lepememienue. Ilyte. Cxopocts. PaBHOMepHOE
NpsMOJIMHEHOe BHXeHHE. YcKopeHue. PaBHonepeMeHHoe npsiMoinHelHoe aBmxeHue. CBoOo HOE
najgeHue. PaBHOMEpHOE IBM)KEHHE 110 OKPYKHOCTH.

3akonbl MexaHuku Hprotona. Ilepsbiii 3akoH Herorona. Cuia. Macca. Mmnynec. Bropoit
3akoH HploroHa. OCHOBHOM 3aKkOH Kjaccuueckod auHaMuku. Tpertuit 3akoH HpioroHa. 3akoH
BCEMHMPHOIO TATOTeHHUs. I'paButanmonHoe noje. Cuna tskectu. Bec. CrocoObl M3MepeHHsT Macchl
ten. Cuia TpeHusl, CUila yIIpyrocTH.

3aKkOHBl COXpPAaHEHUS B MEXAHMKE. 3aKOH COXPAaHEHMs UMIyJbca. PeakTHBHOE IBUKEHUE.
PabGora cunpl. PaGora mnoreHuumanbHbIX cuil. MomHocTh. OHeprus. Kunernueckas sHeprus.
[ToreHunanbHass 2Heprusa. 3aKOH COXpaHEHMs MeXaHW4eckoW »HHepruu. [IpumeHeHHEe 3aKOHOB
COXpAHEHHS.

Mexannueckue Konebanus. KonebOatenpHoe JBmkeHue. [‘apMoHmyeckue KosieOaHUS.
CBoOonHble MexaHuueckue KoseOaHusi. [IpeBpaimieHue sHepruu mpHu KojeOaTelabHOM JABUKECHHUU.
CBo0oHbIE 3aTyXalollue MeXaHnueckue Konebanus. BeIHy X IeHHbIe MEXaHUYeCKHUe KOJIeOaHusl.

VYrpyrue Bonssl. [lonepednsie U IpO0JIbHBIE BOIHBL. XapaKTEPUCTUKH BOJIHBI.

Wntepdepentus BoaH. [Tonatue o audpakiuu BONH. 3BYKOBBIE BOJHBI. YIBTPa3BYK U €ro
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MIpUMEHEHUE.
Jlemoncmpayuu
3aBUCHMOCTh TPAEKTOPUU OT BHIOOPA CUCTEMBI OTCUETa. BUIBI MEXaHUYECKOTO IBHIKEHUSI.
3aBUCUMOCTB YCKOPEHHMS TeJla OT €r0 MacChl U CUJIbI, IEHCTBYIOIIEH Ha Teno. ClIoKEeHUe CUIL.
PaBeHCTBO M IPOTUBOIOIOKHOCTH HAIIPABJICHUS CHJI JIEHCTBUS U IPOTUBOICUCTBUSL.
3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiuii.
Cunel TpeHusL.
HesecomocTs.
PeakTuBHOE IBMXKEHUE.
[Tepexox moTEHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.
CBoOoIHBIE 1 BBIHYK/ICHHbIE MEXaHNUecKHe KojeOanus. PeoHaHc.
OO6pa3oBaHue 1 pacrpoCTpaHEHHE YIPYTUX BOJH. YacToTa KonebaHuii ¥ BRICOTA TOHA 3BYKA.
Jlabopamopuwvie pabomol
Omnpenenenne kKo HUIIMEHTA TPEHUS CKOJIbKEHUS
W3ydeHne 3aBUCUMOCTH MEepHo/ia KoJieOaHU HUTSHOTO (UJIU MPY>KUHHOTO) MasiTHUKA OT JUIMHBI HUTH
(uy1 Maccel Tpy3a).

2. OCHOBBI MOJIERYJISIPHOM (PU3UKH U TEPMOIUHAMUKH

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON Teopuu. WneanbpHbiii ra3. OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pa3mepsl 1 Macca MOJIEKYJl B aTOMOB. bpOyHOBCKOE JIBH>KEHHE.
Huddysusa. Cunbl u SHEprus MEKMOJEKYIIpHOro B3auMmojeiicTBus. CTpoeHne ra3000pa3HbIX,
JKUJKUX U TBepAbIX Teld. CKOPOCTU JBUKEHUS MOJIEKYJ U MX u3MepeHnue. MeanbHslil ras. JlaBnenue
raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON Teopuu ra3oB. Temmeparypa u ee
u3Mmepenue. TepmonuHamuueckas IKaia TeMmieparyp. [a3oBeie 3akOHBL. AOCOIIOTHBIN HYJIb
TeMIiepaTypbl. TepMoIUHAMHUYECKas IIKaJIa TeMIIepaTyphbl. Y paBHEHHUE COCTOSHUS MICAIBHOTO Tasa.
MounsipHast ra30Bast IOCTOSIHHASA.

OcHoBbl TepMoguHaMuKU. (OCHOBHBIE TOHATUS U oOmpeneiacHus. BHyTpeHHsAs 5>Heprus
CUCTeMbl. BHyTpeHHss 3Heprus ujeanbHoro raza. Pabora u temiora kak ¢GopMbl repeiadyll SHEPTuu.
TennoeMkocTh. YenbHas TEIUIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. [lepBoe Havaio
TepMoauHamMuKu. AnuabatHeiii nponecc. [Ipunmun neiictBust TermoBoit Mamwuubl. KIIJI Temmosoro
nsuratens. Bropoe nHayano tepmoanHaMuku. XOJOAWIbHBIE MAallIUHGL. TersioBsie apurarenu. OxpaHa
MPUPOJIBI.

CgoiictBa mapoB. Hcmapenue u KoHAeHcalusi. HacwlllleHHBIW TIap U €ro CBOWCTBA.
AOcomoTHasT M OTHOCUTENbHAs BIAXHOCTh Bo3Ayxa. Touka pocel. Kumenue. 3aBUCUMOCTB
TEeMIIepaTyphbl KUTIEHHS OT JaBjeHus. [leperpeTsiii map u ero ucroib30BaHUE B TEXHUKE.

CaoiicTBa xuaAKOCTe. XapaKTEpUCTHKA KUIKOIO COCTOSIHUS BelecTBa. [IoBepXHOCTHBIN coi
JKUJKOCTU. DHEPrus MOBEPXHOCTHOTO CJIOs. SIBJICHHS HA TPAaHHIE KUIAKOCTH C TBEPABIM TEIOM.
Kanunnsipusie sBieHus.

CaoiicTBa TBEPIBIX TeJl. XapaKTEpUCTHUKA TBEPJIOTO COCTOSIHUSI BELIECTBA. YTIPYrue CBOWMCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEPAbIX Tell. TemiaoBoe pacuIMpeHUe TBEPIbIX
TeJ ¥ KUJIKocTel. [1naBnenne u Kpucramim3anus.

Llemoncmpayuu

JBmwxenue 6poyHoBckux yactuil. Juddy3usi.

V3MeHeHre AaBlieHus Ta3a ¢ U3MEHEHHEM TeMIIepaTyphl P MOCTOSHHOM o0beme. M3oTepMuyeckuit
1 M300apHBIN MPOIIECCHI.

V3MmeHeHre BHYTpEHHEH SHEPTUU TEN IPH COBEPIICHUU paOOTHI.

Mopgenu TeIIOBLIX NBUTaTEIEH.

Kunenue Boabl Ipy MOHUKEHHOM JaBICHUU.

IIcuxpomeTp u TUTPOMETP.

SIBieHMs MOBEPXHOCTHOTO HATSDKEHUS U cMaunBaHus. Kpuctamibel, aMopQHbIe BEIIeCTBa,
KUIKOKPUCTATUTMUECKHE Tea.

Jlabopamoprwvie pabomoi

N3mepenne BIaKHOCTH BO3yXa.

N3mepeHrie moBEpXHOCTHOTO HATSHKEHUS )KUIKOCTH.

N3yuenune ra3oBbIX 3aKOHOB



3. DJeKTpoAMHAMUKA

DJIEKTPUYECKOE TOJe. DJIEKTPUYECKHE 3apsibl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kynona.
Onekrpuueckoe noisie. HanpspkeHHOCTb 3neKkTpuueckoro mnosid. [IpuHIuMn cyneprno3uuuy IoJeH.
Pabora cun snexrpoctaruueckoro noss. Ilorennuan. Paznocts moreHnuanoB. DKBUIIOTEHIIMAIbHBIC
noBepxHOCTU. CBSA3b MEXJY HANPSHKEHHOCTHIO UM PA3HOCTHIO MOTEHIMANIOB AJIEKTPUYECKOTO MOJIS.
Jusnextpuku B anekTpudeckoM noie. [lonspuzanus nusnekTpukos. [IpoBOgHUKH B 31€KTpUYECKOM
none. Konnencaropel. CoeauHeHHE KOHAEHCATOpPOB B  Oarapero. OJHeprus 3apsHKEHHOTO
KOHJIEHCATOpa. DHEPTrusl AIEKTPUIECKOTO MOJIS.

3aKOHBI MOCTOSIHHOTO TOKA. YCJIOBUS, HEOOXOAMMBIE ISl BOSHUKHOBEHUS W MOJACPKAHUS
anekTpudeckoro Toka. Cuia TOka M TUIOTHOCTH Toka. 3akoH Oma s ydactka nenu 0e3 DJIC.
3aBUCUMOCTDh JJIEKTPUYECKOrO COINPOTUBJIEHUS OT MaTepuala, JJIMHBI M IUIOLAAN IONEPEYHOro
CEYEHUs MPOBOJHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTUBIICHUS IPOBOJHUKOB OT TEMIIEPATYPBHI.
DJIEKTPOABMKYILAsA CHJIa UCTOYHUKA TOKa. 3akoH Oma i noyiHou 1enu. CoequHeHne npoBOAHUKOB.
CoevHEHNE HMCTOYHUKOB 3JICKTPUYECKON sHepruu B Oartapero. 3akoH [[xoyns—IJlenna. Pabora u
MOIIIHOCTB 3JIEKTPUYECKOT0 TOKa. TerioBoe AeiicTBUE TOKA.

DNEeKTpUYECKU TOK B MONMyNpoBoaHMKaX. COOCTBEHHAash MPOBOAMMOCTH IOJIYIIPOBOJIHUKOB.
[ToynpoBOIHUKOBBIE TPUOOPBHI.

MaruuTtHOE moJe. BEKTOp HMHAYKIIMM MAarHuTHOro mnojs. JleicTBHE MarHUTHOTO MOJIS Ha
NPSIMOJIMHEMHBIA MPOBOJAHUK C TOKOM. 3akOH Ammepa. BzaumoneiictBue TOKOB. MarHUTHbBIN MOTOK.
Pabora no nepemenieHno MpoOBOAHUKA C TOKOM B MAarHUTHOM IoJie. JIeficTBME MarHMTHOTO MOJS Ha
nBwxymuiics 3apsan. Cuna Jlopenua. OmnpeneneHue yAeNbHOrO 3apsia. Y CKOPUTENH 3apsKEHHBIX
YaCTHIL.

DOneKTpoMarHuTHasT WMHAYKOUSA. OJIEKTPOMarHuTHas HMHAYKUMS. BuxpeBoe sJeKTpuyeckoe
nosie. CamouHayKIua. MHAYKTUBHOCTh. DHEPTUs MAarHUTHOTO TMOJIs. DJIEKTPOMArHUTHBIE KOJICOaHHUS.
CBoOonHBIE ANeKTpoMarHuTHeIe KoneOaHus. [IpeBpaiieHue sHeprud B KoyieOaTebHOM KOHTYpE.
3aryxamolue 53JeKTPOMarHUTHbIE KojeOaHus. ['eHeparop He3aTyXawluX 3JIEKTPOMAarHUTHBIX
Kosiebanuil. BeiHyX/IeHHbIe deKTpuueckue kojebanus. [lepemennslii Tok. ['eHepaTop mepeMeHHOro
TOKa. EMKOCTHOE U HHIYKTUBHOE CONPOTHUBIICHUS IEPEMEHHOT0 TOKa. 3aKkoH OMa JU1sl 3J1eKTPUIECKON
enu T[epeMeHHOro Toka. Pabora W MOIIHOCTH TIEPEeMEHHOro Toka. ['eHepaTopsl TOKa.
Tpancpopmaroper. Toku BbicOkOH wactoTel. [lomyueHwe, mepemaya ¥ pacrpenesieHue
AIIEKTPOIHEPTUH.

DONeKTpOMarHUTHBIE BOJIHBI. DJEKTPOMArHUTHOE TI0JIE KakK OCOOBIM BHUJ MaTepUH.
DOneKkTpoMarHuTHbie BONHBI. Bubpatop ['epma. OTKpbITBIH KoneOaTenbHbI KOHTYp. M300pereHue
paauo A. C. IlonossiM. [lonsatue o paauocsssu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH.
Llemoncmpayuu
BzaumopeiictBue 3apskeHHBIX Tel. [[pOBOHUKY B 3JIEKTPUYECKOM moJie. [{usneKkTpuku B
aneKTpudeckoM rnosie. KonaeHncaropsl.

TermoBoe neCTBUE ANEKTPUUECKOTO TOKA.

CobcTBeHHAs U TPUMECHAsI TPOBOAUMOCTH TOTYITPOBOIHHKOB.

ITomynmpOBOTHUKOBBIN THOA.

Tpansucrop.

OmneIT OpcTena.

B3auMopeiicTBue MPOBOJIHUKOB € TOKaMH. OTKIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.
DneKTpoABUTaTENb. DIEKTPOU3MEPUTEIbHBIE TPUOOPHI. DIEKTPOMAarHUTHASI UHIYKIHS. OTbITHI
®dapanes.

3aBucuMocTs JJC caMOMHAYKIIMM OT CKOPOCTH U3MEHEHUS CUJIbI TOKA U MHIYKTUBHOCTH
MPOBOJIHUKA.

PaGota snektporeneparopa. Tpanchopmartop.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcnuorpaMma rnepeMeHHoro Toka.

Konzaencarop B 1ienu nNepeMeHHOro ToKa.

Karymika vHIyKTHBHOCTH B LIETIH MIEPEMEHHOTO TOKA.

Pe3oHaHc B nocae10BaTENbHOM LIETIH IEPEMEHHOTO TOKA.

W3nyuenue v npuem 3JeKTPOMarHUTHBIX BOJIH. PaanocBsss.



Jlabopamoprwvie pabomoi
OnpeneneHne eMKOCTH IUIOCKOTO KOHJEHCATOpa
N3yuenne 3akoHa OMma 17151 yyacTKa LelH, I0CIEA0BaTEIbHOIO U NapauIeIbHOTO COEIUHEHNUS
IIPOBOJHUKOB.
Onpenenenue yieiabHOro CONPOTUBIIEHNS IPOBOAHNUKA
W3y4eHne ABIEHUS 2JEKTPOMAarHUTHON MHIYKLUH.
HccnenoBanue 3aBUCMMOCTY MOIIIHOCTH JIaMITbl HAKAJIMBAHUSI OT HAMPSKEHUS
Onpenenenue TeMnepaTypbl HUTH JIaMIIbl HAKAJIUBAHHUS.
Onpenenenrie 3/]C 1 BHyTpEHHETO COPOTUBIICHUS] ICTOYHUKA HAIIPSYKECHHUSI.
Onpenenenyre HHAYKTUBHOCTH KaTyLIKH.
WMHayKTUBHBIE M EMKOCTHOE U ITOJIHOE COIPOTUBIICHHUS B LIENU IIEPEMEHHOTO TOKA.
MOoIIHOCTh B IENH EPEMEHHOIO TOKA.

4. OnTuka

IIpupona cera. CKOpOCTh pacHpOCTPAaHEHUs CBETA. 3aKOHBl OTPAKEHUSI U IPEJIOMIICHHUS
csera. [lonHoe oTpaxkenue. JIunussl. ['1a3 kak ontuyeckas cucrema. Onrudyeckue NpudOpsbI.

BonraoBeie cBoiictBa cBera. MuTepdepenmus cBera. KorepeHTHOCTH CBETOBBIX JTYYCH.
Wntepdepennus B ToHkux miueHkax. Konbsia Hetorona. Vcnosnp3oBanue uHTEpQEepeHIIMU B HayKe U
texnuke. udpaxnus ceera. udpaknuonnas pemerka. [lonstue o ronorpaduu. Jucnepcus cBera.
Bunpl cnektpoB. CriekTpsl nucnyckanusi. COeKTpbl MOTJIOUIeHUs. Y IbTpaduoaeToBoe U HH(ppakpacHoe
u3iydeHus. PentrenoBckue nyuyu. X npupona u cBOMCTBA.

Jlemoncmpayuu
3aKOoHBI OTpaKEHHSI U TpesiomiieHus cBeTa. [lomHoe BHYTpeHHee oTpakeHue. OnTHYeCKue MprOOopHI.
Nntepdepennus ceta. Audpakuus csera. [lonspusanus cera.
[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.
[Tony4yeHue criekTpa ¢ HOMOLIbIO AU(PAKIIMOHHOMN PEILIETKH.
CrnexTpockor.
Jlabopamopuwvie pabomol
Onpenenenne k03 punnenTa nperoMICHUs CTEKIa
W3mepeHue JUIMHBI CBETOBOM BOJIHBI ¢ HOMOILBIO AU(PPAKIIMOHHON PEIIeTKH
5. D1eMeHTbI KBAHTOBOM (PU3UKHU

KBanrtoBas ontuka. KBanroBast rumore3a Ilnanka. ®otonsl. BHemnuil gortoanekrpuueckuit
s dext. Buyrpennuit pororddext. Tumnsr pororiemMeHTOB.

®usuka aroma. PazButue B3IVISIIOB HA CTPOEHHUE BellecTBa. SnepHas Moaenb aroma. OnbIThI
3. Pezepdopna. Monens atoma Bosopoaa mo H. bopy. KBantoBsie renepatopsi.

®dusuka aTOMHOro siapa. EcrecTBeHHas paJnOaKkTUBHOCTb. 3aKOH PaJMOaKTUBHOIO pacnaja.
CnocoObl HaOMIOAECHUS W PETUCTpallUU 3apsKeHHbIX vacTull. CTpoeHue aToMHOro sapa. Jledexr
MacChbl, JHEprus CBSI3M M YCTOMYMBOCTH AaTOMHBIX saep. SnepHele peakumu. MckyccTBeHHas
paavoakTUBHOCTh. Jlenenue tsxkenbix sanep. llemnas saepHas peakuus. Ympapisemasl LeNHas
peakuusa. SnepHsiii  peaktop. IlomydyeHne paguMoOaKTHBHBIX H30TONOB M HMX IPUMEHEHHE.
buonoruueckoe neficTBUE paJuOAKTUBHBIX U3ITYYEHUH. DJIEMEHTapHbIE YaCTULIBI.

Llemoncmpayuu

dotorpdexr.

JluHeltuaTble CIEKTPBI PA3IMYHbIX BellecTB. M3mydyeHue 1azepa (KBaHTOBOTO reHeparopa). CueTuuk
MOHU3HUPYIOLIUX U3ITyYEHUN.

JlaGopatopHbie paboThI

Nzyuenune 3axkoHoB PoTtordhdexra

HccnenoBanne TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM I10J1€

['pagyupoBKa CIIEKTPOCKOIIA U OTIpeAeNICHUE ITTMHBI BOJHBI CIIEKTPAIbHBIX JTUHHM.



TEMATHYECKOE IINTAHUPOBAHHUE

Bun yueGHOM paboThI KoanuectBo yacos
Teopernueckoe | Jlaboparopubie
o0OyueHue paboThI

Aynuropusle 3aHsaTHs. CoaepkaHue 00ydeHusl.
Brenenue 2 2
1. MexaHnuka 24 2
2.MonekynsipHas pusuka. TepmMoauHaMuKa 22 4
3. DIeKTpoIMHAMUKA 46 16
4. Onrtuka 8 4
5. DneMeHThI KBAaHTOBOW (hPM3UKH 12 6
Htoro 114 34

BHeaynuTopHas camocTosiTenbHas paborta

[TonroroBka q0KI1a 0B, pedepaToB, MPE3eHTAUH,
MHIMBUAYAJIBHOTO IIPOEKTA C UCIIOJIb30BAaHUEM 84
MH(OPMALIMOHHBIX TEXHOJIOTHI

HpOM@DnymoltHa}l ammecmauyusl 6 ¢0p]l/l€ IK3AMEHA

Bceero | 232

4. ®OHJI OLEHOYHBLIX CPEJACTB /s TPOBEJAEHMSI TNPOMEXYTOYHOI
ATTECTALIMM OBYYAIOLIUXCS MO TUCLHUIIIUHE

4.1. Oomme cBeaeHNs

1. | IuxsioBast KOMUCCHS EcTecTBeHHOHAYYHBIX JUCLUILINH
2. | CnenuanbHOCTH 21.02.17 IlonzeMHas pa3paboTKa MECTOPOXKIEHUHN MOJIE3HBIX
HCKOIIaeMbIX
ouHas (hoopMa oOyueHUs
3. | JducrumimHa 0O/1.10. ®uszuka
4. | ®opMoll aTTeCcTallUU MO | FK3aMEH
yueOHOM TUCIUIIINHE

4.2, XapaKTepMCTmca OCHOBHbBIX BUAOB J1€ATCJIBbHOCTH Oﬁy‘lalOIll]/IXCﬂ

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIIBHOCTHU o6yqa}0m1/1xc;1

Copnepxanue 00y4yeHus - 9
AeP v (Ha ypoBHE y4eOHBIX JEHCTBUIA)

Bsenenne YMeHHUs: HOCTaHOBKH 1ieJieil e TeTbHOCTH, TUTaHUPOBaHHsI COOCTBEHHOI
JIEATEIbHOCTH I JOCTHKEHHUSI IOCTABIICHHBIX L€, IPEIBUACHUS
BO3MOYKHBIX P€3YyJIbTaTOB 3TUX AEHCTBUN, OPraHU3ALMU CAMOKOHTPOJIS
Y OLIEHKH IOJIYYE€HHBIX pe3ybTaToB. Pa3BUTHE CIOCOOHOCTH SICHO U
TOYHO U3JaraTb CBOM MBICJIH, JJOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY
3peHusi, BOCIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECEHUKOB,
IIPU3HAaBas IIPABO JPYroro 4ejoBeKa Ha MHOE MHEHHUE.

[TpousBenenre u3MepeHust PU3NUECKUX BETUUMH U OLEHKA IPaHUIIbI
MIOTPELIHOCTEN U3MEPEHUM.

IIpencraBnenue rpaHUIbl NOTPEMIHOCTEN U3MEPEHHI ITPU TOCTPOEHUHN
rpauKoB.

YMeHue BpICKa3bIBaTh TUNOTE3bI AJIs1 00BSCHEHHS HAOII01aeMbIX
SABJICHUM.

YMeHue npeiaratb MOJENIH SIBICHUM.

VYka3zaHue rpaHul] IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.

N350xkeHne OCHOBHBIX MOJIOKEHUI COBPEMEHHOW Hay4YHOU KapTHHBI
MUpa.




[TpuBeneHre MPUMEPOB BIUSHUS OTKPHITUN B (PH3UKE HA IPOTPECC B
TEXHHKE U TEXHOJIOTHHU MPOU3BOJICTBA. Mcnonp3oBanne MHTEpHETA IS
MOKCKa NH(POPMAIUH.

1. MEXAHHKA

Kunemamuxa

[IpencraBieHne MEXaHUYECKOTO  JBHXKEHUS TeEllAa  yPaBHEHUSMU
3aBUCUMOCTH KOOpPJMHAT W MPOEKUHUEH CKOPOCTH OT BpPEMEHH.
[IpencraBieHne  MEXaHUYECKOTO  ABWXKCHHS — Tena  rpaduxamu
3aBUCUMOCTH KOOpPJIMHAT W MPOEKUHUEH CKOPOCTH OT BPEMEHHU.
OrnpezenieHne KOOPAUHAT MPOUIEHHOTO IYTH, CKOPOCTH M YCKOpPEHUS
Tena Mo rpapukaM 3aBUCUMOCTU KOOPAMHAT U MPOEKIUN CKOPOCTH OT
BpeMeHu. OrmpeneneHue KOOPAUHAT MPONIEHHOTO MYTH, CKOPOCTH U
YCKOPEHHS Teja M0 YPaBHEHUSM 3aBUCHUMOCTH KOOPAMHAT M NPOEKUNN
CKOpPOCTH OT BPEMEHHU.

IIpoBenenue CPaBHUTEIBHOIO aHanu3a PaBHOMEPHOTO u
PaBHONEPEMEHHOTO JIBUKEHHUIM.

Vka3zaHue UCHONb30BaHUA IOCTYNATEIBHOIO W BpallaTeIbHOTO
JIBIDKEHHUU B TEXHUKE.

[Tpuobperenue ombiTa pabOThl B TPYIIE C BHIMOIHEHHEM Pa3IUYHBIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOW CHUCTEMBbl ACHCTBHM U KOHCTPYKLUHU IS
AKCIEPUMEHTAIBHOTO ONPEACICHUS KHHEMATUYECKUX BEJIUYHUH.
[IpencraBnenne nHdopMaluy 0 BUIAX IBUKEHUS B BUIE TaOIUIIbI

3akonul COXpPAHEHUS 6
MeXaHuKke

[IpumeHeHHe 3aKOHAa COXpPAaHEHUS MMIIYJIbCca JJI  BBIUYMCIICHUS
U3MEHEHUN CKOpOCTEeM Tel Npu HMX B3auMOAEHCTBUAX. M3mepeHue
paboThl CUJI U U3MEHEHME KMHETHYECKOH 3Hepruu Tena. Berumcinenue
paboThI CUJT ¥ UBMEHEHUSI KUHETUYECKOW SHEPTUH Tea.

Bbruncnenue noTeHUMAIbHOM SHEPrUM TEd B IPABUTALMOHHOM IIOJIE.
OnpeneneHre MOTEHUUANBHOW DYHEPTUM YIPYro AeGOpMUPOBAHHOTO
TeJa MO W3BECTHOW JedopMaluu U IKECTKOCTH Tena. llpumenenue
3aKOHA COXPAHEHMSI MEXaHUYECKOM SHEPruu MpHU pacueTax pe3ysibTaToB
B3aMMOJICHCTBUI Te rpaBUTALIMOHHBIMU CUJIAMU U CHJIAaMHU YIIPYTOCTH.

Vka3aHue TIpaHULl NPUMEHHUMOCTH 3aKOHOB MEXAHMKH. YKa3zaHue
y4€OHBIX AMCLHUIUINH, MPU U3YYEHUH KOTOPBIX HCIOJIB3YIOTCS 3aKOHBI
COXPaHEHHSI.

Mexanuueckue xonebanus

HccnenoBanue 3aBUCHUMOCTH IE€pHOJa KOJEOAHWH MaTeMaTH4yecKoro
MasTHMKa OT €ro JJIUHBl, Macchl W AaMIUIMTYIbl KOJIeOaHUH.
HccnenoBanue 3aBUCUMOCTH Nepuoja KoyiebaHuil rpy3a Ha MpYy>KUHE OT
ero Macchl U >KECTKOCTU NPYXHUHBI. Bbluuciienue nepuoaa xojeOaHuit
MAaTCMAaTUYCCKOro MasiTHUKa I10 HM3BCCTHOMY 3HAYCHUIO €ro IJIMHBI.
Beruucnenune nepuona konebaHWi rpy3a Ha NPYXKHUHE MO HM3BECTHBIM
SHAYCHUAM €TI0 MACChl M KCCTKOCTHU IIPYKHHBI. Bblpa6OTKa HaBBIKOB
BOCIIPUHMMATh, AaHAIM3UPOBATh, IepepadbaThiBaTh U  NPEIbABIATH
I/IH(l)OpMaHI/IIO B COOTBETCTBHMU C ITIOCTABJICHHBIMU 3a/ladaMU.
[TpuBeneHne mpUMEpPOB ABTOKOJIEOATEIbHBIX MEXAHUYECKHX CHCTEM.
[TpoBenenue knaccudukanuy KoaecoOaHmil.

Ynpyeue sonnvi

W3mepenue AnuHBI 3BYKOBOM BOJIHBI MO pe3ylibTaTaM HaOI0IeHui
UHTEpEPEHIIH 3BYKOBBIX BOJIH.

Habmionenue u oObscHeHUe SBICHUM WMHTep(EepeHINH U AUPpaKIUH
MEXAHUYECKUX BOJIH.

[IpencraBnenne obiacTell MPUMEHEHHUS YIbTPa3ByKa U IEPCHEKTUBBI
ero HCIOJIb30BaHUsI B PA3IUYHBIX O0ONACTAX HAyKH, TEXHHUKH, B
MeAUIIMHE.

W3n0xeHne CyTu SKOJIOTHYECKUX MPoOJIeM, CBSI3aHHBIX C BO3JEHCTBUEM
3BYKOBBIX BOJIH Ha OPTaHHU3M Y€JIOBEKa.




2. OCHOBBI MOJIEKY JISIPHOU ®U3UKW U TEPMOJUHAMUKHA

OcHo8bl MONEKYAAPHOU
KUHEeMmu4eckou meopuu.
Hoeanvnulii 2asz

BbimonHeHne  SKCHEPUMEHTOB,  CIOyXalluX  Ajds1  OOOCHOBaHMS
MoJieKyJsipHO-kuHeTHueckoil Teopun (MKT). Pemenue 3amau c
IIPUMEHEHHEM OCHOBHOTO YPaBHEHHUS MOJIEKYJIAPHO-KUHETUYECKON
TEOpUU T'a30B.

OnpezneneHue napaMeTpoB BeleCTBa B Ia3000pa3HOM COCTOSHUM Ha
OCHOBaHUU ypaBHEHUS COCTOSIHMSI MJI€AIBHOIO Ta3a.

OnpezneneHye mnapaMeTpoB BeELIECTBA B Ta3000pa3HOM COCTOSIHUM U
IPOUCXOAMIUX TporeccoB 1o rpaduxam 3asucumoctu p (T), V (T), p
(V).

OxcnepumenTaibHoe uccieaoBanue 3aBucumoctu p (T), V (T), p (V).
[IpencraBienne B Buae TIpadUKOB M30XOPHOTO, H300apHOTO MU
M30TEPMUYECKOTO MPOLIECCOB.

Brruncnenue cpenHell KMHETHYECKOM HDHEPrUMM TEIUIOBOIO JBUKCHMS
MOJIEKYJl 110 M3BECTHOM TeMIepaType BellecTBa. Bpicka3biBaHUE
TUIOTE3 Ui OObACHEHHs HaOJII0AaeMbIX SBJICHUHA. YKa3aHUE TpaHUIL
IIPUMEHUMOCTH MOJIEIIN «H1€aIbHbIN ra3y u 3akoHoB MKT.

OcHogbl mepmMoOUHaAMUKU

N3mepenne konuuecTBa TEIUIOTHI B IIpolieccax Teruionepenaun. Pacuer
KOJIMYECTBA TEIIOTHI, HEOOXOAUMOIO JJisi OCYLIECTBICHUS 3aJlaHHOTO
npoliecca ¢ rerjonepenayeil. Pacuer u3MeHeHHus: BHYTpEHHEN SHEpPIUu
TeJ, pabOThl U TEPENaHHOrO KOJUYECTBA TEIUIOTHI C HCIOJIh30BAHUEM
MEepPBOro 3aKOHA TEPMOAMHAMUKH. PacueT paboThl, COBEpIICHHON ra3oM,
o rpaduky 3aBucumoctu p (V).

Brruncnenue paboTsl raza, COBEpIICHHON IPU U3MEHEHUU COCTOSHUS 110
3aMkHyTOMY ITuKITy. Berauciienune KI1/] nmpu coBepiieHnu ra3oM paboOThI
B IIpollecCaX HW3MEHEHUsI COCTOSHMS 10 3aMKHYTOMY  IUKIY.
OObsicHeHHE TPUHIIUIOB JIEUCTBHS TEIUIOBBIX MaliuH. JleMoHcTpanus
ponu (QuU3MKK B CO3AAHMM M  COBEPUICHCTBOBAHUU  TEILIOBBIX
JIBUTATEJIEH.

W3noxkeHnue CyTH HKOJIOTMYECKUX IMpoOsieM, 00yCIOBIEHHBIX pabOTOi
TEIJIOBBIX JABUIaTeNIeld M INPEIUIOKEHUE IYTH MX PELICHUs. YKa3aHue
rPaHULl TPUMEHMMOCTHM 3aKOHOB TEPMOJAUHAMUKUA. YMEHHE BECTH
JIAAJIOT, BBICIYIIMBATH MHEHHE ONIIOHEHTA, YYaCTBOBATh B JIUCKYCCHUH,
OTKPBITO BBIpaXKaTh U OTCTaUBATh CBOK TOUKY 3PEHHUS.

VYkazanue y4eOHBIX NUCHMIUIAH, TIPH U3YUYEHUU KOTOPBIX HCIOJB3YIOT
yueOHbIi MaTepuan «OCHOBBI TEPMOIMHAMHUKIY.

Ceoticmea napos,
aHrcuoKocmeti, meepovix mei

H3mepenue enasxcrnocmu 6030yxa.

Pacuem xonuuecmea mennomoel, HeoOXOOUMO20 Ol OCYWeCMEIEHUs
npoyecca nepexooa eewecmsea u3 00HO20 A2Pe2amHO20 COCMOAHUA 8
opyeoe.

OKkcnepumenmanvHoe ucciedosanue menaiogvlx CE0UCME eeuecmad.
IIpusedenue npumepos KAnULIAPHLIX A6NeHUll 8 Ovimy, npupooe,
mexHuxe.

Hccneoosanue mexanuueckux ceolicme meepovix mei. Ilpumenenue
Qusuueckux — noHAMUN U  3AKOHO8 8  YuebHOM  mamepuane
npogeccuonanbHozo xapakxmepa.

Hcnonvzosanue Humepnema ons noucka ungopmayuu o paspabomrax u
NPUMEHEHUSX COBPEMEHHbIX MEEPObIX U AMOPPHbIX MAMEPUANOE

3. OJIEKTPOJIMHAMUKA
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Brruncienue cui B3auMOASUCTBHS TOUCUHBIX QJICKTPUYCCKUX 3apsa10B.
Brrancnenue HAIpsOKCHHOCTU  JDJICKTPUYCCKOro  IoJiA  OAHOIO U
HCCKOJIBKHUX TOYCUYHBIX 3JICKTPUYCCKUX 3apA10B.

Brruncnenune moreHmuana OJICKTPHUYCCKOI'0 IMOJIsi OJHOI'0O M HECKOJIBKUX
TOYCUYHBIX SJICKTPUYCCKUX 3apsaa0B. HSMGpGHI/Ie Pa3HOCTHU MMOTCHIIUAJIOB.
I/I3MepeHHe OHCPIun QJICKTPHUICCKOI'0O I10JIA 3apsAXKECHHOI'O

KOHJIEHCATOpA.
Beruucnenne  sHeprum AIEKTPUIECKOTO moyisi  3apsHKCHHOTO
KOH/JIEHCATOpA.
PazpaboTka jIaHa u BO3MOKHOH CXEMBI NEUCTBUMI

JKCIIEPUMEHTAIIBHOIO ONPEIEICHUS IEKTPOEMKOCTH KOHJEHCATOpa U
JU3IEKTPUUECKON MPOHUIIAEMOCTH BELIECTBA.

[IpoBeneHne  CpaBHUTENBHOIO  aHAIW3a  TPABUTALMOHHOTO U
ANEKTPOCTATUYECKOTO MO

Pazpabotka IUIaHa 51 BO3MOXHOH CXEMBI JNEUCTBUN
SKCIIEPUMEHTAIIBHOIO OMNPENEICHUsI IEKTPOEMKOCTH KOHJEHcATopa U
JIABJIEKTPUYECKON MPOHUILIAEMOCTH BEILIECTBA.

[IpoBeneHne  CpaBHUTENBHOTO  aHaNIM3a  IPABUTALMOHHOTO U
AJIEKTPOCTATHYECKOTO MOJIEN

Tlocmosnnvit mox

W3mepenue MOIIHOCTH 3yeKkTpuueckoro Toka. W3mepenune DJIC wu
BHYTPEHHETO CONPOTHUBIICHUSI MCTOYHHKA TOKA. BEHIMONHEHUE pacyeToB
CHJIBl TOKa M HaNpsHKEHHH Ha YYacTKax OSJICKTPHUYECKHX IIEHeH.
OObsicHEHHE Ha MpPUMEpE JIEKTPUUECKON LIEMU € JIBYMS HCTOUYHUKAMHU
toka (O/IC), B KakoM cllyyae MCTOYHHUK OHJIEKTPUUYECKONW HHEPIrUu
paboTaeT B peKHMe TeHepaTopa, a B KAKOM — B PEKUME IOTpeOnTes.
Onpenenenue  TemmepaTrypbl HUTHM  HakainuBaHusa.  M3mepenue
ANIEKTPUYECKOTO 3apsiia 3JIEKTPOHa

CHsATHEe  BOJBTAMIIEPHOM  XapakTepucTuku auonaa. Ilposenenue
CPaBHUTEIFHOTO aHAJIN3a IOIYIIPOBOAHUKOBBIX IMOJIOB U TPHUOJIOB.
Hcnonp3oBanue MHTepHeTa u1d moucka MH(GOpMaNUU O NMEpCIeKTUBAX
pasBUTHS TOJYNPOBOJHUKOBOH TEXHWUKH. YCTaHOBKA IPHYUHHO-
CJICZICTBEHHBIX CBSI3€H

Macnummnvie saenenus

W3mepenne MHAYKIMM MarHUTHOrO 1nojs. Beluucnenuwe  cui,
JENCTBYIOIUX Ha IMPOBOJHUK C TOKOM B MarHUTHOM IoJie. Beruncnenue
CUJI, JACUCTBYIOIIMX Ha JJIEKTPUYECKUH 3apsj, [BWXKYIIMICS B
MarHMTHOM IIOJI€.

HccnenoBanue sBI€HUN 3JIEKTPOMArHUTHON MHAYKIIMU, CAMOUHYKIIUH.
Bbruucnenne sHepruu MarHuTHOro mnossd. OObsCHEHHME MNpHUHLUNA
neiictBus  snekrpojsurarens. OObsCHEHME MpUHLIMIA  JeHCTBUS
reHeparopa 3JIEeKTPUYECKOr0 TOKa U AIIEKTPOU3MEPUTENIbHBIX TPUOOPOB.
OObsicHEeHHE TpUHLIMIA JEHCTBUS Macc-clieKTporpada, yckopurenei
3apspKeHHBIX yacTUll. OOBsICHEHHWE pPOJM MAarHUTHOTO MoJisi 3eMJH B
JKU3HU PACTEHUH, )KUBOTHBIX, YEJIOBEKA,

[IpuBeneHne MNpUMEPOB MPAKTUYECKOTO TNPUMEHEHUS H3Y4YEHHBIX
SIBJICHH, 3aKOHOB, TPUOOPOB, YCTPOMCTB.

ITpoBeneHNEe CpaBHUTENBHOIO AaHAIN3a CBOWCTB AJIEKTPOCTATUYECKOTO,
MarHUTHOTO W BHXPEBOTO 3JeKTpuyeckux mojiei. OObsicHeHHe Ha
IpUMepe MarHUTHBIX SBJICHUH, MoyeMy (HU3UKY MOKHO paccMaTpUBaTh
KaK METaIUCIUILUINHY

DnekmpomacHummuole
KonebaHus

Ha6J'IIOIICHI/Ie ocouJIOTpaMM TrapMOHHYCCKUX KOJIeOAHMM CHIIBI TOKa B
OCITH.

I/I3MepeHI/Ie QJICKTPOCMKOCTH KOHACHCATOpA. HSMCpCHHC
HHAYKTUBHOCTH KAaTYIIKH.
HccnegoBanue SIBJICHUA QJICKTPHUICCKOI'O PE30HaHCa B
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IIOCJIEI0OBATEILHOM LIETH.

[TpoBenenne  aHamorum  Mexay  (U3MYECKUMHM  BEIMYMHAMU,
XapaKTepU3yIOIUMU MEXaHUUYECKYIO u AJIEKTPOMArHUTHYIO
KoJieOaTebHbIE CUCTEMBI.

Pacyer 3HaueHMil cuiIbBl TOKA M HANpsDKEHMs] HA D3JEMEHTaX IEeNH
IIEPEMEHHOT0 TOKA.

HccnenoBanue mpuHIUNa AeicTBusi TpaHcdopmartopa. MccrnemoBanue
IIPUHLMIA JCHCTBUs IeHepaTopa IEPEeMEHHOro Toka. Mcmnomp3oBaHue
WutepHera ans mnoucka WHGOPMAMM O COBPEMEHHBIX CIIOCO0ax
nepesady MEKTPOIHEPIUH

aﬂeKmPOMGZHuWIHble 6OJIHbl

OcyuecTBieHue paauonepenaud U paauonpuema. MccienoBanue
CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C IOMOIBI0 MOOMIIBHOI'O TeJe(OHa.

Pa3BuTue EHHOCTHOTO OTHOLICHHS K HM3y4aeMbIM Ha YpoKax (pu3uku
00BEKTaM U OCBaMBaeMbIM BHAaM jeATesnbHOCTH. OObsiCHEHHE
IMIPUHIUIINAIBHOTO PA3JIMYUs PUPOJbl YIPYTHX U 3JIEKTPOMArHUTHBIX
BOJIH. M31okeHue CyTH SKOJIOIMYECKMX MpoOJieM, CBA3aHHBIX C
AIIEKTPOMArHUTHBIMH KoJieOaHUAMU ¥ BosHaMH. OOBSCHEHHE POJIU
JIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX MCCIEA0BaHUAX BeeneHHo.

4. OIITUKA

Ilpupooa ceema

IIpruMmeHeHre Ha MPaKTUKE 3aKOHOB OTPAXKEHUS U IPEJIOMIIEHUS CBETA
IIPU PELICHUH 3a/1a4.

Onpenenenue CIIEKTPaJIbHBIX rpaHuLl YyBCTBUTEIBHOCTH
YeJIOBEYECKOro IJ1a3a.

YMeHue CTpouTh U300pakeHUs MPEMETOB, JaBaeMble TuH3aMu. Pacuet
paccTOsIHUS OT JIMH3BI 10 M300pakeHus1 npeamera. Pacyer ontudeckoi
cuibl TUH3BL. M3MepeHne (QOKyCHOro pacCTOsiHHS JTUH3BI. VcmbiTanue
MOJIeJIE MUKPOCKOIIA U TEJIECKONa

Boanoesvie ceoticmea ceema

HaGnronenue siBieHuss WHTEPPEPEHIMU DIIEKTPOMATHUTHBIX BOJIH.
HaGnronenue  sBieHUs  JUQPPAKUUMU  DJIEKTPOMATHUTHBIX  BOJIH.
HabGmronenue  sBJIEHUS  MOJSIPU3ALMM  3JEKTPOMAarHUTHBIX — BOJIH.
M3mepeHnue AIUHBI CBETOBOH BOJHBI IO pe3yJibTaTaM HaOJIIOICHHS
aBieHuss uHTephepeHuuu. Habmonenue sBieHus AUPPAKIUU CBETA.
HaGnroneHue sBieHUs moyspu3allMd W jaucnepcu cBera. [lomck
pa3auuMii U CXOJCTBA MEXAY AU(PPAKIUOHHBIM M JAUCIIEPCHOHHBIM
CHEKTPaMH.

[IpuBeneHne NpUMEpPOB MOSABIEHUS B INPUPOJAE M HCIIOJIB30BAHMS B
TEXHUKE SBIEHUN uHTepdepeHunH, Iudpakuuy, NOASpU3alud U
qucnepcun  ceera.  IlepeuncieHne MeETOAOB TIO3HAHMS, KOTOpPbBIE
VICIIOJIb30BaHbI IIPU U3YYEHUH YKa3aHHBIX SIBJICHUN

5. SJIEMEHTHI KBAHTOBOU ®U3UKU

Keanmosas onmuxa

HaGmronenue ¢orosnextpudyeckoro sddexra. OOBSICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX MPEICTABICHHA.

Pacuer MakcumanbHOW KHMHETHYECKOM SHEPruu 3JIEKTPOHOB IpH
dboToanexkTpuueckoM s dexre.

Onpenenenne paboThl BBIXOJA AJIEKTPOHA MO TIpaduKy 3aBUCUMOCTH
MaKCHUMAaJIbHOW KWHETHYECKOW PHEPTUU (OTODIEKTPOHOB OT YACTOTHI
cBeta. M3mepeHue paboThl BbIXOAAa OdyeKTpoHa. [lepeuuncnenue
npuOOpPOB YCTAaHOBKH, B KOTOPBIX TNPUMEHSETCS OE3MHEPIIMOHHOCTH
dororddexra.

OO0BsicHeHHE KOPMYCKYJISIPHO-BOJHOBOTO Jyajdu3Ma CBOWCTB (DOTOHOB.
OOBsICHEHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (PU3UKU

Duzuxa amoma

HaGnronenne nuHedyaThIX CIEKTPOB. PacdyeT 4acTOThl U JUTMHBI BOJIHBI
HCIIyCKaeMOIro CB€Ta IIpU IMEpEeXOJE€ aroMa BOAOpPOAA M3 OJIHOIO
CTallMOHAPHOTO COCTOSIHUS B APYTOE.
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OOBsicCHEHHE TIPOUCXOXKICHHUS JTMHEWYATOr0 CIEKTpa aToMa BOJIOPOJa H
pasnuunsd JMHEWYaThIX CIIEKTPOB pA3IMYHBIX ra3oB. MccienoBanue
JIMHENYaToro CIeKTpa.

HccnenoBanue  mpuHUuna  paOOThl  JIIOMHUHECLEHTHOH  JIaMIIbl.
HaGnronenue n oObsicHEHHE MpUHIMIIA JeiicTBUs Nazepa. [IpuBenenue
IIPUMEPOB HMCIIOIb30BaHMsI Jla3epa B COBPEMEHHOM HayKe U TEXHHUKE.
Hcnonb3oBanue MHTEpHETA /U1 MOMCKAa MHPOPMAIIUN O MEPCIEKTUBAX
IIPUMEHEHHUS J1a3epa

Qusuxka amommoo A0pa

HaGnronenne  TtpexoB  anbda-yactuly B Kamepe  Buibcona.
PeructpupoBanue s1epHbIX U3JIYy4EHUN C MOMOIIBIO cyeTyrKa [ eiirepa.
Pacuer sHEprum cBsi3u aTOMHBIX SEP.

Omnpenenenne 3apsja M MaccoBOrO  4MCIa aTOMHOIO  sjpa,
BO3HHUKAIOILIEIO B pe3ysbTaTe paJuOaKTHBHOIO pacnaia. BeruncieHue
SHEPruH, 0CBOOOXKIAIOIIEICS TPU PaJUOAKTUBHOM pacra/e.
Omnpenenenue NpoayKTOB AIEPHON PEAKIIUHU.

Brruncnenue sHepruu, OCBOOOXKIAIOMICHCS TMPHU SACPHBIX PEAKIUAX.
[ToHuMaHue NPEUMYIIECTB M HEIOCTATKOB MCIIOJIB30BaHMSI ATOMHOM
SHEPIrUU U HOHUBHPYIOUIUX U3TYyYEHUN B IPOMBIIIIEHHOCTH, MEIULIMHE.
W3noxeHne  CyTH  DKOJIOTMYECKHX  MPOOJIeM,  CBA3aHHBIX  C
OMOJOTMYeCKUM ACHCTBHEM DPaJMOAKTHUBHBIX H3nydeHuiu. [IpoBeneHue
KJacCU(UKAMU  DIIEMEHTAPHBIX  YacTHIl 1O WX  (DU3HYECKUM
XapakTepuCcTHKaM (Macce, 3apsly, BpEMEHH JKU3HU, CIUHY U T. 11.).
[ToHnMaHue LEHHOCTEW HAayyHOrO MO3HAHMS MHUpa HE BOOOIIEe IS
YyeloBe4YecTBa B LEJIOM, a I KaxAoro oO0yd4aromierocs JIH4YHO,
LIEHHOCTE! OBJIAJIEHHUSI METOJIOM HAayYHOT'O MO3HAHUS Ul JOCTHUKEHUS
ycrexa B JIF000M BUJI€ TPAKTUYECKON AESITENbHOCTU
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4.3 Pe3yJ’[LTaTbI OCBOCHHUSHA yqeﬁnoi’l AUCHUIIJINHBI, ITOAJICKAINUEC IIPOBEPKE

Paznensl u
TEMBI

Pe3ynbTaThl OCBOCHMS OCHOBHBIX BHJIOB YUEOHOU JEATEILHOCTH
CTYJICHTOB (Ha ypOBHE Y4E€OHBIX JICHCTBHM)

Bun
KOHTPOJIA

®opmMma
IIPOBEPKU

Samanus
Ne npunoxenust
YMK

Bsenenue

Ymeer (GopMynHupoBaTh LETb IEATEILHOCTH, IUIAHUPOBATh COOCTBEHHYIO
JEATEIIBHOCTH JUIsl JOCTHKEHUS IIOCTaBJICHHBIX LENEH, IPEIBUACHUS
BO3MOXKHBIX PE3YJIbTaTOB 3TUX JIEHCTBUM, OPraHU3allii CAMOKOHTPOJIS U
OLIEHKU TOJIY4YEHHBIX pe3yIbTaToB. Pa3BuBaeT CroCOOHOCTHU SICHO M TOYHO
U3JIaraTh CBOU MBICIIH, JOTMUYECKU 00OCHOBBIBATh CBOIO TOUKY 3PEHUS,
BOCIIPMHUMATh U aHAJIM3UPOBAaTh MHEHUS COOECETHUKOB, IPU3HABAs
IIPaBO JAPYroro 4eJ0BeKa Ha HHOE MHEHHUE.

MoxeT Npou3BOAUTh HU3MEPEHUs GU3NUYECKUX BETMUUH U OLICHUBATh
IpaHULbl IOTPEIIHOCTEN U3MEPEHUH.

YMeeT npeAcTaBiIaATh TPaHMIBI IOTPEIIHOCTEN U3MEPEHUHN ITPU
MMOCTPOCHHUH T'Pa(UKOB.

VYMeeT BBICKA3bIBaTh I'MIIOTE3bI AJIS1 00bSICHEHHs HAOII0AaEMBIX SIBICHUI.
VYMmeeT npeasaratb MOJIEIU SIBJICHUM, yKa3blBaTh I'PAHUL IPUMEHUMOCTH
($U3NYECKUX 3aKOHOB.

YMeer u3iiarate OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOW Hay4HOW KapTHHBI
MUpA.

MoskeT IpUBOJIUTH MPUMEPHI BIUSHUS OTKPBITHH B (U3UKE HA IPOTpecc B
TEXHHUKE ¥ TEXHOJIOTUH MPOU3BOACTBA. Y MEET UCIIONIb30BaTh MHTEpHETa
JUIsL TIOMCKA MH(POpMaIUH.

Texymmit

[Ipomexy
TOYHBIN

TectupoBanue

JlaGoparopHas
paborta Nel

VMK Tect o teme «Pusuyeckue
BEJIINYMHBI»

1
Mexanuka

1.1.
Kunemamu
Ka

3HaeT, KaK MpPeJCTaBUTh MEXaHUYECKOE ABUKEHUE TEJIa YPABHEHUSIMHU
3aBUCUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHU; KaK
MPE/ICTaBUTh MEXaHUYECKOE IBUKEHHE Tela rpadukaMu 3aBUCUMOCTH
KOOPJMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHU. Y MEET ONPENIEIATh
KOOPAMHATHI IPOUAEHHOIO IIyTH, CKOPOCTH U YCKOPEHUS TEJIa 110
rpadgukaM 3aBUCUMOCTH KOOPJIMHAT U TIPOCKIIUH CKOPOCTH OT BPEMEHH.
MoxeT NmpoBOAUTH CPAaBHUTEIBHBIA aHAINU3 PABHOMEPHOIO U
PaBHONIEPEMEHHOTO IBUKECHHIA.

3HaeT, KaKk UCIOJIb3YEeTCs MOCTYNATEIbHOE M BpalllaTeIbHOE IBH)KCHUN B

Texymmit

[Ipomexy
TOYHBIA

-TeCTUPOBaHUE
- YCTHBII
oIpoc
-(ppOoHTAIbHBII
oIpoc

- pemieHue
3a1a4
-TeCTHPOBAHHE

VMK : TecTrl 110 TEMaM
«OCHOBHBIE XapaKTEPUCTUKHU
IBHXEHU, «l [paMonuHeitHoe
PaBHOMEPHOE JIBUKECHHE
«IIpsamonuHerHoe
PaBHOYCKOPEHHOE ABUKECHUE ».
VMK: 3aueTHBIN TECT O TEME
«KnnemaTtnkay.

KonTponpHas pabota no Teme
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TEXHUKE. -KOHTpOJIbHAs | «OCHOBBI KHHEMATUKN
IIproGpen onbIT pabOTHI B IPyIIIE C BHIIOIHEHUEM Pa3IMUHBIX pabota
COLIMAJIBHBIX POJICH.
Moxet pa3paboTaTh BO3MOXKHYIO CUCTEMY AEHCTBUI U KOHCTPYKLIUU /IS
JKCIIEPUMEHTAIBHOIO OIIPEIEICHUs KHHEMAaTUYECKUX BEJIUYMH.
3HaeT, Kak MpeCTaBIATh MH()OPMAIUIO O BUaX JBM)KEHUS B BHJIE
TaOIULIBI
1.2. 3HaeT popMyIupOBKU 3aKOHOB HpIOTOHA M yMEeT NPUMEHATh UX IS Texymuii | tectupoBanue, | YMK TecTsl o TemMam «3aKoHbI
3axonvl ONMCAaHUS MEXaHUYECKUX IIPOLIECCOB; - YCTHBIU Herotonay, «3aK0H BCEMHPHOTO
MexaHuKu | 3HaeT 3aKOH BCEMHPHOIO TATOTEHUS U yMEET OObACHATh B3aUMOJCHCTBUS OIpoc TAroTeHus», «Cuna tsxectu. Bec
Hviomona | ¢pusndeckux Tedn. ¢poHTanbHbIN | Tena», «Cuna ynpyroctu», « Cuna
3HaeT crnocoObl U3MEPEHHE MACCHI TeJla. YMEET U3MEPSTh CHITY TPEHUs, OIpoc TPEHUSI.
CUJIY YIPYTIOCTH. - pewieHue
YMeer onuckiBaTh U OOBSICHATH (PU3UYECKHE SBJICHUS U CBOMCTBA Tell: 3az1a4y YMK 3aueTHblil TECT IO TEME
JBMKEHUE HEOECHBIX TeJ U UCKYCCTBEHHBIX CIyTHHKOB 3emin. [Ipuobpen | [Ipomexy | -rectupoBanue | «/luHamuka
OIIBIT Pa0OTHI B IPYIIIE C BHIMOJIHEHUEM PAa3JIMYHbIX COLUAIBHBIX POJICH. TOYHBIN -koHTposibHas | KoHTponbHas paboTa 1o teme
MosxeT pa3paboTaTh BO3MOKHYIO CUCTEMY JI€UCTBUN U KOHCTPYKIIMH JUIs paborta «/InHamukay.
JKCIIEPUMEHTAIBHOIO ONPEIEICHUS JUHAMUYECKUX BEIMYUH. Moxer
pa3paboTaTh BO3MOXHYIO CUCTEMY JEHCTBUI U KOHCTPYKIIMU JISI
JKCIIEPUMEHTAIIBHOIO ONPEIEICHUS JUHAMUYECKUX BEITUYMH.
1.33axonwt | [IproOpen ombIT pabOTHI B TPYIINE C BHIMOTHCHHEM Pa3IMYHBIX Texkymmii | rectupoBanue, | YMK tect no temam «Mmynbc
CcoXpaHeHu | COLMAIIBHBIX POJIEH. - YCTHBIH Tena. 3aKOH COXpaHEHUS
A YMeeT NpUMEHATh 3aKOH COXPAaHEHUs UMITYJIbCA JUUIS BBIYMCIICHUS onpoc uMmnyiscay, «Pabota.
M3MEHEHUN CKOPOCTEH Ten MpH uX B3auMozecTeusx. M3zmepser paboTsl -ppoHTaNIBbHBIN | MOLTHOCTEY, « DHEPTUSN».
CHJI M U3MEHEHHE KUHEeTHYECKON YHEepPruu Teja. Beruucnser paboThl cui U oIpoc
W3MEHEHUSI KHHETUYECKOW SHEPIUH Tea. - peuieHue YMK 3a4eTHblil TECT IO TEME
Beluncser NOTeHIMAIBHYIO SHEPTUIO TEN B TPAaBUTALIMOHHOM II0JIE. 3a1a4 «3aKOHBI COXPaHEHUS»
OnpenensieT MOTEeHIUATIBHYIO SHEPTHUIO yIpyro nedopmupoBanHoro tena | [Ipomexy | rectupoBanue | KontponbsHas pabota mo teme
10 U3BECTHOH ehopMaIiM U )KeCTKOCTH Tena. [Ipumensier 3akoH TOYHBIN - KOHTpOJIbHAs | «3aKOHBI COXPAHEHHUS.
COXpaHEHNsI MEXaHWYECKON DHEPTUH IIPH pacyeTax pe3yabTaToOB paborta

B3aHMOJCHCTBUM Tell I'paBUTAlITUOHHBIMU CHJIaMHU U CUJIaMH YIIPYTOCTH.
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Ymeer YKa3bIBaTh I'PaHULIbl IPUMCHHUMOCTH 3aKOHOB MCXaHUKH.
Vka3wiBaeT y‘le6HBIe JAUCHUININHBI, ITPU U3YUCHHUU KOTOPLIX
HCITOJIB3YIOTCS 3aKOHBI COXPAaHCHUS.

1.4 YMeeT ucciaenoBaTh 3aBUCUMOCTH Teproa Kojiebanuii MareMarnueckoro | Tekymuii | -rectupoBanue | YMK rtect o teme «Komebanusy
Mexanuue | MasTHUKA OT €T0 JJIMHBI, MAaCChl U aMILTUTY bl KosieOanuit. Moxer -pelieHue
cKue BBIYUCIIUTH MEPUO]T KOJIeOaHUI MaTeMaTHYeCKOr0 MasiTHUKA IO 3a1a4
Kolebanusi | N3BECTHOMY 3HAYCHHIO €T0 JUTHHBI. BripaboTas HaBBIKM BOCIIPUHUMATH, YMK 3a4eTHbIN TECT 10 TEME
U 8OJIHbI aHaAJIM3UPOBATh, llepepadaThIBaTh U MPEAbIBIATH HH()OPMALIUIO B [Ipomexy | TectupoBanue | «MexaHudeckue KojaebaHus u

COOTBETCTBHUH C MOCTABJICHHBIMU 33/1a4aMH. TOYHBIN BOJIHBD)

MoskeT npuBOAUTH MPUMEPHI ABTOKOJIE0ATEIbHBIX MEXaHUUECKUX naboparopHas

CUCTEM, ITPOBOANTH KIIACCH(PUKAIINIO KOJIeOaHUH. YMeeT U3MepsTh JNIUHY pabora No2

3BYKOBOH BOJIHBI [10 pe3yJbTaTaM HaOI0IeHUI HHTeppEepeHIInN

3BYKOBBIX BOJIH.

3naet 00 o0jacTu MPUMEHEHHUS YIIbTPa3ByKa U MEPCIEKTUBAX €ro

WCIIOJIb30BAHUS B PA3IMYHBIX 001aCTIX HAYKH, TSXHUKH, B MEIHUIIHHE.

YMeeT uznaraTb CyTH 9KOJOTHYECKHX MPOOIJIEM, CBA3aHHBIX C

BO3/ICMCTBMEM 3BYKOBBIX BOJIH Ha OPTaHU3M YeJIOBEKa
2.
Monekyns
pHas
¢uzuka u
TepMOJIMHA
MHUKa
2. BrImonHseT 3KCepuMeHTHl, CITyKalue s 000CHOBaHus MoJiekynsapHo- | Tekymwmit | -rectupoBanue | YMK TecThl mo Temam
1Ocnosvr | kunetudeckoit Teopun (MKT). Ymeer pemaTte 3a1auu ¢ npuMeHEHUEM - pelieHue «OCHOBHBIE TTOJIOKEHUS
MOJIeKynap | OCHOBHOTO YPaBHEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUH T'a30B. 3a1a4 MKT»,«Macca mosneky.
HOU Ompenenser mapaMeTpsl BEIIECTBa B Ta3000pa3HOM COCTOSIHUH Ha - YCTHBIN KonnuectBo BemecTBay,«
KuHemuyec | OCHOBAHUM YPaBHEHHUS COCTOSIHUS U€ATBHOTO Tasa. onpoc Crtpoenue Ten. UneanbHblii ras B
Kot Ompenenser mapaMeTpsl BEIMIECTBAa B Ta3000pa3HOM COCTOSTHUM MKT», «OcHOBHOE ypaBHEHHUE
meopuu. Y IPOUCXOASIIUX mporieccoB o rpadukam 3asucumoctu p (T), V (T), p MKT. Temnepatypa»,
Hoeanvnor | (V). «YpaBHEHHE COCTOSIHHS
u eas OkcnepumenTanbHoe uccaenyet 3apucumoctu p (T), V (T), p (V). Ymeer UJICaNIbHOT O Ta3a», «HackIeHHbIi
Ceoticmeéa | IpeACTaBIATH B BUJIC B BHJI€ TPAaPUKOB U30XOPHBIN, N300apHBIN U nap . BnaxxHocTh BO3yxan,
napos, M30TEPMUYECKHUI MPOIECCHI. «Kpucrannmueckue tenay
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JorcuoKocme

Brruucaser CPCAHIO0 KNHCTUYCCKYIO OHCPTHUIO TCIIJIOBOT'O ABUIKCHUS

i, meep- MOJIEKYJI [0 U3BECTHOM TeMIIepaType BellecTBa. Bricka3blBaeT runoTe3bl YMK 3ayeTHslii TECT 110 TEME
ObiX mer T 00BSICHEHH ST HAOI0JaeMBIX SIBJICHUN. Y Ka3bIBAET TPAHUIIBI [Mpomexy | maboparopnas | «MoOJEKyIIpHO- KUHETHYECKAs

MPUMEHUMOCTH MOJIENIU «UeaTbHbIN ra3y» u 3akoHoB MKT TOYHBIN pabora Ne 3,4 TEOPHUSI»

YMeer u3mMepsTh BIaXKHOCTh BO3/1yXa. tectupoBanue | KonTponpHas paboTa mo Teme

PaccunThIBaeT KOIMYECTBO TEIIOTHI, HEOOXOAMMOTI'O JJIsi OCYIIECTBICHUS - KOHTpOJibHasA | «MOJIEKyJIApHO- KHHETUYECKAs

poliecca Mepexo/ia BeIecTBa U3 0JIHOr0 arperaTHOrO COCTOSIHUS B paborta TEOPUS»

pyroe.

DKCNEepUMEHTAIBHO UCCIEAYET TEIIOBbIE CBOMCTBA BemlecTBa. [IpuBoaut

MPUMEPHI KAaMWUISIPHBIX SBJICHHUH B OBITY, IPUPOJE, TEXHUKE.

VYMeeT ucciaenoBaTh MEXaHUUYECKUE CBOWCTBA TBEP/bIX TEN. 3HAET O

MPUMEHEHUU (PU3HUECKUX TIOHATUH U 3aKOHOB B y4ueOHOM MaTepuane

podecCHOHATLHOTO XapaKTepa.

Hcnons3yer MHTEpHET 1715 morcka nHGopMaluu o pa3paboTkax u

MIPUMECHECHHSIX COBPEMEHHBIX TBEPJIBIX M aMOP(HBIX MATEPHAIIOB
2.2 YMeer u3MepsTh KOJIMYECTBO TEIVIOTHI B IPOLIECCAX TEIUIONEpeaauH. Texymmit | -tectupoBanre | YMK TecTsl o Temam
OcHogbl PaccunThiBaeT KOMMYECTBO TEIIOTHI, HEOOXOAMMOTO JIJISl OCYIIECTBICHUS - YCTHBII «KonuuectBo Temnote», «llepoe
mepmoour | 3aJJaHHOTO TIpOIlecca ¢ Teruionepeaadyeid. YMeeT paccunTaTh H3MEHEHUE onpoc Hayajuo TEPMOJIUHAMUKU»
aAMUKU BHYTPEHHEHN YHEPTUU TeN, paOOTHI U MIEPEITAHHOTO KOJTUYECTBA TETUIOTHI C -(pOHTANIbHBIN

HCII0JIb30BaHUEM MIEPBOI0 3aKOHA TEPMOJMHAMUKH. PaccunThiBaer onpoc

paboTy, CoBepIIIeHHOMU Ta30M, 1Mo rpaduky 3aBucumoct P (V). -pelieHue

Brruncnsier paboTy raza, COBepIICHHYIO TPH U3MEHEHHH COCTOSHUS IO 3a1a4 YMK wuTorosslii Tect 1o teme

3aMkHyTOMY 1uKIy. Berancnser KIIJl npu coBepiiennu razom paboTsl B IIpomexy | recrupoBanue | «TepmMoarMHAMHUKAY.

Mpoleccax U3MEHEHUsI COCTOSIHUS 110 3aMKHYTOMY LIUKITY. Y MEeT TOYHBIN KonTponbHas pabota mo Teme

OOBSACHSTH MPUHIIMIIBI JEHCTBUS TETUIOBBIX MAIIMH. 3HAET O POJIN GUBHKU KOHTpoJIbHast | «TepMoaMHAMUKA Y.

B CO3/IaHUU U COBEPILIEHCTBOBAHUU TEIJIOBBIX JABUTATEIIEH. paboTta

YMeeT u3znaraTh CyTh 9KOJOTUYECKUX MPOOsIeM, 00yCIOBIEHHBIX paboToN

TEIUJIOBBIX JIBUTATENEH U MPEUIOKEHNE TYTH UX PEIICHUs. 3HAET IPaHULIbI

MIPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKH. Y MEET BECTU JTUAJIOT,

BBICJTYIIIMBATh MHEHHUE OINIMOHEHTA, y4aCTBOBATH B AUCKYCCUH, OTKPBITO

BBIPaXaTh M OTCTAWBATh CBOIO TOUKY 3pEHHUS. 3HAET yueOHBIC

JTUCIUIUTAHBL, TPH U3YYEHUH KOTOPBIX UCTIONB3YIOT Y4eOHBIN MaTepHral

«OCHOBBI TEPMOJUHAMUKN»
3.DOnexTpo
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IUHaAMUKa

3.1 BrraucisieT cuibl B3aMMOAEHCTBHUSL TOYEYHBIX AJIEKTPUUYECKUX 3apsiIo0B. Texkymuii | -rectupoBanue | YMK tecThl mo Temam «3aKoH
Onekmpoc | YMEET BbIUUCIISTh HAIPSKEHHOCTh 3JIEKTPUUECKOI0 TOJIS OJTHOTO U - YCTHBII Kynona», «Qnexktpruyeckoe mnose»,
mamuka HECKOJIbKUX TOUCYHBIX JEKTPUUECKUX 3apPsJI0B; o1poc «[IpOBOJTHUKY U AUDICKTPUKI,
MOTEHLIMAJ 3JIEKTPUUECKOTO OIS OJJHOTO U HECKOJIBKMX TOUEUHBIX -peuieHue «Konzgencaropbi»
ANEKTPUYECKUX 3apsIOB. 3a1a4y
YMmeeT u3MepATh pa3HOCTH IOTEHLMAJIOB: SHEPTUIO AleKTpudeckoro nous | Ilpomexy | -rectupoBanue
3apsKEHHOIO KOHJIEHCATOpA. TOYHBIN -KOHTpoJbHasA | YMK uTOroBblii TECT IO TEME
Boruncinsier 3Hepruio 371eKTPUUECKOro MOJIs 3apsKEHHOr0 KOHIEH caTopa. pabora «DIIEKTPOCTATUKA»
YmeeT pazpabaTbIBaTh JIaH U BO3MOXKHOU CXEMBbI IeHCTBUN KonTponbnas pabota mo Teme
9KCIIEPUMEHTAJILHOTO ONPEEIICHUS MIEKTPOEMKOCTH KOHAEHCATOpa U «DIIEKTPOCTATUKA»
JTUDIIEKTPUYECKON TPOHUIIAEMOCTH BEIIECTBA.
YMeeT npoBOUTh CPaBHUTEIbHBIN aHAIN3 IPAaBUTALIMOHHOTO U
ANEKTPOCTATUYECKOTO MOJIEeH
YmMmeeT pa3pabaTeIBaTh TUIAH U BO3MOKHBIC CXEMBI JCHCTBHIA
AKCIIEPUMEHTATILHOTO OMPEIeNICHUs AIEKTPOEMKOCTH KOHAEHCATOpa U
JUBJIEKTPUUECKON IPOHUIIAEMOCTH BEIIECTBA.
IIpoBOAUT CpaBHUTEIILHOTO aHAIN3a IPABUTALIMOHHOTO U
AJIEKTPOCTATHYECKOTO MOJIEH
3.2 YMeeT u3MepATh MOIIHOCTb JIEKTPUUECKOTO TOKa; u3mepAts J/1C n Texymuii | -tectupoBanue | YMK TecTsl o Temam
Ilocmoann | BHyTpEHHEE CONPOTUBIICHNE NCTOYHHUKA TOKA. BBINOIHIET pacyeTsl CUIIBI - YCTHBIN «Qnektpudeckuil Tok. 3akoH Oma
blll MOK TOKa ¥ HANPSDKEHUM Ha y4acTKax dJIEKTPUUECKUX LIETIEH. Y MeeT OIpoc JUIsl ydacTka nenm», «CoennHeHus
OOBSACHATH Ha IPUMEPE AIEKTPUUECKON LIENH C IBYMsI HCTOUHUKaMH TOKa -(pOHTAJIbHBIN | IPOBOJHUKOBY, «PaboTra u
(3C), B KakoM cityyae UCTOYHHK JIEKTPUUECKOM SHEprun paboTaeT B OIpoc MOIIHOCTb 3JIEKTPUUYECKOTO TOKa»,
peXHUMe reHepaTopa, a B KAKOM — B PEKHUME OTpeOUTes. -pelieHue «QJ1C. 3axon Oma a1 OJIHOM
Omnpenenser TeMneparypy HUTH HakaauBaHus. M3mepser aiieKTpudecKuil 3a1a4y nenu», «JIEKTPUIECKUI TOK B
3apsi] 3JIEKTPOHA MOJIYTIPOBOTHUKAX
YMeeT cHUMaTh BOJIbTAMIIEPHYIO XapaKTepUCTUKY auoja. [Iposoaut YMK koHTposibHas paboTa 1o
CpPaBHUTEJIbHBIA aHaJIN3 MOJIYIPOBOIHUKOBBIX JUOJOB U TPHOJIOB. [Ipomexy | mabopatopHble | TeMe «3aKOHBI IOCTOSTHHOT'O TOKa»
Hcnonb3yer MHTEpHET 11151 MOMcKa HH(POPMAIIUU O IePCIEeKTHBAaX TOYHBIN pabotbr Ne5,6,7
Pa3BUTHSA MOJIYIIPOBOIHUKOBOM TEXHUKHU. Y CTaHABIUBAET MPUUHHHO- 8
CIIEICTBEHHBIE CBSI3H. KOHTPOJIbHAS
paborta
3.3 3HaeT, KaKk U3MEPUTh UHAYKLUIO MarHUTHOTO NOJIsl. Y MEET BBIUUCIISTh Texymuii | -tectupoBanne | YMK TecTsl o TeMam
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Maenumn | cuiibl, JEHCTBYIOLIME HA MPOBOJIHUK C TOKOM B MAarHUTHOM I10JI€; CHJIBL, (bpoHTanbHBIH | «MarautHoe nomuey, «Jleiicteue
vie JEUCTBYIOLME HA JIEKTPUUECKUH 3aps]l, IBHXKYIIUNCSA B MATHUTHOM U YCTHBIN MarHUTHOTO IOJI HA MPOBOJIHUK C
sA6N1eHUs roJje. o1poc TOKOMY», «JleiCTBUE MarHUTHOTO
Uccnenyer siBlieHHE 3JEKTPOMArHUTHOW MHAYKINUN, CAMOMHAYKIIUH. - peuieHue IOJISI Ha JIBMOKYILMICS
Boruncnser 3Hepruto MarHuTHOro nosisg. O0bACHsAET NPUHLUI AEHCTBUS 3a1a4 AIEKTPUYECKUI 3aps»,
3JIEKTPOJIBUTaTENsl; IPUHUUIT ACHCTBUS FEHEPATOPA SJIEKTPUUECKOr0 TOKA «MHAyKTUBHOCTBY», MaruurtHoe
U DJIEKTPOU3MEPUTEIIBHBIX IPUOOPOB; MPUHIIUI JIEHCTBUS Macc- I10JIE€ IIOCTOSTHHOTO
cnekTporpada, ycKopuTenei 3apsHKeHHbBIX YacTHIL. ANEKTPUYECKOTO TOKaA»,
3HAeT 0 PoJIM MarHUTHOTO TOJIsI 3€MJIU B KU3HU PACTEHUH, )KUBOTHBIX, «DJIEKTPOMArHUTHAsI UHTYKIUS.
YeJI0BeKa, SBnenne DMy, «Hanpasnenue
[IpuBOOUT IpUMEPHI IPAKTUYECKOTO IPUMEHEHUS N3yYEHHBIX SBJICHU, WHIYKIUOHHOTO
3aKOHOB, IPUOOPOB, YCTPOMCTB. TOKa»,«NEKTPOMArHUTHOE 0JIE»
YMeeT NpoBOINUTH CPAaBHUTEIIBHBIN aHAIN3 CBOMCTB
3JEKTPOCTATUYECKOT0, MATHUTHOI'O U BUXPEBOT'O AJIEKTPUUECKUX MOJIEH. [Ipomexy | maboparopuas | YMK utorossiii
OObscHsET HAa IpUMEpPEe MarHUTHBIX SBJICHUH, I0YEMY (QU3UKY MOKHO TOYHBIN pabora Ne 9, 10 | TecT«DneKTpoMarHeTH3M.
paccMaTpuBaTh Kak METaUCLHUILINHY. -trectupoBanue | KontponbHas pabota
- KOHTPOJIbHAs | «DJIEKTPOMArHUTHBIE SIBJICHUS.
pabota
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3.4 Habnromaer ocruyuiorpaMMbl TapMOHHYECKUX KOJICOaHUH CHUJIBI TOKA B Texymuit | -tectupoBanue | YMK TecTsl 1o TeMam
Onekmpom | LETH. -ycTHbIH onpoc | «CBOOOIHBIE U BBIHYX/IE€HHBIE
acHumuule | YMEEeT U3MEpATh 3JIEKTPOEMKOCTh KOHIEHCATOPa; NUHIYKTUBHOCTD (bpOHTANBHBIN | 3JEKTPOMArHUTHBIEC KOJIICOAHUS»,
Konebanusi | KaTyIKH. oIpoc «KonebarenbHbIil KOHTYpPY,
Onexkmpom | Vccnenyer siBIeHUs 3JIEKTPUUYECKOTO PE30HAHCA B MTOCIIEI0BATEIBHOM - pemenue «IlepeMeHHBII JIEKTPUUECKHI
acHumHvle | LCH. 3a1a4y TOK»,
60.1Hbl YMeeT NpoBOJUTH aHAJIOTUIO MEXKAY (PU3NUECKUMHU BETMUUHAMM, - «IIpon3BOICTBO U UCIIOIB30BAHUE
XapaKTEePU3YIOIIUMHA MEXaHUYECKYIO U DJIEKTPOMAarHUTHYIO ANIEKTPUYECKOU SHEPTUNY,
KoJ1e0aTeIbHbIE CUCTEMBI. «['enepupoBaHuEe IEPEMEHHOTO
3HaeT, KaK pacCunTaTh 3HAYECHUs CUJIbI TOKA U HAIIPSDKEHUS Ha DJIEMEHTaxX TOKa»,
[EeNH IEPEMEHHOT0 TOKa. 3HAeT MPUHIIHII JeHCTBUS TpaHchopmaTopa; «Ilepenaya 371€KTPOIHEPTUNY,
reHepaTopa epeMEHHOr0 TOKa. «[TpuHuun paguoreneoHHON
Hcnons3yer MHTEpHETA [T TOMCKA MH(POPMAILIUU O COBPEMEHHBIX CBSA3UY,
criocobax nepeiayu MEeKTPOIHEPTHH. «Paguonokanusn»,
OcymecTBiieHre paguonepenad u paguonpuema. MccnenoBanue cBONCTB «INEKTPOMArHUTHAS BOJIHAY.
3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO Tesle(oHa. YMK koHTposibHas paboTa 1o
Pa3BuTHE IEHHOCTHOTO OTHOIIEHHUS K U3Y4aeMbIM Ha YPOKax (PU3MUKU [Ipomexy | naboparopHas | Teme «JEKTPOMarHUTHbIE
00BEKTaM M OCBaMBaE€MbIM BUaM JAesTenbHOCTH. OObsICHEHNE TOYHBIN pabota Ne KoJIeOaHUs ¥ BOJHBI»
MPUHIUIIAAIBHOTO PA3INYHUS IPUPOIBI YIIPYTUX U HJIEKTPOMArHUTHBIX 11,12
BOJIH. M35105%k€H1E CYyTH 3KOJIOTMUYECKUX NPoOsIeM, CBSI3aHHbBIX C - KOHTPOJIbHAs
AJEKTPOMAarHUTHBIMU KosieOaHUsMU U BoHaMU. OOBsICHEHHE POJIU paborta
AJIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX MCCIEA0BaHUAX Beenennon
4 Onruka
41 YMeeT NPpUMEHATh 3aKOHBI OTPAKEHUS U IIPEIIOMIICHHSI CBETA TIPH Texymuit | -tectupoBanue | YMK Tectsl mo Temam «CKOpOCTb
Ilpupooa | pelieHUH 3ajau. - YCTHBII CBETay,
ceema 3HaeT 0 CNEeKTPaIbHBIX TPAHUIIAX YYBCTBUTEILHOCTH YEJIOBEYECKOTO onpoc «3aKOHBI OTPAKEHUSI CBETAY,
riasa. - pelieHue «3aKOH NPEIOMIIEHHS CBETAY,
YMmeeT cTpouTh n300paxKeHus MPEeAMETOB, 1aBaeMble JIMH3AMH. 3a/1a4 KounTponbHas pabora no teme
PaccuuThIBaeT paccTOSIHUS OT JIMH3BI 10 H300pakeHUs peIMETa; [Ipomexxy | maGopatopHas | «OnTHKa».
ONTUYECKYIO CUITY JIMH3BI. TOYHBIN pabora Ne 13
W3mepsieT poKycHOE pacCTOSTHUE JTHH3HI. - KOHTPOJIbHAs
YMeeT COCTaBIATh U UCHBITHIBATh MOJEIN MUKPOCKOIA U TEJIECKOIA pabota
4.2 Habmtonaet siBieHust UHTEpPEpEeHINHU IEKTPOMATHUTHBIX BOJIH U Texymuit | -¢pponTtanbueii | YMK Tectsl o Temam
Bonnosvie | nudpakiu 31eKTpOMarHuTHBIX BOJIH; U YCTHBIN «Jlucnepcus ceeray,

20




ceolicmea | HaOIIIOJICHHUE SBJICHUS TOISAPU3AIMH HJIEKTPOMArHUTHBIX BOJIH. orpoc «HTEpdepeHtus ceTay,
ceema YMeeT u3MepATh JUIMHY CBETOBOM BOJIHBI IO Pe3yJibTaTaM HaOIIOCHUS -trectupoBanue | «dudpaxuus ceray, «Bumbl
aBIeHUsI nHTeppepeHn. HaxonuT pa3inuuus 1 cX0ACTBA MEXKIY - pelieHue U3ITyYEHUIN»
TUGPAKIIMOHHBIM U JUCTIEPCUOHHBIM 3a1a4y YMK koHTposbHasg paboTa 1o
CIEKTPaMH. [Ipomexxy | mabGoparopHas | Teme «OnTHKa»
3HaeT 0 NMOSBJIICHUU B MIPUPOJAE U UCIIOIb30BAaHUU B TEXHUKE SIBJICHUI TOYHBII pabora Ne 14
uHTephepeHH, AU(PPaKIIH, TOIIPU3ALIH U AUCTICPCUH CBETA. - KOHTPOJIbHAs
[lepeuuncnsier MeTOIbl MO3HAHUS, KOTOPBIE UCIIOJIB30BAHBI IPHU U3YUEHUH paborta
YKa3aHHBIX SIBJICHUM.
5
DIIEeMEHTHI
KBaHTOBOMU
buzuku
5.1 Ha6monaet ¢poroanekrpudeckoro 3¢ dexra. OOBICHIET 3aKOHBI Texymmit | -tectupoBanue | YMK TecTsl o Temam
Keanmoea | CtoneroBa Ha OCHOBE KBaHTOBBIX IPECTABICHUM. -YCTHBIN U «Dotodpdexr», «POTOHBI.
A onmuxka | YMeEET pacCUUTHIBATh MAaKCUMAIbHYIO KHHETUYECKYIO SHEPTUIO ¢dbpoutanbubiit | [Ipumenenue dpororddexrar.
AIEKTPOHOB MPH PoTodIeKTprIeckoM dddekre. Onpenenser padboTy - peleHue
BBIXOJIa JIEKTPOHA MO TpaduKy 3aBUCUMOCTH MaKCHUMAaIIbHOM 3a1a4 YMK koHTponbHas paboTa mno
KMHETUYECKOM SHEPruu (OTORIEKTPOHOB OT YacTOTHI cBeTa. M3mepser [Ipomexy | maboparopHas | Teme «CBETOBbIE KBAHTHI.
paloTy BBIXO/a AIIEKTPOHA. TOYHBIN pabota Ne 15, | AromHas ¢puzuka»
[lepeuncnsier mpuOOpPHI YCTAHOBKH, B KOTOPBIX IPUMEHSIETCS 16
0e3uHEePLIMOHHOCTE HoTOdPdeKTa. - KOHTPOJIbHAs
OOBsCHSAET KOPILYCKYJIIPHO-BOJIHOBOM JyaJli3M CBOMCTB ()OTOHOB. paborta
3HaeT 0 poJi KBAHTOBOM ONTHKHU B Pa3BUTHH COBPEMEHHOMN (DU3HKHU
5.2 HabuntonaeT nuHenRvaTbie CrieKTphl. Texymuit | -tectupoBanue | YMK Tectsl o Temam «CtpoeHue
Quzuka YMeer pacCUMTBIBATH YACTOTHI U JTMHBI BOJHBI UCITYCKAEMOTO CBETA MPH -YCTHBIN 1 atoma. KBaHTOBBIE MOCTYNATHI
amoma nepexo/ie aToMa BOI0pOia U3 OJJHOTO CTAI[MOHAPHOI'O COCTOSTHUS B ¢bpoHnTanbHb | bopay,
JIPYToeE. onpoc «Jlazepbl. CTpoeHHE AaTOMHOTO
OOBbsCHSET NPOUCXOXKICHUS JIUHEHUATOro CIIeKTpa aroMa BOJ0po/ia U - pelieHue a1Ipay
pa3iuyus IMHEHYAThIX CIEKTPOB Pa3IMUHBIX ra30B. 3a/1a4 YMK koHTposibHas paboTa 1o
YMeeT npoBOAUTH UCCIETOBAHUS JTUHENYATOTO CIEKTPA; [Ipomexy | - koHTpOJIbHAsT | TemMe «CBETOBBIE KBAHTHI.
MPUHIHIA PAOOTHI JJFOMUHECIIEHTHOM JTaMIIBI. TOYHBIN paborta AtomHas pu3uKay.

HaGmromaeT n 00BbsACHAET MPUHIIUIT JEHCTBUS Jlazepa.
[TpuBOIUT MpUMeEpHI UCTIOTB30BAHUS JIa3epa B COBPEMEHHOM HAyKe U
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TEXHUKE.
Ucnons3yer MHTEpHET 11715 moMcKa HHGOPMAIIUU O EPCIIEKTUBAaX
IIPUMEHEHHUS JIa3epa.

5.3 3HaeT, Kak HaOJI01at0TCsl TPEeKH alib(a-yacTuil B kKamepe Buibcona; Texkymuit | -rectupoBanue | YMK tectsl no Temam «Heprus
Qusura PETUCTPUPYIOTCS SAEPHBIE U3JIYUEHHUS C IIOMOILBIO cueTynka l'eitrepa. (pOHTaNBHBINA | CBS3U. 3aKOH PAINOAKTUBHOTO
amomHo20 | YMEET pacCUnThIBATh SHEPTUIO CBSA3U aTOMHBIX S/EP; onpoc pacnaga,
A0pa OIIpEAEIIATH 3apsil U MaCCOBOE YHCJIO ATOMHOTO Spa, BO3HUKAIOLLETO B - YCTHBII «Snepnas sHeprus u eé
pe3yibTaTe paJuoaKTUBHOIO paclaja. onpoc IIPUMEHEHUEY,
BBIYHUCIISITH DHEPTUI0, OCBOOOKAAIOIIEHCS TTPH paInOaKTUBHOM PACIa/IE; - peleHue «Du3uKa dEMEHTAPHBIX YACTHUII.
ONPEACIISITH IIPOAYKTHI SIACPHON PEAKLIUH. 3a/1a4 HTP»
Breruucsier sHepruto, 0CBOOOKIAIOUIYIOCS MIPHU SACPHBIX PEAKITUIX. [Ipomexy | maboparopnas | YMK koHTposibHast paboTa 1mo
[lonnMaer mpeumyilecTBa U HEIOCTATKHU UCIIOJIb30BAHUSI ATOMHOM TOYHBIN pabota Ne 17 TeMe «CBETOBBIE KBAHTHI.
SHEPTUH U UOHUBHUPYIOUIUX U3TyYEHUN B MPOMBIIIIICHHOCTH, MEIUIIUHE. - KOHTpOJbHAs | ATOMHas (PU3HKaY
YMeeT uznaraThb CyTh 3KOJOTHYECKUX MPOOIIEM, CBS3aHHBIX C paboTta
OMOJIOTMYECKUM JICHCTBUEM PAJIMOAKTUBHBIX U3ITyUYCHUH.
YMeeT npoBOIUTh KIacCU(PHUKAIUIO 3IEMEHTAPHBIX YaCTHUIL IO UX
(bU3HUYECKUM XapaKTepUCTHKaM (Macce, 3apsTy, BpEMEHH JKU3HH, CTUHY U
T. 1.).
[TonnMaeT 11eHHOCTH HAyYHOTO MTO3HAHMS MUpPA HE BOOOIIIE TSt
YeNI0BEYECTBA B IIEJIOM, a JUIsl KaXKJI0TO 00YyYaroierocst TMYHO, IIECHHOCTH
OBJIQJICHUSI METOJIOM HAyYHOTO MTO3HAHUS JIJIs1 JOCTHXKEHUSI ycriexa B
T000M BHJIE IPAKTHUUYECKOU e TENHHOCTH.
1 cemecmp Utorossiii | Dx3amen KommprorepHoe TectupoBanue
2 cemecmp Hroroselii | Ox3aMeH KoMIbproTepHOE TECTUPOBAHHE
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4.4.IlopsaaoK 1 yCJI0BUSI OPTraHM3ALUM UTOTOBOM ATTECTAIIUM MO IMCUHUILIHHE

1. ®opma npoBeeHUs aTTECTAIIUU:

1 cemecTp- 2K3aMeH 68 popMme KOMNLIOMEPHO2O MECTNUPOBAHUSL,
2 ceMecTp — IK3aMeH 8 hopme KOMNbIOMEPHO20 MECMUPOBAHUS
2. TpeOoBaHMs K CTYACHTY MO JOMYCKY K HTOTOBOM aTTECTAI[MH: BBIIIOJIHEHUE HA

MOJIOKUTEIBHYIO OIICHKY BCe J1a00paTOpHbIE U MpakTHUYeCKHe paboThl, KOHTPOJIbHBIE PaOOTHI,

CIaHbI 3a4€ThI [10 TEMaM
3. KonmdecTtBo BapuaHTOB 3ajaHuii- 15

4. Konr4aecTBo 3a/1aHuid 1S Kakaoro BapruanTa—30 3agaHuit

5. Bpewms Beinonnenus 3aganus - 60 MuH

6. O60opynoBaHKEe -TECTUPOBAHHUE IPOBOJUTCS B KOMIIBIOTEPHOM KJlacce.

7. JIutepatypa [uisl 5K3aMeHa HE IPUMEHSIETCS

TuoBkle 3a1aHns JUISL DK3aMeHa B opMe KOMIILIOTEPHOIO TECTUPOBAHUS

YacTte 1.

Bomnpoc

OTBeTHI

1. Otpesku nytu 4B, BC, C/[ n /[E Benocurieauct
poe3’kaeT 3a 2 MUH Kaxblil. Ha kaxaom
Y4acCTKE OH JIBHXKETCSI pPABHOMEPHO.

A B C D E

§ i j P

A. Ha yuactke AE BenocUINEenucT JBUTAICS

paBHOMEPHO

b. Ha yuactke /[E CKOPOCTb BEJIOCUIIEANCTA

HanOOJIbIIA.

B. Ha yuactke C/] ckopoCTh BEJIOCUIIETUCTA

HauMCHbIIIasd.

I'. CkopocCTh BEJIOCUIIENNCTA HA YIacTKE 4B

60J'ILIJ_IC, yeM Ha ydactke BC.

2. YckopeHue u3Mepsiercs

A. B M/c.
b. B M.
B. B H.
. BwMm/CA

3. Koopaunara Tena, IBIKYIIETOCs BJIOTb OCH X,
3amana Gopmysoit x=5 +t— 0,5 t2

A. Teno aBuxeTCsS paBHOMEPHO.
b. HavyanpHast ckopocTs Tena 1m/c.
B. [Ipoeknus yckoperus — 0,5 m/c?.

I'. HavasnpHas koopauHara tena  — S5 M.

4. Yemy paBHO IIEHTPOCTPEMHTENbHOE ycKoperue | A. 0,2 m/c?.
aBTOMOOWIISL, €CITH OH JIBUXKETCS Ha TOBOPOTE B. 0,5 m/c?.
I0CCE C MOCTOSIHHOM 110 MOJYJII0 CKOpOCThIo 10 B. 2 m/c?,
M/c, paguyc 3akpyrienus mocce 50 m? I.2,5m/c?
5. Kakyro cuity HyXKHO NMPHUIIOKUTH K Teny maccoi | A. 0,1H.
200r, yTOOBI OHO ABUTAJIOCH C YCKOPEHUEM b. 0,2H.
1,5 m/c?? B.0.3 H.
I'. 0,4H.
At Al
b.2
B.3
' r.4
v } 2
6. 1% Vs
Ha pucynke npejcraBiieHbl HalpaBiIeHUS
BEKTOPOB CKOPOCTH M YCKOpeHus. B
MHepLuuaabHOU cucteme oTcueta. Kakoe u3
IIPEJICTaBICHHBIX HA BTOPOM PUCYHKE
HaIlpaBJIECHUN UMEET BEKTOP PABHOIECHCTBYIOIIEH
CHJIBI?
7. Tlpyxwuna xectkocthio k=10% H/ M mox A. 1m
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nericteueM cuiibl 1000H pactsinercs. .. b. leMm
B.10cm
I'.0,001m
8. Kakoii ¢popmyioii BeIpakaeTcs 3aKOH A.F=ma
BCEMHPHOTO TATOTECHUS? b. F=kx
Femgrm,
B. F= Rz
Gsmgx my
I'. F= R
9. C HenoaBWXHOM J1oKkK Maccoit 50 kr Ha 6eper | A. 1m/c
NPBITHYJ MaJIbYUK Maccou 40 Kr o CKOPOCThIO b. 0.8 m/c.
IM/c, HampaBieHHOM ropu3oHTanbHO. Kakyro B. 1,25 m/c.
CKOPOCTh MproOpena J0Ka OTHOCUTEIBEHO r.o

Oepera?

10. Kakoe BbIpa’keHHE COOTBETCTBYET 3aKOHY
COXpaHEHHUsI [TOJIHOM MEXaHUYECKON IHEPTUU?

A. A= mgh, — mgh;
3 3

B.A=mz "2

B.E«xi + Epi=Ew +Ep

—# —+ = P
I'.T. mt"s + mottz = I’I’\l’”j.!:--E +m> v f

A. 5c
b.10c
B. 15c.
I'. 20c
11 - -
Ha pucynke npusesieH rpauk 3aBUCUMOCTH
KOOPJMHATBI KOJIEOIIOIErocs Tena OT BPEMEHHU.
ITepuon xonebanuii paBeH
12. KakoBa ckopocCTh 3ByKa B BOJIE, €CIIU A. 1435 m/c
UCTOYHUK Kosebanuii ¢ nepuoaom 0,005¢ b. 2870 m/c
BbI3bIBA€T BOJIHY AJMHON 7,1757 B. 717,77 m/c
I'. 3587,5 m/c

13. YacTuipl BemiecTBa y4acTBYIOT B
HENPEPBIBHOM TEIUIOBOM Xa0THYECKOM
nBrxeHun. Oto nojoxkenne MKT oTtHocHTCH..

A. TosbKO K Ta3aM ¥ TBEPJBIM TeJaMm;

b. Tonbko K TBEpABIM TEJIAM U KUAKOCTIM;
B. Tonpko k Ta3aM M KHIKOCTSIM,

I'. K rasam, >KUJKOCTSIM U TBEPALIM TelIaM

14. Kakas Temmneparypa o mkaie Lenbcus
cootBercTBYeT Temneparype 100K no
abconoTHOM 1iKane?

Kakas remneparypa no mkaine Llenbcus
cootBercTBYeT Temneparype 100 K no
a0CoMOTHOH 1Kase?

A. 100

b.-173

B. 373

I.173

ol

Ha puc. [Ipencrasnen rpaduk 3aBUCUMOCTH

A. YdacTok 1-2 cOOTBETCTBYET H30XOPHOMY
nporeccy

b. Yuactok 2-3 cooTBeTcTBYeET H300apHOMY
nporeccy
B. Yuacrok 3-4 cooTBETCTBYET
M30TEPMUYECKOMY IPOLIECCY

I'. Yuactok 4-1 cooTBeTcTBYeT H300apHOMY
nporeccy
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o0bemMa TaHHOW MacChl UICATBHOTO Ta3a OT
TEMIEPATYPHI.

16.
Ha puc. Ilokazan nogbem BOfbl B CTEKISTHHOM
KaIuJuIspe. .

A. Ecnu )KMJIKOCTh HE CMauMBaET IOBEPXHOCTD
TPYOKH, TO XKHMJKOCTb OyA€T NOAHUMATHCS 10
TpyOKe.

b. Ecin KMAKOCTb CMa4uMBAET OBEPXHOCTH
TPYOKH, TO KHJIKOCTb OYAET OIyCKaThCs B
TpyOKe.

B. Yem MeHbllIe BHYTPEHHUN MaMETP
KalMUIApa, TEM BBIIIE NOJHUMETCS BOJA.

[".Yewm Oosblie BHYTPEHHUI IUAMETpP Kauusipa,
TEM BBILIE IOJHUMETCS BOJA.

17. CpenHsig kBaipaTU4HAsl CKOPOCTb MOJIEKYJ
UJCAIBHOTO Ia3a yBEJIMYWIACH B 2 pa3a IIpu
HEU3MEHHOU KOHIICHTPALUH.

A. AbGconroTHas TeMIiepaTypa raza He
M3MEHUIIACh.

b. /laBnenue ra3a yBeiauuuioch B 2 pasa.

B. Cpennsis kuHeTHYECKas SHEPTUsl MOJIEKYJI ra3a
YBEJINYUIACh B 4 paza.

I'. JlaBneHue ra3za yMEeHbIIMIOCH B 4 pasa.

18. Kakoii Buj TemiooOMeHa onpeaesnser
nepenaudy sHepruu ot ConHua K 3emie?

A. B 0CHOBHOM KOHBEKIHUSL.

b. B ocHOBHOM TemI0MPOBOJHOCT.

B. B 0cHOBHOM H3IyUYCHHE.

I'. Kak TennonpoBOJHOCTb, TaK U U3ITYyYEHUE

19. Kakomy H30MpoIIecCCy COOTBETCTBYET IaHHOE
BBIPKEHUE MIEPBOT0 HayaJia TEPMOJMHAMUKH
Q=A?

A. U3obGapuomy

b. Annabatnomy

B. U3oxopHOMY

I'. U3oTepMUUECKOMY

e g A. Baus.
:4 b. Beepx.
B. Bopaso.
20 *1 I'. Bneso
BexTop HanpseHHOCTH MOJIsl, CO3JaHHOTO JBYMSI
OJIMHAKOBBIMH TOJIOKHUTEIbHBIMU 3apsSAaMu B
TOYKE A HampasJeH...
22. Haiigute Mmoayss cuisl (B H) A.135H
B3auMOJecTBUS MexXy 3apsaamu 2 MkKi u 3 b.0.34 H
MkKU1, eciin paccrosiHue Mexxay HuMu pasHo 40 B. 0,034H
CM. I1,35H
23. KakoBa pa3HOCTb MOTEHLUAJIOB JUIsl IBYX A. 0,3 B.
TOYEK I10JIs, ECJIA TP NIEPEMEILIEHUN MEKTY b. 3B.
Humu 3apsiaa 0,012 Ko mone coepiiaer padboty B. 30B.
0,36 Ix I'.300B

24. Kakomy M30IIpOLIEeCCy COOTBETCTBYET JJaHHOE
BBIPpAXKCHHUC IIEPBOTr0 HaA4Yaj1a TCPMOAUHAMHUKN

AU =Q

A. M3obapHomy

b. AnuaGatHOoMY

B. U30xopHOMY

I'. I30TepmMuueckomy

25. TennoBast MalIHa 3a MUK paOOTHI MOTyYaeT
ot HarpeBarensa 100/[>x u oTaaeT X0N0AUIIbHUKY
40 x. Yemy pasen KII/] TerioBoii MammHbI?

A. 40%
b. 60%.
B. 29%.
I'.43%

Yacts 2

1. MaTepuanbHas TOUKa JIBUKETCS 110 OKPY>KHOCTH C IIOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBI0. YTO
MIPOU30MIET ¢ HMKINYECKOW YaCTOTOM, HEHTPOCTPEMHUTEIBHBIM YCKOPEHUEM U LIEHTPOCTPEMUTEIBHON
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CHUJIOH, €CIIU pauyC OKPY>KHOCTH YBEJIUYUTH B 3 paza?

JInst Kak 01 BETMYMHBI OMPEICIUTE COOTBETCTBYIOIINI XapaKTep U3MEHECHUS:

1) yBenuuuBaercs

2) yMeHbIIaeTcs

3) HEe U3MEHsETCS

3anummuTe B TaOIUIly BRIOpaHHBIE MUGPHI IS KaX A0 Guznueckoi BenuuuHbl. L{udpsl B oTBETE
MOTYT MOBTOPSTHCS.

[{uknrueckas yactoTa LlenTpocTpeMuTebHOE LlenTpocTpeMuTenpHas Crila
YCKOpEHHE

2. Ilocne 3uMHero Mat4da (yTOOIBHBIN MAY BHOCST B TeIIoe noMerieHue. Kak npu 3Tom u3MeHstoTes
KOHLIEHTpaLUsl MOJIEKYJI BO3/lyXa B MS4€, UX CPEIHEKBAAPATHUECKAsi CKOPOCTh U JaBJIEHUE BO3AYyXa
BHYTpHU Msiya?

Jis Ka)koi BEIMYMHBI TOI0EpUTE COOTBETCTBYIOIINI XapaKTep U3MEHEHHUS:

1) yBenuuures;

2) yMEHBILIUTCS;

3) He U3MEHUTCS

3anummre B TaOIUIy BRIOpaHHBIC IIUQPBI 111 KaK101 (puzndeckoit BenuunHbl. Lludper B oTBeTe
MOTYT IOBTOPSITHCSL.

KoHueHTpanus Monexyn CpennexBaapaTuieckas [laBneHue Bo3ayxa BHYTpU
CKOpPOCTbh MOJIEKYJ Ms4a

Yacts 3

1. C Boicotsl 10 M et 6ymaru nagan 2 ¢. Onpenenure CpeIHIO CUITy COMPOTHBICHUS BO3yXa,
eciu macca jicrta pada 30 1.

2. Haiigute Maccy BO3/lyXa, 3allOJIHSIONIEr0 KaOMHET BHICOTOM 2,7 M U 1uiomaaso 30 M-, JlaBneHne
Bo3myxa paBHo 100 kIla, Temmeparypa Bo3ayxa pasaa 17° C. Momspras Macca Bo3ayxa 291/Modb.
3.DneKTpOH ABUTAJICS B OJTHOPOJHOM DIIEKTPHUECKOM ToJie HanpsikeHHOCThI0 10B/M. Jlo kakoit
CKOPOCTH pa30THAJICS JIEKTPOH 3a 2 MKC, €CJIM B HAa4aJbHBI MOMEHT BPEMEHHU OH IMOKOUJICS?

TaJIOHBI OTBETOB

Yacts 1 r
1 r
2 b
3 B
4 B
5 B
6 B
7 B
8 B
9 b
10 B
11 r
12 A
13 r
14 b
15 B
16 B
17 B
18 B
19 r
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20 B
22 b
23 B
24 B
25 b
Yactb 3
1 F.-? Pemrenue :
»
h=10 m [I] Fe X = Mg + Fe
t=2 ¢ mg> ma=mg - Fc
m=0,03 kr yFc =mg - ma
Vo =0 a= 2*h/t?
a=2*10/4 a= 5 m/c?
¢ =0,03*10 -0,03*5 =0,15 H
Orser: 0,15H
2 m -?
m=R =T
h=27wm PV = M
Pel=M
S =30 m? m= RsT
P = 10°TIa T=t+273=290°K
V= h*S
105+ 2,7« 30«29+ 107°
t =179 m = 831+ 290 =975 kr
M =29 *10°3 xr/ monb Ortsert: 97,5 kT
3 V -?
E=2 *10 B/m A=m*V?2 ; A=E*d*e;
V
t= 2%105¢ d=2*% A= ErervA2
Vo =0 m*\V/2/2 = E*e*\/*t/2
e=1,6 *10 P KnV=
2+176+1071%9 £ 276
m=9,1 *103! kr V= 031103
V=6,9*10° m/c
Otger: 6,9 *10° m/c

Kputepuu oneHku
OuneHnBanue 3aiaHuii yacreid 1 u 2
3a BeIONTHEHUE 3aJaHuA YacTH 1 cTyneHT nomydaer 1 6a, ecnu BEIOpaHHBINA UM OTBET COBIIAIAET
C YKa3aHHBIM B TaOJIHUIE OTBETOM.
3a BBITIOJTHEHUE 3aJaHHUA YACTH 2 CTYJCHT MOIy4aeT 2 0aJjia, eciiy 3anicaHHblil UM Ha0op [udp
COBIIAJIACT ¢ YKa3aHHBIM B Tabuie; 1 6aji, eciivi B OTBeTe UMeeTCs XOTs Obl o1Ha ommoKa; 0
0aJ1JI0B, €CIIi OITHOOK OO0JIee OTHOM.
O01Me NpaBuIa OlEHMBAHUSA 3aJaHui 3
3a BBITIOJTHEHUE 33JaHUSI YaCTH 3 CTY/ICHT MoydaeT 3 0aJlia, ec/id B pelIeHUH MPUCYTCTBYIOT
NMPaBWJILHO BBITIOJTHEHHbIE CJIETYIOIIHNE 3JIEMEHThI:
- IPaBWJIBHO 3allMCaHbl HEOOXOUMBIC JJIs PEIICHUS ypaBHEHUS (3aKOHBI);
- IPaBWJIBHO BBITTOJIHECHBI alireOpandecKkue MpeoOpa3oBaHus W BEIYHUCIICHHS, 3aIIMCAH BEPHBIN OTBET.
Oo0vuamonmumiicsi_MMeeT NpPaBo :
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JOBOIAUTH pemeHHe 10 KOHIIAa B OGH.[GM BHUAC, a 3aTEM IIOACTABJIATh YUCJIOBBIC JAHHBIC, UJIN ACIAaTh
MIPOMEKYTOUHBIE BEIYUCIICHNUS,

3aJlaHHe OlleHUBaeTcs 2 0a/1aMu, eCJId

-clieJlaHa omuoKa B MpeoOpa3oBaHUSIX WM B BEIYUCICHUSIX

NI

- IPY BEPHO 3aIlMCaHHBIX UCXOAHBIX YPABHEHUSIX OTCYTCTBYIOT MPEOOpa30BaHUs UIN BHIYUCICHUS.
3ajlaHue oleHuBaercs 1 0aIoM, eciIu

- cJleflaHa OmMOKa B OJTHOM M3 UCXOJIHBIX YpaBHEHUH

3 R0

-0/IHO U3 HEOOXOAMMBIX HCXOTHBIX YPAaBHEHUI OTCYTCTBYET.

Bo Bcex ocTajibHBIX CJIy4asix CTAaBUTCA oneHka () 0a/10B.

LlIxana coomseemcemeus 4ucia npasuibHbIX OMEEmos8 Ha Mecnosble BONPOChL OUYECHKAM NO
nAMuUOANILHOU WKANe

KonmdecTBo HaOpaHHBIX OaJIIOB
«2» -«HEYIOBIECTBOPUTEIHHO)» 0-17
«3» - «y1I0BJIETBOPUTEIILHO» 18 - 24
«y»- «XOpOIIIO» 25 - 30
«5»- «OTIMYHOY» 31-34

4.5. TunoBbie KOHTPOJIbHbIC 32JaHUA W METOAUYECKHE MAaTepUuaabl JJIs TeKylero H
MPOMEKYTOYHOT0 KOHTPOJIA
TunoBkle 3aJIaHKS JIJISI TECTA IO TEME
«JleicTBYME MAarHMTHOTO ITOJISI HA DPOBOJHUK C TOKOMY

3ananue 1
Hampasnenuto cuisl Amnepa, IeHCTBYIOIIEH Ha IPOBOJAHUK C TOKOM COOTBETCTBYET:

Bvibepume ooun uz 4 eapuanmos omeema:
1)1
2)2
3)4
4) 3

3ananue 2

MarsuTHas CTpesKa, PacioIoKeHHas BOIH3H MPAMOTO TIPOBOJHMKA ¢ TOKOM, HoBepHynach Ha 180°.
OTO MOIJIO IPOU30UTH BCIIEICTBUE TOTO, YTO

Bvibepume ooun uz 4 eapuanmoe omeema:

1) B IpoBOAHMKE U3MEHWIIOCH HAIIPaBJIEHUE TOKA

2) BOKpYT MPOBOJIHUKA U3MEHUIIOCH IEKTPUUYECKOE T10JIe

3) B IpOBOHUKE U3MEHWIACH CHJIA TOKA

4) MarHuTHasl CTpeJiKa epeMarHuTHIIach

3amganue 3
[Tpstmo¥i TPOBOAHKK C TOKOM IMOMEIIEH B OTHOPOAHOE MAarHUTHOE TOJe. YTOI MEXAY TPOBOJAHUKOM U
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CUJIOBBIMM JIMHUSIMHU BEKTOpa MarHUTHOM MHAYKIMHU u3MeHst0T ¢ 600 1o 300. Monyinb cuisl,
JICUCTBYIOIIEH HA TPOBOIHUK:

Buibepume ooun uz 4 éapuanmos omeema:

1) He u3MeHuTCS

2) yBEIUYHTCS B 3 pa3
3) yMeHbILIUTCS B 2 pa3

4) yMEHBILIUTCSA B 3 pa3

3aganue 4

KakoBa mHIyKIIMsI MArHUTHOTO TIOJIsI, €CJIM OHO JIeUCTBYET ¢ cuiioi 50 MH Ha kaxkzbie 5 cM JJTMHBI
MPOBOJIHUKA MPU CUJIE TOKA B HeM 1 A?

Buvibepume ooun uz 4 sapuanmos omeema:

1)0,4Tn

2)1Tn

3)4Tn

4) 40 mTn

3agaHue 5

JIBa nmapanienbHbIX IPOBOJA, 10 KOTOPBIM IIPOTEKAIOT TOKU B Pa3HbIX HAIIPABJICHUAX
Buvibepume ooun us 4 sapuanmos omeema:

1) He B3aumoneiicTBytOT

2) CHauayia mpUTATUBAIOTCA, @ TOTOM OTTAJIKHUBAIOTCS

3) Ilputarusatorcs

4) OTTanKuBaoTCs

3agaHue 6

B MarnuTHOE 110J1€ MOMECTHIIM ITPOBOJHUK C TOKOM. Yepe3 HEKOTOpOoe BpeMsi CHILy TOKa B HEM
YMEHbLIWIM B 2 pa3a. 3mMeHunace i npu 3TOM UHYKLIHASI MATHUTHOTO MOJISI?

Buvibepume ooun us 4 eapuanmos omeema:

1) [lns oTBeTa HE XBaTaeT JaHHBIX

2) YBenuuuiach B 2 pasza

3) YMensbimuace B 2 pasza

4) He nzmenunnaco

3aganue 7

Kyna nanpasiena cuiia, JeHCTBYIOIIAs CO CTOPOHBI MArHUTHOTO TIOJISL, HA TIPOTOH?

X X X X
X X X X
X X X X

Buvibepume ooun us 4 eapuanmos omeema:
1) Beepx

2) Baeso

3) Buus

4) BripaBo

3aganue 8

Kak usmenurcs cuna, [eiicTByromas Ha MPOBOJIHUK C TOKOM, IPU YMEHbIIEHUU UHTYKIIUU
MarHMTHOTO 1oJjs B 3 pasza?

Buvibepume ooun us 4 sapuanmos omeema:
1) yBenuuutcs B 3 paza

2) ymeHbLIuTCs B 9 pas

3) HE U3BMEHUTCS

4) ymenbiuTcs B 3 pasza

29



3aganue 9

JIBa mapajuienapHbIX MPOBO/IA, IO KOTOPHIM MPOTEKAOT TOKU B OJTHOM HaIlpaBJICHUHU
Bvibepume ooun uz 4 eapuanmos omeema:

1) OrrankuBaroTcs

2) CHayvaJia mpUTATUBAIOTCS, a IOTOM OTTAJKUBAIOTCA

3) He B3aumoeiicTByIOT

4) Ilputsarusarorcs

3amanue 10

Ha n3onupoBaHHBIi IPOBOJIHHUK C TOKOM B MAarHUTHOM I10JI€ IEUCTBYET cuila AMnepa, MOAyJib
koTtopoii 1,2 H. Eciau npoBOJHUK CIOXKUTH BIBOE IPU TOM € TOKE, TO MOJYJIb CUJIbI, IEHCTBYIOIIEH
Ha MPOBOJIHUK, OyJET paBeH:

Bvibepume ooun uz 4 eapuanmos omeema:

1) 0,6 H

2)0H

3) L8 H

4)3,6H

Kunroum k Tecram

1) (1 6.) Bepnsie oTBeTHI: 4;
2) (1 6.) Bepnsie otBeTsl: 1;
3) (1 6.) Bepasie oTBeTHI: 4;
4) (1 6.) BepHsie oTBeTHI: 2;
5) (1 6.) Bepasie oTBeTHI: 4;
6) (1 6.) Bepubie oTBeThI: 3;
7) (1 6.) Bepabie oTBeTHI: 3;
8) (1 0.) Bepusble oTBeThI: 4;
9) (1 6.) Bepusie oTBeTHI: 4;
10) (1 0.) Bepuble oTBeTHI: 2.

Kpurepun onenkn
3a 0JIMH NpaBWJIBHBINA OTBET HAYMUCISIETCS. OJIMH Oasul

OreHka banner

5 Bemonaeno 91-100% ; 9- 10 orBetoB

4 Bemonneno 75- 90% ; 8 orBeTOB

3 Brrimonaeno 60-74% ; 6- 7 orBeTOB

2 Brimonneno menee 60% , MeHee 6 OTBETOB

TuroBsle 3a1aHus UL KOHTPOJBHON pabOTHI 110 TEME
«MarautHoe 1oJe. DIeKTPOMarHuTHAsT HHAVKIIASD)

Bapuanr 1

Al. Yem 00bsCHSETCA B3aUMOJICHCTBHE ABYX NMapauIeIbHBIX TIPOBOJHUKOB C IIOCTOSHHBIM TOKOM?
1) B3auMOEHCTBHE JCKTPHUYCCKUX 3aPSIIOB;
2) NeiiCTBHE DIEKTPUUECKOTO MOJISl OHOTO TIPOBOIHUKA C TOKOM Ha TOK B JIPYTOM IPOBOJTHUKE;
3) neiicTBHE MAarHMUTHOTO TIOJISE OJJHOTO MTPOBOJIHUKA HA TOK B IPYTOM IPOBOIHHUKE.

A2. Ha kakyro yactuiy AelicTByeT MarHUTHOE Tojie?
1) Ha OBIKYIIYIOCS 3apsKEHHYIO;
2) Ha IBWKYLIYIOCS HE3apsKEHHYIO;
3) Ha MOKOALIYIOCS 3apsHKEHHYIO;
4) Ha MOKOSIIYIOCS He3apsKEHHYIO.

30



HaITpaBJICHUE WHIYKIIUM MarHUTHOTO TIOJIS,
CO3AaHHOTO IMPAMBIM IPOBOAHHUKOM C TOKOM.
1) A; 2) b; 3)B. I

A3. Ha kakoM U3 pUCYHKOB IIPaBWJIBHO MOKA3aHO A B B. ) 7

ol
~
Sol
~

ol

D

A4. [IpamonuHENHbINA TPOBOAHUK JIMHOW 20 CM HaXOJAUTCA B OJTHOPOJHOM MarHUTHOM I10JI€ C
unaykiueit 5 Ti u pacnonoxen mog yriaom 30° k BekTopy MarHuTHOH uHAyKIuK. YeMy paBHa cuna,
JICUCTBYIOIAsl HAa TPOBOJHUK CO CTOPOHBI MAarHUTHOTO I0JIs, €CJIA CUJIa TOKAa B TPOBOJAHUKE 2 A?

1) 1,2 H; 2)0,6 H; 3)2.4 H.

AS5. B MarHuTHOM 110JI€ HAXOJIUTCS MPOBOJIHUK C >
TokoM. KakoBo HampaBiieHue cuibl AMiepa, 7 >
JIEHCTBYIOIIEH HA TTPOBOTHUK? . >
1) ornac; 2)k Ham; 3) paBHa HYIIIO. ! >

B

A6. DnexTpomMarauTHasi UHAYKIUS — 3TO:
1) sBieHHE, XapaKTEPHU3YIOIIEe JCHCTBHE MATHUTHOTO IMOJIS Ha JBYOKYIIUICS 3apsi;
2) sIBJICHWE BO3HMKHOBCHHUS B 3aMKHYTOM KOHTYPE 3JICKTPHUECKOTr0 TOKA MPU M3MEHCHUH
MarHUTHOTO MOTOKA;
3) sBiICHHUE, XapaKTePU3yIoIlee AeHCTBUE MATHUTHOTO MOJIS HA MPOBOIHKUK C TOKOM.

A7. Ha xBajipaTHyI0 paMKy IJIOIIAAbI0 2 M2 B OJHOPOJIHOM MarHUTHOM TI0JI€ ¢ HHayKiueit 2 T
JefCTBYeT MaKCUMallbHBIN BpalllalolIil MOMEHT, paBHbI 8H-M. yemy paBHa cuia Toka B paMmke?

1) 12A; 2)0,6A; 3)2A.

B1. YcranoBuTe cOOTBETCTBHUE MCKAY (bI/ISI/I‘IeCKI/IMI/I BCJIMYHNHAMU U CJUHHUIAMHU UX U3MCPCHUSA

BEJIMUMHBI EJJMHUIIBI UBMEPEHU S
A) | HHIYKTUBHOCTD 1) tecna (Ti)
b) | MarHUTHBIN NOTOK 2) redpu (I'n)
B) | MHIYKIMS MarHUTHOTO TMOJIS 3) BeOep (BO)
4) | BoasT (B)

B2. Yactuna maccoit m, Hecymias 3apsj (, IBH)KETCS B OAHOPOJAHOM MAarHUTHOM IOJI€ ¢ MHIYKIMeH
Brio okpyxxHocTH paanyca R co ckopocthio V. UTo Mpou30HIET ¢ painycoM OpOUTHI, IEPUOIOM
oOpalleHnss ¥ KMHETHYECKOW YHepruei YaCcTUIIb TP YBETUUYEHUH CKOPOCTH JABMKEHHS?

K kxax o mo3uiuu nmepBoro cToJiona moadepuTe COOTBETCTBYIONIYIO MO3HUIIUIO BTOPOTO U 3AITUIIINTE
B TaOMIly BEIOpaHHbIe HUGPHI 1101 COOTBETCTBYIOIIUMH OYKBaMHU

OU3NYECKUE BEJIMYMHBI X UBMEHEHUW A
A) panuyc opOUTHI 1) | yBenuuuTcs
b) MeproJT O0panIeHUs 2) | yMEHBIIUTCS
B) KWHETUYECKasi SHEPrusi 3) | He U3MEHHTCS

C1.B karymike, H”HIyKTUBHOCTb KOTOpO paBHa 0,6 I'H, Bo3Hukia 3/1C camomnayknuu, pasHas 30 B.
PaccunraiiTe N3MEeHEHUE CUITBI TOKA M SHEPTUU MarHUTHOTO TOJISI KaTYIIKH, €CJIH 3TO MPOU30IILIO 32

0,2c.

OnennBanue 3a0auui yactei A u B
3a BBIMOJTHEHUE 33/IaHUsI A CTYyACHT mojydaeT | 0ast, eciu BEIOpaHHBINH UM OTBET COBMAIACT C
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YKa3aHHBIM B Ta0JIHIIE OTBETOM.

3a BeIMOJHEHWE 3a1aHusl B cTyneHT nosyvaer 2 6aia, €cliv 3aMcaHHbIi ©M Habop mudp coBmaaaet
C YKa3aHHBIM B Tabmuie; 1 6amm, eciu B 0TBeTe MMeeTcs XOTs Obl ofHa ommobka; 0 6amioB, eciu
omrn0oK 0oJIee OIHOM.

OOmuue npaBuia onieHUBaHus 3aganuii C

3a BeImoHeHUe 3aanus C ydamuiics noaydaer 3 6aiia, €Clid B PEIICHUH IPUCYTCTBYIOT ITPAaBUILHO
BBITIOJTHCHHBIE CIICAYIONINE IIEMEHTHI:

- MPAaBWJIbHO 3aIMCaHbl HEOOXOAMMBIC VISl PEIICHUS YPaBHEHUS (3aKOHBI);

- MPAaBWJILHO BBHITIOJIHEHBI AJITeOpandecKue MpeoOpa3oBaHus U BHIYMCIICHHS, 3aIIMCaH BEPHBIN OTBET.
yJaluiicsa UMeeT Ipaso :

JIOBOJIMTH pElIEHUE 0 KOHIIA B OOIIEM BHUJIE, a 3aTEM IOJICTABIIATh YHMCIOBBIC JaHHBIC, HJIN JIEIaTh
MIPOMEKYTOUHBIC BEIYHCIICHUS;

3aJlaHue OICHUBACTCS 2 OajiaMu, eciu

-cJIeIaHa OIMOKa B IPEOOPa30BaAHUSIX MU B BEIYUCICHUSIX

WIn

- IIPU BEPHO 3aIMCAHHBIX UCXOHBIX YPABHCHHSIX OTCYTCTBYIOT ITPEOOPA30BAHUS WU BBIYUCIICHUS.
3aJlaHue OolleHuBaeTcs 1 6amioM, eciu

- cJIeJiaHa OMTMOKA B OJTHOM M3 HCXOJIHBIX YPaBHECHUI

WIn

-0IHO U3 HEOOXOUMBIX HCXOJHBIX YPaBHEHUH OTCYTCTBYET.

Bo Bcex ocTanpHBIX cllydasx cTaBUTCS olieHKa () 0ayios.

Tabnnia oTBeTOB K 3agaHusaM yacteid A, B u C

Al A2 A3 A4 AS A6 A7 Bl B2 Cl

B1 3 1 3 2 2 2 3 231 131 10 A;30 JIx
Pemenne 3agannii yactu C
BapuanT 1
y S A= S
Hcnonb3yst 3aK0H 2JIEKTPOMATHUTHOW WHIYKIIAN At TIOJTyYaeM L =10 A.
LI?
DHeprus MarHUTHOTO TOJIsS W= 2 =30 Jx
Kpurepuu onieHuBaHus
MaxkcumMansHOE KOIn4ecTBo 6auios — 14
Tabnnia nepesoa 0aI0B B OLIEHKY
Yucio 0ayuioB 0-3 4-7 8-11 12-14
Orenka 2 3 4 5

Kpurepun o1ieHKH YCTHOTO OTBETA

[Tpu onieHKe 00yUaIOLIETrocs CleAyeT yUUTHIBATh:
1) TOJIHOTY M MPaBWIBLHOCThH OTBETA;
2) CTeleHb OCO3HAHHOCTHU, TOHUMAHUS U3y4YCHHOTO;
3) s3pIKOBOE O(OpPMIICHHE OTBETA.
OreHka «5» CTaBUTCS, €CITU 00yUJaIOITHIiCs
MOKA3bIBACT BEpHOE MMOHUMaHKE (PHU3UIECKON CYITHOCTH PAacCMaTPUBACMBIX SIBJICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA, JaeT TOHHOE UCTOJIKOBAaHNE OCHOBHBIX MOHSATHIA, 3aKOHOB ,
TEOpHH, a TaK)Ke MPABIIILHOE ONpe/IeIeHne (PU3HIECKUX BEIMYUH, UX STUHUIL, CIIOCOOOB
WU3MEPEHUS; PABUIBLHO BHITIONHSET YEPTEKH, CXEMBI U TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY
TUTaHY, COIIPOBOXKIAET PACCKa3 HOBBIMH IMPUMEPAMHU; MOXKET YCTAHOBUTH CBSA3b MEKIY U3ydaeMbIM
U paHee U3yUYeHHBIM MaTepHaliOM 0 Kypcy (PU3UKHU, a TAKKE C MATEPUAIOM, YCBOSHHBIM TIPH
U3YYCHUH JPYTUX MPEAMETOB.
Orenka «4» CTaBUTCS, €CIIM OTBET yIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OILICHKY
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«5», HO OTBET J1aH 0e3 UCTIOIB30BaHUsI COOCTBEHHOTO TIJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS
3HaHWI B HOBOM CUTYaIlMHU, O€3 UCIIOIH30BaHUS CBI3EH C paHee N3YYCHHBIM MAaTepUAIOM U
MaTepuaIoM, YCBOSHHBIM MPH U3YyYEHHUH JIPYTHX MPEIMETOB; €CIIU 00yUYaIOUTUIICs TOMYCTHI OHY
omMOKy miu 0oJiee IBYX HEIOUETOB M MOXKET MX MCIIPABUTH CAMOCTOSTEIILHO WIIH C HEOOIIIION
MIOMOIIBIO TIPETIOIaBaTeIsl.

OrneHka «3» CTaBUTCS, €CITU 00YYAIOUIHICS TPABUIBHO TTOHUMAET (PU3UYECKYIO CYITHOCTh
paccMaTpUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICIbHBIC IPOOCIIHI B
YCBOEHHH Kypca (GU3UKH, HE TIPENSATCTBYIOIINE TATbHEHIIIEMY YCBOSHHIO IPOTPaMMHOTO
Marepuala; yMeeT IPUMEHSTh ITOJTyYCHHbBIC 3HAHUS TIPU PEIICHUH MPOCTHIX 32144 C
UCIIOJIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSETCS MIPH PEIICHUN 337a4, TPEOYIOIINUX
npeoOpa3oBaHusl HEKOTOPBIX (pOpMyIT; JOMyCTHI He OoJiee 0JTHOM TpyOoi niu He Oosee IByX —
TpeX HErpyOBIX OMIMOOK, OJTHON HErpyOOi OIMMOKHU M TPEX HEJOUYETOB; JOIMYCTHII Y€ThIPE WITH MATh
HEJIOYETOB.

OreHka «2» cTaBUTCS, €Cli 00YUaIONIUICS HE OBJIa/Ie]l OCHOBHBIMU 3HAHUSMU U YMEHUSMU B
COOTBETCTBHUH C TPEOOBAHUSIMH ITPOrPAMMBI M JIOMTYCTHIT OOJIbIIE OMIMOOK U HEIOUETOB, YeEM
HEO0OXOAMMO JIJIS1 OLICHKH <«3».

Onenka «1» craBuTCS, €clii 00y4YarOLIUIiCs HE MOXKET OTBETUTh HU Ha OMH U3 MOCTABJICHHBIX
BOIIPOCOB.

Tunossle 3aJaHus JUISL CAMOCTOSITEIbHON paboThI 110 TeMe «KosebaHus

Kaptouka 12.1

1. Yro Takoe MexaHMYecKoe Kojiebanue?

2. Yro Takoe aMIIuTy1a KoueOaHus?

3. Ilepeectu B CHU A= 25Mmm.

4. Yro takoe nepuoa?

5. Ilepesectu B CU T= 2,5 mMuH.

6. Yro takoe pe3oHaHc? YCIOBHE BOSHUKHOBCHHMS.

Kaprouxa 12.2.

Ka

UYro HazbIBaeTcss CBOOOIHBIM KosiebaHuem?
UYro Takoe yactoTa KojseOaHuit?
UYro takoe (a3za konebaHuin?
Ammututyza paBHa ScM, ¢asza konebanuit paBHa 3w t. Hanmucats ypaBHeHue kosebanus. (COS)
Ha3zBatb mapameTpsl KojeOaHuil.
[TepeBectu B CU 18
Touka 12.3.
HazoBuTe ycinoBue BO3HUKHOBEHHUS KOJIeOaHUH.
[TpuBenuTe npuMepsl KoneOaHHH.
Yro Takoe yacroTa?
Kakue xosne6aHus Ha3bIBAIOTCS 3aTyXaIOIMMU ?
ITepesectu B CU M=350r
Ammuutyna 2cM, ¢aza konedanus 6,5nt. Hanucate ypaBHeHne koneOaHuil.

@m%wwbﬁ@w%wwﬁ

KapTqua 12.4.

1. Yto Takoe BBIHYXJIEHHBIC KOneOaHus?

2. Kakas gusndeckas BeIMYMHA XapaKTEPHU3yeT pa3Max KoeOaHuit?
3. Uro takoe nepuoa?

4. Haiiti yacToTy KoJiebanuii , ecim mepuoA paser 20c.

5. Hanmmmure dpopMyny nepuojia MaTeMaTHIeCKOTO MasTHHUKA.

6. IlepeBemute B CU L= 45CMm.

Kaprouka 12.5

1. Kakue ¢usnueckre BeIMUHNHBI XapaKTepU3YIOT NePUOANYHOCTh KOeOaHuit?

2. Yro Takoe ¢aza?

3. Tlepeectu B CU 36 km/u

4. Yro Takoe pe3oHaHC?

5. Ammumrtyna paBHa ScM, HUKIMYecKas yactoTa 4n. Hanummre ypaBHeHue Kosie0aHusl.
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6. Tlouemy cBOOOIHBIC KOJICOAHHUS SIBISIFOTCS 3aTyXAIOIIHAMHE?

Kputepuu olleHKH NUChbMEHHON pa0OThI
OrieHKa «5» CTaBUTCS, €CIIM Pab0Ta BBITIOTHEHA MOJTHOCTHIO 0€3 OMMO0K U HEI0UYETOB.
OrieHka «4» cTaBUTCSA 32 pabOTY, BRITOJHEHHYIO TIOJHOCTHIO, HO IPH HAJIMYHMH B Hel He Ooliee
OJTHOM TpyOO# OIMOKM MIIM OJJHOTO HEJ04YeTa, He 00JIee TPeX HEeA0UETOB.

OrneHKa «3» CTaBUTCS, €CJIM 00yUYaIOIIUICS MPABUIIBHO BBITIOJIHWII HE MeHee 2/3 Bcel padoThl Witn

JOITYCTHII He 60Jiee 0THOM rpy0oli OMMOKY ABYX HEIOYETOB, HE OoJiee 0 HOM Ipy0Ooil u ogHOMH
Herpy0oii ormuoOKH, He 60JIee Tpex HErpyObIX OMMOOK, OJTHON HErpyOOi OMMOKHU U Tpex
HEJIOYETOB, IIPU HAJTMYUU YETHIPEX — ISITH HEJIOUETOB.

OreHka «2» CTaBUTCSA, €CIIU YUCIIO OMNOOK U HEJOYETOB MPEBBICHUIIO HOPMY JUISI OLICHKH «3) WIIH

MIPaBUJILHO BBIMIOJHEHO MEeHee 2/3 Bcel paboThI.
Ouenka «1» cTaBUTCS, €CJIM HE BBIMOJIHEHO HU OJHOTO 3aaHusl.

KDI/ITGDI/II/I OLICHWBAaHWH PCHICHHUA 3a1a4n
061)3361_1 PECHIICHHUA 3aa4u

HaiizuTe Maccy BO3yXa, 3allONHSAIONIEr0 KabUHET BLICOTOH 2,7 M U Tiomaznbio 30 M2, JlaneHue
Bo3yxa paBHo 100 xIla, Temmeparypa Bo3ayxa pasaa 17° C. Momspras Macca Bo3ayxa 291/Modb.
m -?

m=R=T
h=27m PeV="4
P+Va+M
S =30 m? M= RsT
P = 10°TTa T=t+273=290°K

V=h*S
10527 =30« 29« 1077
t :170 m= 8,31 =290

M =29 *10°2 xr/ MOJb

=975 kr

Ortsert: 97,5 KT

Kputepnu OLICHKH TECTOBOT'O 3aJIaHMS
3a OJINH HpaBI/IHBHHﬁ OTBCT HAYUCJIACTCA OJUH Oamr

OreHka bamsr

5 Bemonueno 91-100% ;
4 Bemomnneno 75- 90% ;
3 Brimonueno 60-74% ;
2 Brimonueno menee 60%

Kpurepuu onieHkH 1a00paTOPHBIX U MPAKTUYECKUX PabOT
OreHka «5» CTaBUTCS B TOM CiIydae, eciii 00y4aromuics:
a) BBIMOJIHWI paboTy B MOJHOM 00beMe ¢ coOIr0IeHneM He0OX0MMOil 1oCIe10BaTeIbHOCTH
NIPOBE/ICHUS ONBITOB U U3MEPEHHUIA;
0) caMOCTOSTENIFHO U PAllMOHAIIBHO BBIOpAJ M MOJTOTOBUII JUISL ONBITa BCE HEOOXOIMMOE
000pyI0BaHNUE, BCE OIBITHI MTPOBEN B YCIOBUAX H PEKUMAX, 00€CIICUNBAIONINX ITOTyUYeHUE
pe3yJIbTaTOB U BBIBOAOB C HAMOOBIIEH TOUHOCTBIO;
B) B IIPEJICTABICHHOM OTYETE MPABUIILHO W aKKYPATHO BBITTOJHUII BCE 3aITHCH, TAOIUIIBI, PUCYHKH,
4epTexku, rpaduKy, BBIYUCICHUS U CIIENIall BBIBOJIBI;
T') IPaBUWJIbHO BBIMOJIHUII aHAJIU3 MTOTPEIIHOCTEH;
1) cobumo1an TpeboBaHuUs 0€30MaCHOCTH Tpy/Ia.
OreHka «4» CTaBUTCS B TOM CITydae, €ClId BBIITOJTHEHBI TPEeOOBaHUS K OLIEHKE S5, HO:
a) OTIBIT ITPOBOJMJICA B YCIIOBUSX, HE 00ECIEUNBAIOLINX T0CTATOYHON TOYHOCTH U3MEPEHHUIA;
0) iy OBUTO TOMYIIEHO ABA-TPU HEIOUETa, MU He Oosee 0HOM HerpyOoi omMOKN B OJTHOTO
He/loueTa.
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Orenka «3» cTaBUTCS, €ClId Pad0Ta BEITIOJHEHA HE TTOJTHOCTHIO, HO 00hEM BBITIOTHEHHOW YacTH TaKOB,
YTO MOKHO CJIEaTh BBIBOJIbI, UM €CIIU B XO/I€ TPOBEICHUS OIbITa U U3MEPEHHM ObLTH TOMYLICHBI
CJIETYIOIINE OIIUOKU:
a) OIBIT IPOBOAMJIICS B HEPALIMOHAIIBHBIX YCIOBUSIX, YTO MPUBEJIO K MOJIYUYEHHUIO PE3YIBTATOB C
00JIbIIEH TOTPEIIHOCTHIO,
0) Wiy B OTYETE OBUIHM JOMYIIEHBI B OOIIECH CIIOKHOCTH HE 00sIee NBYX OMMOOK ( B 3aIMHUCSIX €IUHUIL,
M3MEPEHUSX, B BEIUMCIICHHSIX, TpaduKax, Ta0JINIaX, CXeMax, aHAJIM3€ MOTPEIIHOCTeH U T.1.), He
MPUHLIMITAAIBHOTO JUIS JaHHOU paboThl XapakTepa, He MOBIUSABIIMX HA PE3YJbTaT BHIMOIHEHHUS,
B) WJIM HE BBINOJIHEH COBCEM WJIM BBIIIOJIHEH HEBEPHO aHAJINU3 MOTPEIIHOCTEH,
T') WM padoTa BBIMOJTHEHA HE TIOJTHOCTHIO, OJTHAKO 0O0HEM BBITTOJIHEHHOW YaCTH TAKOB, YTO ITO3BOJISET
MOJIYYUTh IPABWIbHBIE PE3YJIbTAThl U BBIBOJIBI [0 OCHOBHBIM, IPUHIUIUAIBHO BaXKHBIM 3a7jauaM
paboTHI.
OreHka «2» CTaBUTCS B TOM ClIydae, eClu:
a) paboTa BBIMIOJHEHA HE MOJHOCTHIO, 1 00BEM BBHIIIOJIHEHHOM YacTH pabOTHl HE IO3BOJISIET CAETIATh
MPaBUJIbHBIE BHIBOJIBI,
0) WM ONBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOTIOCHIS POU3BOAUINCH HETIPABUIIBHO,
B) WJIM B X0/ paOOThI U B OTYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HETOCTATKH, OTMEUCHHBIE B
TpeOOBAHUAX K OLICHKE «3».
Onenka «1» craBUTCS B TEX CiydasiX, KOTJla y4alluiics COBCEM HE BBITIOIHUI paboTy WK He
cobmoan TpeboBaHUi 0€30MaCHOCTH TPYy/a.
B Tex cinywasx, korjaa yyamuiics mokasaji OpUTMHaIbHBIA U HanOolee pallnOHAIbHBIN MOAX0. K
BBITIOJTHEHHIO pa0OTHI M B ITPOIIecce padOThI, HO HE N30eXkKall TeX WM MHBIX HEJOCTAaTKOB, OI[CHKA 32
BBITNIOJTHEHHE PabOThI MO YCMOTPEHHIO YYUTENSI MOKET ObITh MOBHIIICHA IO CPABHEHHIO C YKa3aHHBIMU
BBIIIIC HOPMaMH.
I'pyObiMu cuuTaOTCS CIeayonue OInOKH:
HE3HaHUE OIPEICTICHUS OCHOBHBIX IMOHSATHH, 3aKOHOB, TIPABHII, OCHOBHBIX TTOJIOKEHUHN TCOPHH,
He3HaHue GopMyll, OOMIETIPUHATHIX CHMBOJIOB 0003HaUCHUHN (PU3NYECKUX BETUYHH, SAMHULL UX
U3MEPCHUS;
HE3HaHWE HAMMEHOBAaHUH €IMHUIl U3MEpPEHUs,
HEYMEHHWE BBIJICIUTH B OTBETE TJIaBHOE,
HEYMEHHE MPUMEHSTh 3HAHUS [Tl PEIICHUS 3a/1a4 U 00bICHEHUS (DU3HUECKUX SIBICHU,
HEYMEHUE JIeJIaTh BHIBOJIbI M 0000IIECHNS,
HEYMEHHE YUTATh U CTPOUTH IPaPUKU U MPUHITUITHATIBEHBIE CXEMBI,
HEYMEHHE TIOJITOTOBUTH YCTAHOBKY MJIH JIAOOpaTOpHOE 000pyI0BaHUE, IPOBECTH OTIBIT,
HEO0OXOUMBIE PACUETHI UIIHM UCIIOJIb30BATh MOJIyUYEeHHBIE JaHHBIE /1JIs1 BEIBOJIOB,
HEYMEHHUE TI0JIb30BATHCS YYCOHHMKOM M CITPABOYHUKOM IO (DU3HKE U TEXHHKE,
HapyIIeHUe TEXHUKH 0€30MaCHOCTHU MPU BHIOTHEHUH (PU3MYECKOTO IKCIIEPUMEHTA,
HEOPEKHOE OTHOIIIEHHE K TA0OPATOPHOMY O00PYIOBAHUIO I U3MEPHUTEIBHBIM MTPUOOpaM.
K HerpyObiM ommdkam cieayer OTHeCTH:
HETOYHOCTb (DOPMYJIMPOBOK, OIIPEEIEHNUN, TOHATUH, 3aKOHOB, TEOPUH, BbI3BaHHASI HETTOJIHOTON
0XBaTa OCHOBHBIX IIPU3HAKOB OIMPEIEIIeMOro MOHATHS WU 3aMEHOM OTHOTO-ABYX M3
STHX MPHU3HAKOB BTOPOCTEIICHHBIMU,
OIIMOKY TIPU CHSATUU TMOKA3aHUH ¢ U3MEPUTENBHBIX TPHUOOPOB, HE CBSI3aHHBIE C OIPEICTICHHEM
IIEHBI JICJICHUS TIKATBI ( HAITPUMEp, 3aBUCSAIINE OT PACTIONI0KEHUS U3MEPUTEILHBIX TTPHOOPOB,
ONTUYECKHUE U JIp.),
OIMOKH, BRI3BAaHHBIC HECOOTFOICHUEM YCIIOBUH IMPOBEICHUS OTBITA, YCIOBUN PabOTHI
HU3MEPUTENLHOTO MpruOopa ( HEypaBHOBEIICHHBI BECHI, HE TOUYHO OMpPE/IEIeHa TOUKa OTCUeTa),
OIIMOKHY B YCJIOBHBIX 0003HAUCHUSIX HA MPHHIIMITHAIBHBIX CXeMaX, HETOYHOCTh Tpaduka u Jp.,
HEPAIMOHAIBHBIN METO/I PEeIIeHUs 33a/Jaul UM HeJOCTaTOYHO MPOTYMAaHHbBIN TUIaH YCTHOTO OTBETA
(HapyIIeHHe JIOTHKH, TOJIMEHA OT/IEIbHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIICHHBIMH),
HEpalMOHAIBHBIE METO/IBI pa0OThI CO CIIPABOYHOM U IPYrOi IUTEpaTypoi, HEyMEHHUE pelaTh
3a1a4yd B OOIIEM BUJIE.
Hepouersr:
HepannoHaibHBIE 3aITUCH ITPU BBIYUCIICHUSX, HEPAIIHOHAIBHBIC IPUEMBI BEIYHCIICHHH,
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npeoOpa3oBaHUil U PEIICHUI 3a/1a4.

Apudmerndeckue ommOKH B BEIYUCICHUSAX, €CIIM 3TH OMUOKH TPy00 HE HCKAXKAIOT PEATbHOCTh
MOJIy4EHHOTO pe3ysbTara.

OTtaenpHbIE MOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA UM OTBETA.

HebpesxHoe BbINOIIHEHUE 3aMUCEH, YepTekKeH, cXxeM, rpaduKoB.

Opdorpadudeckue 1 MyHKTyallMOHHBIE OIMUOKH.

CoNoA~WNE

WWRNNRNNNMNNNNNNRRRRRRRERR R
RPOOONOURWNRPRPOOWOM~NOUAWNEO

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,

IIpumepHbie TeMbl pedepaToB (IOKJIAA0B), HHAUBUAYAJIbHBIX MPOEKTOB
Anekcannp I'puropbeBud CTOJIETOB — PYCCKUH (DUBHK.
Anexcanap Crenanosud [1onoB — pycckuil yueHblil, n300peraTensb paano.
AJnbTepHaTUBHAS YHEPIreTHKA.
AKycTHYECKHE CBOWCTBA MOJIYIIPOBOIHUKOB.
Anjape Mapu AMmriiep — OCHOBOMOJIOKHHUK AJIEKTPOJUHAMUKH.
Acrepoupl.
AtomHuast pusuka. M3otomnsl. [Ipumenenne paqnoakTHBHBIX U30TOIOB.
beckoHTakTHBIE METO/IBI KOHTPOJISI TEMIIEPATYPHI.
bunonsipubie TpaH3UCTOPBHI.

. bopuc CemenoBuu SIkobu — ¢u3uk u u300peTaTeib.

. Benuuaiimme oTKpeITHS (PUBHKH.

. Buzbl anexTpuueckux pa3psaaoB. DIEKTPUUECKUE pa3psiabl Ha CIyKOE uenoBeka.
. Bmusinue nedexroB Ha puznyeckue CBOWCTBA KPUCTAILIOB.

. Bcenennas u TemHas Marepusi.

. ['anmneo ["anunelr — ocHOBATENb TOYHOTO €CTECTBO3HAHUS.

.T'onorpadus u ee npumeHeHue.

. JIBnKeHMe Tena nepeMeHHON MacChl.

. Judpakuus B HaIIeH KU3HH.

. Knnkne kpucraisl.

. 3axonbl Kupxroda amst 371eKTpU4ecKoi nemnm.

. 3aKOHBI COXPAHEHHSI B MEXAHHUKE.

. 3HaueHue oTKpbITHil ["anmues.

. Urops BacunbeBny KypuaToB — ¢u3uK, oOpraHu3aTop aTOMHONW HAYKU M TEXHUKH.
. Mcionp30BaHue 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

. Knnaccuukanus n xapakTepuCcTUKY 3JI€MEHTapHBIX YaCTHII.

. KoHCTpyKIIMOHHAsI MPOYHOCTH MaTepuaia v €€ CBsI3b CO CTPYKTYPOM.

. KoHCTpyK1IMS 1 BUIBI Ta3€pOB.

. Kpruoanekrponuka (MUKpO3JIEKTPOHUKA U XOJION).

. JJa3epHbIE TEXHOJIOTUU U UX UCIIOIb30BAHMUE.

. Jleonapno na Bunuu — y4enslit 1 u300peTares.

. MaruuTHble U3MepeHHs (IPUHIMIIBI TOCTPOEHHS TPUOOPOB, CIIOCOOBI U3MEPEHUS] MATHUTHOTO

MOTOKA, MATHUTHOW WHTYKITUH).

Maiixn @apaneit — co3aarens yueHHs 00 3JIeKTpOMarHuTHOM I0JIE.

Makc I1nask.

Meto1 MEUEHBIX aTOMOB.

Metoapl HAOMIOCHUS U PETUCTPAIIUN PATMOAKTUBHBIX U3ITYICHHUN W YaCTHII.
Merto/ibl onpeesieHus IIIOTHOCTH.

Muxann BacunbeBuy JIOMOHOCOB — y4€HBIN SHIUKIONEINCT.

Mopnenu aroma. OnbiT Pesepdopna.

MonekyIapHO-KHHETHYECKAs! TEOPUS UICAIBHBIX T'a30B.

MonHust — ra3oBblid pa3psi B IPUPOAHBIX YCIOBUSX.

HanoTtexHomorust — MeXIUCIUIUIMHAPHAS 00J1acTh (PyHIAMEHTATBHON U IPUKJIAHONW HAYKH
Y TEXHUKH.

Huxona Tecna: )xu3Hb 1 HEOOBIYAITHBIE OTKPHITHSI.

Hunsc bop — oaun U3 coznateneii coBpeMeHHOM (PU3UKH.

HyxkneocunTes Bo Beenennoil.
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45. O0psicHeHnEe POTOCHHTE3A C TOUKH 3PEHUS (PU3HKH.

46. OnTudeckue SBJIECHUS B IPUPO/IC.

47. OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOJUMOCTH.

48. TlepeMeHHBIN AIEKTPUICCKUN TOK U €r0 IPUMEHEHHE.

49. [na3ma — YeTBEPTOE COCTOSTHUE BEIIIECTRA.

50. ITonynpoBOAHUKOBBIE JATYMKU TEMIIEPATYPBHI.

51. IlpuMeHeHne )KUIKUX KPUCTAJUIOB B IIPOMBIIIJIEHHOCTH.

52. [IpuMeHeHHe SIepHBIX PEaKTOPOB.

53. [Ipupona heppomaruerusma.

54. TIpoGieMbl HKOJIOTUH, CBA3aHHBIE C UCIOJIB30BAHNEM TEIUIOBBIX MAIIHH.

55. IIpou3BoACTBO, Nepeada U UCIOIb30BAHNE IIICKTPOIHEPTHH.

56. ITpoucxoxaenne COMHEYHOW CUCTEMBI.

57. IIpe3odnekTpuueckuii 3P GeKT ero MpuMeHEeHHE.

58. Pa3BuTHE CpeACTB CBS3U U Pajino.

59. PeakTuBHBIE ABUraTEeIM U OCHOBBI PA0OTHI TEIJIOBON MAIIMHBI.

60. PenukToBOE M3ITyueHHE.

61. Pentrenosckue ayun. Mctopus otkpeitus. [Ipumenenue.

62. Poxps K. O. LIHONKOBCKOTO B pa3BUTHH KOCMOHABTHKH.

63. CBeT — 2JIEKTPOMAarHUTHAsI BOJIHA.

64. Cepreii [1aBnoBua KoposieB — KOHCTPYKTOP U OPTaHU3aTOP MPOU3BOACTBA PAKETHO-
KOCMHUYECKON TEXHHUKH.

65. Cuitel TpeHusi.

66. CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

67. CoBpemMeHHas pu3nUIecKasi KapTUHA MUPA.

68. CoBpeMEeHHBIC CPE/ICTBA CBS3H.

69. ConHIle — MCTOYHUK )XKU3HU Ha 3emIie.

70. Tpanchopmatopsl.

71. YnpTpa3Byk (0Iy4eHHE, CBONCTBA, IPUMEHEHHE).

72. YrpaBinsieMblil TEpMOSACPHBIN CHHTES.

73. YckopuTenu 3apsoKeHHBIX YaCTHII.

74. duzuka u My3bIKa.

75. ®usznveckre CBOMCTBAa aTMOC(hEpHI.

76. DOTORIEMEHTHI.

77. ®oroaddexrt. Ilpumenenue sBnenus poroaddexra.

5. METOAUYECKHME VYKA3AHUA [AJ51 OBYYAIOULIUXCA IO OCBOEHHIO
JUCHUITIIMHBI

HpI/ICTyHaSI K U3YUCHUIO AUCHUIUINHBI, CTYACHTY H€O6XO}II/IMO BHUMATCJIBbHO O3HAKOMMUTBCA C
TEMaTUYEeCKUM IUIaHOM 3aHSATHUI, CIMCKOM PEKOMEHIOBAHHOM JIUTEPATYPHI.

OCHOBHBIMU BHJAMH ayJUTOPHOW pabOThl CTYAEHTOB SBISAIOTCS YpPOK, JlaOopaTOpHbIE U
NPaKTUYECKHE 3aHATHSL.

B xozme ypoka mpenogaBaTens U3/IaraeT U pa3bsACHIET OCHOBHBIC, HAN0O0JIEE CII0KHBIEC TOHATHS
TEMBI, a TaK)K€ CBS3aHHBbIE C HEHW TeopeTHuYeckhe M IMpakTHueckue mnpodsneMsl. Bo Bpems 3aHATHI
HEoOXO0MMO BECTH KOHCIIEKT. [IpernogaBarens 1aeT Ha ypoKe 3a1aHus IS 3aKpEeIUICHHS TIPOHAEHHOTO
MarepHala, OpraHM3yeT U OKa3bIBaeT CTYJCHTY IOMOIIb B CAMOCTOSTENIbHONW paboTe BO BpeMs ypoka,
JaeT pPEeKOMEHJAllMM Ha MOJrOTOBKY K MpakTU4YecKo (jabopaTtopHoi) paboTe M yKa3zaHUS Ha
BBITIOJIHEHHE JoMalHeld paboTel. Bo Bpems ypoka mpemnogaBarenb TakkKe IMPOBOAUT MPOBEPKY
TEOPETUYECKUX 3HAHWH IO TeMe TPOIUIOTO ypoKa. AKTHBHOE ydYacTHE CTYACHTa BO BCEX JTarax
3aHATHUS, TO3BOJIUT €MY KauyeCTBEHHO YCBOUTh HEOOXOIAMMBIM TEOPeTHUECKHUH M MpPaKTUYEeCKUIH
Marcpual, p21306paTI)C$I B OCHOBHBIX BOIIpOCax W IOJYYUTH JOIMOJIHUTCIIHbHBIC HeO6XO,ZII/IMI:Ie I
NOHUMAaHMA U JajbHENIIeH MPAaKTHUYECKON NesITeIbHOCTH PEKOMEH IAlluH MIPETIO01aBaTels.

[enstmu BBITIOJIHEHUS KaK TaOOPATOPHBIX, TaK U MPAKTUYECKUX PabOT SIBIISIETCSA:

1) oOoOmienue, cucTeMaTH3alys, yriIyOJeHHe, 3aKpelyieHHe MOJYYEHHBIX TEOPEeTHYECKUX
3HAHWH 110 KOHKPETHBIM TEMaM;
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2) ¢opmupoBaHHE YMEHHH NPUMEHSATH MOJYYCHHbIE 3HAHUS Ha TNPAKTUKE, pealn3anus
€MHCTBA NHTEJUICKTYAJIbHOM U MPAKTUYECKON ACATEIbHOCTH;

3) pa3BUTHE WHTEIUICKTYAIbHbIX yMEHHH Yy OyIylIuX CHEIHaINCTOB; AaHAIUTUYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.

4) BbIpaOOTKY NpU pPELICHUH IIOCTABJICHHBIX 3aJad TaKuX NPO(EeCcCHOHANBHO 3HAYUMBIX
Ka4eCTB, KaK CaMOCTOSITEJIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTh, TBOPYECKAsi NHULUATHBA.

[IpakTnueckue 3aHATUS BbIPAOATHIBAIOT y CTYJAEHTOB HAaBBIKM IPUMEHEHUS I10JIy4E€HHBIX
3HAaHUM AN peuleHus Npo(ecCHOHAIBHBIX IMPAKTHYeCKUX 3anad. Ha mnpakTuueckux 3aHATHAX
CTYACHTHl  BBIIOJHSIOT  TPEHUPOBOYHBIC  YNPaKHEHMs,  pellalT  3aJadyd,  pa3duparoT
IPOM3BOJICTBEHHBIE CUTYAIMH, 3aHUMAIOTCS TOCTPOCHUEM TPaPHKOB, CPAaBHUTEIBHBIX TAOIUII, CXEM,
W3TrOTOBJICHUEM MAKETOB, MOJEIUPOBAHUEM H T. .

[Io cBoemy conepkaHHIO J1a0opaTopHble pabOTHl NPEACTABISIOT COOOH HAOIIOACHHUS,
U3MEPEHUsl M ONbITHI, TECHO CBSI3aHHbIE C TeMOW 3aHATHsA. JlaGopaTopHble pabOThI COCTABJIEHBI 11O
pas3zienaM M TeMaM M BBIIOJIHSIOTCS Ha JabopaTopHOM o0opynoBaHuu. CTyAEHT 00s3aH BBIOJIHUTH
BECh MepedeHb J1abopaTOPHBIX padoT.

Jlnisi BBIMOMTHEHHUS MPAKTUYECKHX M JA0OpaTOpHBIX paboT CTyAEHTaM BBIAAETCS COOPHUK
7a00paTOPHBIX M MNPaKTHUYECKUX DPAOOT WM HMHCTpYKUMs. Kaxaas MHCTpYKLHS COIEpXKUT ILelb
paboThl, IepeueHb 000PYAOBAHUSI, XO/1 BHIIIOJIHEHUSI paOOThl U KOHTPOJIbHBIE BOIIPOCHI, OOpalaroiie
BHUMaHHE CTYJCHTOB Ha CYILECTBEHHbIE CTOPOHBI H3y4aeMbIX sBJICHHH. Bonpocsl momorarot riyosxe
OCMBICJIUTh TPOU3BOAMMBIE NEHCTBUS U IOJYYEHHBIE PE3yNbTaThl U Ha UX OCHOBE CaMOCTOSITEIILHO
c/ienaTh He0OXOIMMbIE BBIBOJIBI.

B xozme paboTel HEOOXOIUMO CTPOrO COOMIOJATh NpaBWIIa OXPaHBI TPYJA; BCE H3MEpPEHHS
IIPOU3BOJUTH C MAKCUMAJIbHOM TIIATEIbHOCTHIO; JIUISl BBIYMCIIEHUN UCIIOIb30BaTh MUKPOKAIBKYJIATOP.

[locne oxoHuaHusi pabOThl KaXIblil CTyAEHT cocTaBisger oTder. HeOpexHoe odopmieHue
OTUeTa, UCIIPABIICHUE YK€ HAIIMCAHHOTO HENOIYCTUMO.

B KoHIle 3aHATUS NpenojaBaTellb CTABUT 3a4eT, KOTOPHIM CKIIAABIBACTCS U3 PE3YyJIbTaTOB
HaOJIOZCHUST 32 BBINOJIHEHUEM IPAKTHYECKOW YacTu paboOThl, NPOBEPKH OTYeTa, Oecelpl B XOJe
paboThI WM TOCTE HEe.

Tpebosanus k opopmaenuro omuemos K 1a60pamopHuiM U NPAKMuyecKkum pabomam

OT4eThl K BBINOJIHEHHBIM J1a00paTOPHBIM M MPAaKTUYECKUM paboTaM JI0JIKHBI COOTBETCTBOBATH
TpeboBanusM EnunHoit cuctemsl koHcTpykTopckoi mokymentaruu (ECKJI) um Enunoit cucrembl
texuudyecko gokymenrtamnuu (ECT/I).

OT4eTsl HAUMHAIOTCS C TUTYJIBHOIO JHCTa. Bee mocnenyromue aucTsl, TEKCTOBOTO TOKYMEHTa
JIOJKHBI UMETh PaMKy, BBIIIOJIHEHHYIO B LIBET TEKCTa. PaMKy HAHOCST CIUIOIIHOM OCHOBHOW JIMHUEH
(8=0,5...0,8 MM) Ha paccTossHuu 20 MM OT JeBO# IpaHHIbI popMaTa U 5 MM OT OCTaJbHBIX T'PAHUIL
dbopmara.

TexkcToBble JOKYMEHTHI BBIMOJIHSAIOTCS PYKOMMCHBIM CIIOCOOOM Ha mucueil Oymare Ha OJHOM
ctopoHe nucra gopmata A4 (297x210) c BeicoTOl OYyKB He MeHee 2,5 MM. BykBbl M 1ugpsl
HE00X0/IMMO MUCATh YETKO, ACTON MIIM YepHUIIaMHU OJHOTO 11BeTa (YepHOU, cCUHEH, (proseToBoil).

Bce nmcTel HymMepyrOTCS CKBO3HOM Hymepanueidl. TUTYJIbHBIM JIMCT BXOJIWUT B KOJIMYECTBO
auctoB. Ha Bcex mocneayromumx JucTax Hymepanus npoctasisercs B Mukpouramme (10x 15 mm).

TekcT pacnonaraeTcst BHyTpH PaMKH C COOTFOZICHUEM PACCTOSTHHIM:

— B HayaJle CTPOKH HE MEHEE 5 MM;

— B KOHIIE CTPOKH HE MEHEE 3 MM;

— OT BepXHEW WM HWKHEW CTPOKH TEKCTa J0 BEpXHEH WM HIKHEH paMKH JOJKHO ObITh He
menee 10 mm;

— HOBBIH a03a1] HAYMHAIOT, OTCTYMAast 15 MM OT rpaHUIIbl TEKCTA;

— MEX]y 3ar0JIOBKOM H MOCJIEAYIOIMNUM TEeKCTOM JIOJKHO OBITh HE MEHEe 15 MMm.

Otuer k nabopaTopHO paboTe pazdHBaeTCss Ha MYyHKTHI, KOTOpPbIE 0003HAYAIOTCA apaOCKUMHU
nugpamu. [TyHKTHI Tpy HEOOXOIUMOCTH MOTYT OBITH pa30UThI HA MOAMYHKTHI, KOTOPhIE HYMEPYIOTCS
B IIpeJieNax KaXa0ro NyHkTa, Harpumep: 1.2., 1.3.,1.4.

[udpossle MaTepuanbl, MOMeENIaeMble B O0T4YeTe, 0GOpMIISIIOTCS B BUJe Tabmuu. Han mpaBeiM
BEPXHHUM YIJIOM TaOJHIbI J0JDKHA ObITh Haamuch "Tabnuua" ¢ ykazaHueM ee MOpSAKOBOTO HOMeEpa.
Kaxxnas maboparopHast paboTa HAUMHAETCSI C HOBOTO JIUCTA (CTPAHULIBI).
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Tunosas uncmpyKyusi no oxpame mpyoa 0Jisk CIyOeHmos

1. ByabTe BHUMAaTENbHBI U IUCUUTUTMHUPOBAHBI

2. He npucrymnaiiTe K BHIIIOTHEHUIO paOOThI O€3 pa3pelieHus IpenojaBaress.

3. Pa3memaiite mpuOopbl, Marepuanbl, 0oOOpyIOBaHHME Ha CBOeM pabodyeM MecTe TaKUM
00pa3oM, YTOOBI HCKIIFOYUTh UX MaACHUE UM ONPOKHIBIBAHUE.

4. Tlepen BbIMONTHEHHEM PAOOTHI HEOOXOAMMO BHHUMATEIBHO M3YYHUTh €€ COACPKAHHE U XOJ
BBITTOJIHEHHUSL.

5. Jlns mpenoTBpalleHus MajeHus MpH MPOBEICHUH OMBITOB, CTEKISTHHBIE COCY/IbI (TIPOOUPKH,
KOJIOBI) OCTOPOXHO 3aKpEIUISiTE B JIalKe MITaTHBA.

6. Ilpu mnpoBeneHUH ONBITOB HE JOMYCKAalTe MpENebHBIX HAarpy30K H3MEpUTEIbHBIX
npuoopoB. [Ipu pabore ¢ nmpubopaMu U3 CTeKIa COOIIOTANTE 0COOYIO OCTOPOXKHOCTh. He BhIHMMaiTe
TEPMOMETPHI U3 MPOOUPOK C 3aTBEPJICBIINM BEIIECTBOM.

7. Cnenute 3a HMCHPAaBHOCTBIO BCEX KpeIUIGHUH B mpubopax u mnpucnocobOienusix. He
IpUKacaiTech U HE HAKJIOHANHTECh (OCOOCHHO ¢ HEYOpaHHBIMH BOJIOCAMH) K BPAIIAIOLUIUMCS 4aCTIMHU
MaIlIHH.

8. Ilpu cOopke PKCHEPUMEHTANIBHBIX YCTAaHOBOK HCIIOJIB3YHTE MPOBOJA (C HAKOHEYHUKAMHU U
MPEeIOXPaHUTENFHBIMU YeXJIaMH) C IPOYHON M30JIsALKEeH 0€3 BUANMBIX MOBPEKIACHUIA.

9. Ilpu cOopke »>IEKTpUUECKON Ienu u30eraiiTe nepeceueHus IPOBOJAOB, 3aNpeIlaeTcs
MOJIb30BAThCS MPOBOJHUKAMH C M3HOLIEHHOW W30JIALMEN M BBIKIIOYATENIMUA OTKPBITOrO THMa (Tpu
HanpspkeHuu Beie 42 B).

10. MicToYHMK TOKA B AJIEKTPUYECKOM 1I€TIH MOAKIII0YaiTe B OCIEAHIO ouepenb. CoOpaHHyI0
LeNb BKJIIOYANTE TOJIBKO IOCIE NMPOBEPKHU U C pa3pellieHus IpernojaBaTesis, HaAIUYUe HanpsyKeHUs B
[EMU MOXKHO MTPOBEPSATH TOIBKO MPUOOPAMHU WIIH YKa3aTeIsIMHU HAMPSKEHHUS.

11. He mpukacaiiTecb K HaXOISIIUMCS IO/ HANPSOHKCHUEM DJIEMEHTaM IeTeH, JUIICHHBIM
u3osinnu. He mpou3BoanuTe MONKIIOYEHHBIX K  TOKY B LEMAX M CMEHY MpeAoXpaHuTeNed 10
OTKJIFOYCHHS UCTOYHUKA DIIEKTPOITUTAHUSI.

12. Cneaute 3a TeM, 4TOOBI BO BpeMs paOOTHI CIy4ailHO HE KOCHYThCS BpAILlAIOIIUXCs YacTen
AIIEKTPUUYECKUX MAIIUH JI0 TOJTHON OCTAHOBKHU SIKOPS MIJTM POTOPA MAITMHBI.

13. He mnpukacaiiTech K KOpIycam CTallMOHAPHOTO DSIEKTPOOOOPYAOBAHUS, K 3aKUMaM
OTKJIFOUEHHBIX KOH/IEHCATOPOB.

14. Tlonw3yiiTech MHCTPYMEHTAMH C U30JIHPYIOIIUMU PYIKAMHU.

15. Tlo okoHuaHuHu PabOTHl OTKJIIOUMTE MCTOYHUK DJIEKTPOIMTAHHS, MOCIE Yero paszdoepure
AIIEKTPUUYECKYIO ETb.

16. He octasisiiTe pabouero mecta 0e3 pa3pelieHust mpernoaaBaTes.

17. OOHapyXMB HEUCHPABHOCTh B DJIEKTPUYECKHX YCTPONCTBAX, HAXOASIIUXCS TOJ
HanpsDKEHUEM, HEMEIUIEHHO OTKIIIOUYHWTE MCTOYHHMK JJIEKTPONMTAHUS, coo0ImuTre o0 3TOM
IPEerno/IaBaTelio.

18. list mprucoeAMHEHUSI TOTPEeOUTENEH K CETH MOJBb3yUTECh MTENCEIbHBIMU COSTUHEHUSIMHU.

19. Ilpu pemoHTe U paboTe IEKTPONPHUOOPOB MONB3YHTECh PO3ETKAMHU, THE3/1aMH, 3a)KHUMaMH,
BBIKJTFOYATEIISIMU C HE BBICTYMAIONTUMH KOHTAKTHBIMHU TIOBEPXHOCTSIMU

Jlisg  ycnemHoW TMOATOTOBKM K TPAKTUYECKUM U JIaDOpaTOPHBIM 3aHSATHUSIM  CTYIEHTY
HeoOXoauMa TpeaBapUTeIbHasl caMOCTOsITeNbHAs paboTa MO TeMe IUIAaHMPYEMOTo 3aHATHS: padboTa
Ha/l KOHCIIEKTOM, Y4e€OHHKOM, Y4eOHBIM IOCOOMEM, MHTEPHET -pecypcaMu, 4TOOBl OCHOBATEIHHO
OBJIQJIETh TEOPUEN BOIIpOCA.

B xone m3yuenus aucuurauasl OJ1.10. ®usnka npexycMoTpeHa BHEAYAUTOPHAS (JOMAITHSIS)
camocTosTelbHas paboTa B o0beMe 84 uacos.

BreayautopHas camocTosiTeNbHas paboTa BBIOIHSAETCS CTYIACHTAMHU B HENSIX:

- yrayOsieHHne U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (¢opMUpOBaHHE YMEHUH WCIIOJIB30BAaTh CIPABOYHYIO JOKYMEHTAIMI0O M CIHEIHAIBHYIO
JUTEpaTypy;

- pa3BUTHE MTO3HABATENBHBIX CIIOCOOHOCTEN U aKTUBHOCTU 00yJarOIUXCS;

- (QopMupoBaHHWE CaMOCTOATEIHLHOCTH MBINIJIEHUS, CIOCOOHOCTEH K CamMOpa3BUTHIO,
COBEpPILIEHCTBOBAHHIO U CAMOOPIaHU3aIUH;

- pa3BUTHE UCCIIEOBATENLCKUX YMEHUI;
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- YMEHHE HCIIOJIb30BaTh MaTepual, COOpaHHBIA M IOJYYCHHBI B XOJE CaMOCTOSITEIbHBIX
3aHATHN JJIA PEIICHUS IPAKTHYECKUX 3a/1a4.

BueaynutopHass camocTosiTenbHas paboTa JOMOJHSET COACpXKaHWE AayJUTOPHBIX 3aHITHH,
CIOCOOCTBYET 3aKpeIyIeHHI0, 0000IEHNIO U CUCTEMAaTU3allui IOJIYYEHHBIX Ha YPOKaX TEOPETUYECKUX
3HaHW, U COBEPIICHCTBOBAHUIO MPAKTUUECKUX YMEHUH, a TAKXKE PAa3BUTHIO TAKUX KA4€CTB JIUYHOCTH,
KaK OTBETCTBEHHOCTb U OPTaHU30BAHHOCTb.

OOveM BpeMeHH Ui BBINOJIHEHUS YYEOHOTO 3aJaHHs ONpEIeNiCH HMIHUPHYECKH - Ha
OCHOBAHMU HAONIOEHHUH 32 BBINOJIHEHUEM CTYIEHTaMH ayJUTOPHOM CaMOCTOSATENbHOW pabOThI; Ha
OCHOBE OIIpOCa CTYIEHTOB O 3aTpaTax BPEMEHU Ha BBIIIOJHEHUE TOIO WJIA MHOTO BHEAYIAUTOPHOIO
3aJaHMsl; HA OCHOBE XPOHOMETpa)ka COOCTBEHHBIX 3aTpaT MPENoaBareis Ha PelIeHUe TOW MIIM UHOU
3aJlaud C BHECEHHEM IONPaBOYHOIo Ko3(dduiuenta u3 pacyera ypoBHs 3HaHUN U yMEHUH CTyleHTa
110 JUCLUILINHE.

OrieHKa 3a BBINOJIHEHHE JOMAIIIHET0 3a/1aHUs BBICTABIIACTCS B KYpHAI yUeOHBIX 3aHATHUI.

JlonoJIHUTENbHBIE 3aHATHS U KOHCYJIbTALIMM IO3BOJIAIOT CTYJAEHTY BOCIOJHUTH IMPOOENbl B
3HAHUSX MOJI PyKOBOJACTBOM IIPENOAABATEINS, BBIIOJIHUTS MPOMYLIEHHYIO PadoTy, 32 KOTOPYIO A0JIKHA
CTOSITh OLIEHKA, MOBBICUTH OLEHKY, OOCYIAMTH BOIPOCHI, HAIIPABJICHHbIE HA YIIIyOJICHHOE HM3Yy4YCHUE
TEMBI, IOJIyYUTh KOHCYJIBTALIMIO IPENOIaBaTeNs 110 TEME Hay4YHO-HUCCIIE0BATEIbCKOM paboThI.
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5.1. TexHoJsioruyeckasi KapTa JadopaTOPHbIX U MPAKTHYECKUX PadoT

3aHATUA

Ne

Tema
71a00paTOPHON/TIPAKTHYECKOM
paboThI

Koun.
YacoB

3aganue

2

OHpe,I[CJ'ICHI/IC IIJIOTHOCTH
BC€IICCTBa»

2

1.1 M3mepuTh NMHEHHBIC pa3Mepbl
Opycka: a- [UIMHa B MM; b —IIIHpUHA B
MM; C- BBICOTa B MM. BBIpa3uth B M.
1.2 Boruucnaute o0bem Opycka V=
axbxc Mo

1.3 C nomomipio BECOB OIpPEAEIUTh
Maccy Opycka M B KT.

1.4 BpuuciauTh INIOTHOCTEH BEIIECTBA
m

opyckap=V  B.
1.5 Omnpenenutp OTHOCHUTEIIBHYIO
HOTPEHIHOCTh ~ METOAOM  OLICHKH

pe3yJIbTaTOB U3MEPEHUI

Ap Aa Ab Ac Am

—=— et —+ —
o=p a b ¢ m  roe A
a= Imm; Ab =Imm; A c=Im; a, b, cB
MMm; Am=0,01 T; mBT.
1.6 Pesynbratsl U3MEpEHHI u
BBIYHCIICHU 3amucaTh B TaOIHILy (CM

WHCTPYKIHIO).

15

HccinenoBanue 3aKk0HOB
KOJIeOaHUsI MAaTEMAaTHYECKOT'O
MasgTHHUKA

Hcnons3ys o0OopynoBaHHe, CHENaTh
HEOoOXOMMBbIE U3MEpEeHHS,
paccuuTaTh YCKOpEHHE CBOOOIHOTO
NaJeHUs W TPOBEPUTH, KaK MEPUO
KoJleOaHWH MasiTHUKA 3aBUCHT OT
JuinHel  HUTH.  Crenath  CBOA.
OTBeTUTH HAa KOHTPOJIBHBIE BOMPOCHI.
(cM MHCTPYKIIHIO)

20

N3yuenune ra3oBbIX 3aKOHOB

Ucnonb3ys obopynoBaHue,
BBITIOJTHUTH HEOOXOAUMBIE U3MEPEHHUS
u pacuerel. CnenmaTte BBIBOJ U
OTBETUTh HAa KOHTPOJIBHBIE BOIPOCHI.
(CM MHCTPYKIIHIO)

24

Ornpenenenne BIaKHOCTH
BO3/yXa

Hcnone3ys o0opy10BaHue,
BBIMIOJTHUTE HEOOXOJHWMBIE  OIBITHI.
Crenaiite COOTBETCTBYIOILINE
M3MEpPEHUS u pacyeTsl (cm.
UHCTPYKIIMIO). 3amojHUTE TaOJuILy.
OTBeThTE HA KOHTPOJIbHBIE BOTIPOCHI

36

Omnpenenenue yenbHOro
COIIPOTUBJICHUA ITPOBOAHUKA

Hcnone3yst obopynoBanue, cobOpath
DIIEKTPUUYECKYI0 IeMb TI0  CXEMe,
CHATH MokazaHus npudopos. Caenatb
COOTBETCTBYIOIIHE pacyeTsl.
3anonHuTh Tabmuiy. OTBETUTH Ha
KOHTPOJIbHBIE BOITPOCHI. (cm

MHCTPYKIUIO)

37

Nzyuenue 3akona Oma st
y4yacTkKa LemnH,
TIOCJICIOBATENBHOTO

Hcnons3ys KOMIIBIOTEPHYIO
nporpamMmy  «OTKpbITasgs — (usukay,
coOpaTb  MHTEPAKTHBHYIO  CXEMY,
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napauiCJIbHOIO COCAUHCHUA
ITIPOBOJHUKOB.

CHSATD MOKa3aHus puodopoOB,
BBITIOJIHUTh HEOOXOJIUMBIC PacCUETHI.
(cm uHCTpYKIMIO). Cnenarb BBIBOJI.

38 HccnenoBanue 3aBUCUIMOCTH CobpaTh 3JEKTPUUYECKYIO LEMb 110
MOIIHOCTH JIAMITbI cxeme. CHATH TOKa3aHUs TPHUOOPOB.
HaKaJMBaHUS OT BbmonHuTh HEOOXOIUMBIE pPACUETHI.
HanpspkeHus. OnpeneneHue [Toctpouth rpadvku 3aBHCUMOCTH, U
TEMIEPaTypbl HUTH JIAMIIbI caenaTh  BbIBOAbL.. OTBETUTH Ha
HaKaJMBaHUSI. KOHTPOJIbHBIE BOTIPOCHL. (c™m

WHCTPYKITHIO)

42 Omnpenenenne D/IC u CoOpaTh dIJEKTPUUYECKYIO ILEMb 10
BHYTPEHHETO COIPOTUBICHUS cxeme. CHATHb MoOKa3zaHusi TPUOOPOB.
MCTOYHUKA TOKA. BEIOTHUTE HEOOXOIUMBIC PACUETHI.

Cpenate BpIBOABL. OTBETHUTHL Ha
KOHTPOJIbHbBIE BOIIPOCHI (cm.
WHCTPYKIHIO).

49 N3yueHue sBIeHUS CoOparb  9JIEKTPHUYECKYIO  LENb.
3IEKTPOMArHUTHOM [IpoBepuTh BBINIOJIHEHHWE TIpaBUIIA
AHAYKIUU Jlenna. Brimmonnurts PUCYHKH.

OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI.
(CM MHCTPYKLIHIO).

50 Onpenenenue Hcnonb3ys obopynoBaHue,

WHIYKTUBHOCTH KaTYyIIKA BBITIOJTHUTH HEOOXOMMBIE U3MEPEHUS
u  pacuetsl. Cnenatb  BBIBOJ.
OTBETUTH Ha KOHTPOJILHBIC BOIPOCHI.
(CM. MHCTPYKITHUIO).

56 MOIIHOCTH B IIETIN BEIOTHUTE HEOOXOIUMBIC PACUCTHI.
MEPEMEHHOT0 TOKA. OTBeTUTh HAa KOHTPOJIbHBIE BOMPOCHI

(CM. MHCTPYKIIHUIO).

57 NHAyKTUBHOE €MKOCTHOE U BbImonHUT HEOOXOIUMBIE pPaCUETHI.
MOJTHOE COTIPOTHBIICHUS B OTBETUTH Ha KOHTPOJILHBIC BOIIPOCHI.
[[ENU MEPEMEHHOT0 TOKa (CM. HHCTPYKIIHIO)

64 Onpenenenue noka3arens Hcnone3ys obopynoBanue u3 Habopa
IPETOMIICHUS CTEKIIa M0 OITHKE, CJIeNNaTh HEOOXOIMMBIC

u3MepeHus. BBIMOTHUTH  pacyeTsl.
OTBETUTH HAa KOHTPOJIBHBIC BOIPOCHI
(CM. MHCTPYKIIHIO)

65 Ornpenenenue JIMHBI Ucnons3yst o6opynoBanue u3 Habopa
CBETOBOM BOJIHBI C TOMOIIBIO MO OMNTHKE, CJeNaTh HEOOXOAMMBbIE
TU(GPAKITUOHHON PEIIeTKH. U3MepeHus. BBIMOTHUTE  pacyeTHl.

OTBeTUTh Ha KOHTPOJIbHBIE BOMPOCHI
(cM. HHCTPYKIIUIO)

68 ['pagyupoBKa CrieKTpOCKOMa [IporpanyupoBath CIEKTPOCKOTI.
U OTIpPEJICTICHHUE JITHHBI Hcnonp3ys HE00X0UMOe
BOJIHBI CTIEKTPATbHBIX JTUHUI obopyoBaHue, MpOHAOII0IaTh

CIICKTPBI Pa3TMIHBIX ra3os,
ompenenuTs MHb BonH. CraenaTth
COOTBETCTBYIOIIHE PUCYHKH.
OTBETUTH Ha KOHTPOJILHBIE BOMPOCHI.
(CM. HHCTPYKIIUIO)

69 W3ydeHne 3aKOHOB BHEIIHETO Hcnonw3ys KOMITBIOTEPHYIO
dororddekra nporpaMmy  «OTKpbITas — (QU3UKaY,

BBITIOJTHUTH HEO0O0XO0TUMBIE
M3MEPEHUsI. CnenmaTb  pacyersl.

42



[Toctpouth rpaduk  3aBUCUMOCTH
cuiabl  (OTOTOKA OT  HANpPSDKCHHUS.
Cnenatb  BbIBOABL. OTBETHTH Ha
KOHTPOJIbHBIE BOIIPOCHI. (cm.
MHCTPYKIHUIO)

72

I/ICCJ'IG,I[OBaHI/IC TPEKOB
3apPsKCHHBIX YaCTHIL B
MAarduTHOM IIOJIC.

BrimonsuTs HCO6XOI[I/IMBIC pacCUCThI.
OTBeTUTH Ha KOHTPOJIBHBIC BOIIPOCHI.
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5.2.3apanus I cCaMOCTOSATEILHOI padoThl 00YYaKOIIMXCS

Paznen

Tema
CaMOCTOSITEIbHOU
paboTHI CTYJICHTOB

Kon-
BO
4aCcoB

3ananus 111 BHEAyIMTOPHON CaMOCTOSTEIbHON pabOThI

®opmMma
KOHTPOJIS

Bsenenue

0,5

Pemenue 3amau. Pabora ¢ KoHCIIEKTOM

IIucbMEeHHBINA OTYET

Mexaunuka.

«Bubl ABMKEHUS:
paBHOMEpHOE,
PaBHOYCKOPEHHOE,
cBOOOIHOE
[aJICHUEY

[Ipountats §5-§12[1, c. 9- 18] .Pemmts 3amaun Nel.12, 1.13, 1.15,
1.23,1.28,1.37,1.52,1.54 [2, c. 17- 19, 21, 23].

AHaM3 KOHCTIEKTA JICKIIUA, COCTABJICHHE IJIaHA OTBETA.
CocraBiieHHE OTBETOB Ha KOHTPOJIbHBIC BONPOCHL. [4, ¢.24-25]

3aueT

3akonbl HeroToHa.
Cwuiibl B ipupo/ie

3,5

§20-31[1, c. 27 -41], oTBETUTH Ha KOHTPOJIbHBIC BOITPOCHI [ 1, ¢.43]
Pa6ora ¢ koncriekrom nekmuii Ne4,5,6,7,8. Pemmnts 3amaunNel.75, 1.76, 1.77,
1.83, 1.102. [2, c. 40 -41, 43].

HuddeperunpoBaHHbIi
3a4eT

3aKOHBI COXPAHEHHUS

IToaroToBUTH NOKIAABI U MPE3EHTALMHU JOKIJIAIOM 110 TEMAM:

K.A. lluonkoBckuit

C.II. Koponer

10.A .TI'arapun

IIepBbIil OTpsiL KOCMOHABTOB

JKeHuiuHbl B KOcMOce

Kocmuueckue kopabnu

3amyck nepBoro CryTHHKa

Hccnenoanue JIyHbl

HccnenoBanue Mapca

HccnenoBanue BeHnepsl

HccnenoBanue IIaHET-TUraHTOB

JKuBoTHBIE B KOCMOCE

MKC

UreHue JOMOIHUTENHHON YUeOHON 1 HayYHOH JINTepaTyphl MOATOTOBKA
JOKJIa/1a ¥ npe3eHTanuil no reMe «OCBOeHne KOCMUYECKOI0 MPOCTPAHCTBA

Jlokmaasl u
MPE3CHTAINN Ha
KOH(pepeHIIUU

Konebanus u
BOJIHBI

[pountats §.43-53 [1, ¢.60 -73]

PaGora ¢ koncrekrom aekmuii Nel4, 15, 16. Pemuts 3amaun Nel.197, 1.201,
1.212,1.234, 1.236,1.242[2, c.78- 80,82 - 83] momariHss nmpakTHUecKas padboTa
¢ rpadukamMu ( MPUMEP PElIeHUs] CM B KOHCIIEKTE)

3auer

Monexynapnas

OCHOBHBIE

ITpountats §65-69, 72 [1,c. 9096, 101], 0TBETUTH HA KOHTPOJIBHBIE BOIPOCHI

VY CTHBIA U TUCEMEHHBIN
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Qusuxa u nonoxenus MKT. [2, c. 103].PaboTa ¢ xoHcrekToM jekimid Nel18,19,20. Pemmuth 3amaunNe.2.1, onpoc
mepmoounamuxa | OCHOBHOE 2.3,2.4,2.9,2.10,2.42.[2, ¢.100,104]. CamocrosrensHas
ypaBHenue MKT pabora
[pounTats §70, 711, ¢.97 -101].
Pemenue 3anau no
TeMe «YpaBHEHHUE PabGoTa ¢ xoncnexToM jekimi Ne21-2. Pemmnts 3agaun Ne2.24, 2.26, 2.31, YCTHBIIA U TMCHEMEHHBII
COCTOSIHUS 2.42,2.14,2.19.[2, c. 101- 102]. Pemenue rpaduueckoi 3a1auu 1mno oopasiy, orpoc IIpaktuueckoe
UJeaIbHOTO Ta3a. MPUBEICHHOMY B KOHCIIEKTE 3aHsTHE
["a30BbIEC 3aKOHBI»
§87-92[1, ¢.123 -130], oTBEeTHTH Ha KOHTPOJIBbHBIE Bompockr [1, ¢. 130].
. Jlaboparopnas pabota
Brnaxnocts Bo3myxa Pabota ¢ xorcnexkrom sekiuid Ne21-24. Pemuts 3amaun Ne TecTHPOBAME
2.88,2.89,2.94,2.95, 2.107, 2.113 [2, c¢.124-126]. P
VsMeHeHIe {[;)E;]anaTL §93-98, [4, ¢.132 -139], oTBEeTUTH HA KOHTPOJIBHBIE BOMPOCHI [1, C.
arpeFaTHLEX Pa6ora ¢ koncriekrom nekmuit Ne 30,31. Permute 3agaunNe2.58, 2.59, 2.61 [2, 3auer
COCTOSTHUI
c.114 -115].
BelIeCTBa
[Mpounrtats §74-81[4, c.105 - 113].
Pa6ota ¢ xorcnexTom jekuii Ne32, 33. Pemuts 3amaun Ne.2.51, 2.63, 2.78, N .
[TepBoe Hawao YCTHBIN U TUCHMEHHBII
2.80,2.72.[1, c.115 -117].
TePMOJTUHAMUKU . onpoc CobecenoBanue
Pemenwne rpaduueckoit 3agauu mo oOpasity, MpUBEACHHOMY B KOHCITEKTE.
CocrapneHnue Tabnuibl o hopme
Tennosbie IMpounrtats §81-84[1, c.113 - 118]. PaboTa ¢ koHCIIeKTOM JieKIHii Ne 34, [IuceMeHHBIN OTUET.
IBUTATEIN Pemmts 3amaun No2.83, 2.85,2.86 [2, c.117]. 3aueTr
dnexmpo- DneKkTpruyecKoe TecTHDOBAHNE
OUHAMUKA nouie. [Mpouurtats § 99-108[1, c.141 -155]. Pabora ¢ koHcrekToM siekiuit Ne 35-38. yCTHBFﬁ o oc.
XapakTepuCTUKHI Pemmts 3amaun Ne3.3, 3.11,3.31,3.33,3.41[2, c.143, 146- 147]. poc.
ot KonTpomnpHas pabora
[Tpounrats §109-111[1, c.155 -158]. BhIIOIHEHHE
Konnencaropsi. Pa6ora ¢ korcrekTom nekmuit Ne39. Pemmts 3amaunm Ne3.51,3.54,3.66 [2, 1260paTopHOil PaGoTEL

c.148 -150].

VY CTHBIA U TUCEMEHHBIN
onpoc
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CoenuHenus
MIPOBOJIHUKOB

[pounrats §112, 115-117[1, ¢.162-, 163, 166 -170].
PaboTta ¢ koncnexkToM jekimii Ne41,42.43,44. Pemuts 3agaunNe784, 785,794,
799, 800, 802, 804,808, 809 [2, c. 42 -43].

KontpospHas padoTa.
Jlaboparopnas pabota

CobecenoBaHue 110

3axorpl OMa 21 Mpounrats §113, 114 1, c.163, -166]. pesylIbTaTaM
MIOJIHOM BBITIOJTHEHUS
ANEKTPUYECKON Pabora ¢ korcniekTom nekimii Ned5. Pemute 3amaun Ne 3.85 -3.88. [2, c.161]. MHIUBUAYaJIbHBIX
enu 3aJaHUN.
Jlaboparopnas pabota
[TonynpoBoiHUKO- IMpouurtats §128-130[1, c.183 -187]. Pabota ¢ koHcriekToM Jiekiuit Ne 46, 47, Camoortyer,
-BBIE IPHOOPHI CocTaBuTh TA0NIMILY TECTUPOBAHUE
[TpounTars §131-138[1, ¢.189 -199].
Cina Amnepa Pabora ¢ koHcnekToM Jjekui Ne52-54. Pemmth 3amaun Ne.3.127, 3.128, Tectnposate
' 3.154, 3.156. [2, ¢.182, 186] ’
Cuna Jlopenna . caMoOT4eT
CocTaBuTh Ta0OIMIy CPAaBHEHUS CBOMCTB 3JICKTPHYECKOTO M MATHUTHOTO
TOJIA.
[Tpountars §142-145[1, ¢.205 -208].
DneKTpOMarHuTHas Jlabopatopuas padora
HH YK Pabora ¢ koncriekTom nekmuit Ne55,56. Pemute 3agauun Ne.3.177, 3.178, YCTHBIN B TUChbMEHHBIN
’ 3.181, 3.182[2, c. 196]. OTpoc
CamouHayKIIHs. [Tpountats §147, 149[1, c.210 -212] .Pabota ¢ koHcIieKTOM JeKimii NoS7. JII<a60p atopHas pa66 oTa.
VHAYKTHBHOCTD Pewmts 3aaun Ne.3.189, 3.190, 3.192, 3.196, 3.203, 3.204. [2, c.198-199]. OHTPOJIbHAT paboTa,

TECTUPOBAHUE

ITepemenHbIl TOK

[Mpouurats §157-161[1, c. 222- 227].
Pacuetno — rpaduueckas pabora «3aBucumocts KII/] Tpancdopmaropa ot

Harpy3ku» Pabota ¢ koncnekToM sekuuii Ne58-60
Pemrenne 3amau Ne 3.199, 3. 200, 3.202. [2, ¢.198 -199]

JlaGopartopnast pabora.
IInceMeHHBIN OTUET

[Mpounrtats §154 -156 [1, c. 218 -222].

I?;f:gf SX;FHHTHHC Pa6ota ¢ xoHcrnexkToM aekiui Ne61-62. Pemuts 3amaun Ne.3.212,3.216, J?ggfggﬁf ::2: g:gg;:
.217,3.223,3.229,3.230 [2, ¢.210 - 213].
[Mpountath §164- 166 [1, c. 231 -234]. UreHue 1OMOIHUTEIBLHON YIeOHON U

PaanoBonHbI HAay4YHOU JTUTEPATYPHI MOATOTOBKA MoKIaaa [loaroroBka cooOmmeHui mo Teme Kondepenmms

«Pa3Butne CpCACTB CBA3ZHY»
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Onruka

[Ipenomnenue u

[Tpounrtats §167-169[2, c. 238 -241].

YcrHblii onpoc,

OTpaKEHNE CBET 2 PabGoTa ¢ koHcnekToM aekiui Ne68,69. Pemuth 3amaun Ne3.261, 3.264,3.271 TecTHpOBaHHE
[3, c.224 - 225].
HNutepdepennus u lpounrath §179-182[1, . 256 - 263]. JlaGopartopHnas pabota
2 Pa6ora ¢ koncniekrom nekmuit Ne70,71. Pemuth 3agaum Ne3.332, 3.334[2,
T paKIHs c.244]. 3auer
CaoiicTBa [pounrats §191- 192 [1, c. 273 -275].
3JIEKTPOMATrHUTHBIX 2 UteHue TOMOHUTENILHON yueOHOM 1 HaydHOU JuTepatypsl. [loaroroska CemuHnap
BOJIH coobmenuit o teme «IIpruMeHEeHHEe YIEKTPOMArHUTHBIX BOJIHY.
Crtpoenue atoma | DoTod3PdexT. IMpouurtats §195-196[1, c. 280 - 285]. JlaGopartopHnast pabora.
¥ KBaHTOBAas 3aKOHEBI 3 PabGota ¢ koncniekTom nekiuii Ne77,78. Pemuth 3amaun Ne 4, 13, 4.14, 4.20, [TrcbMEHHBIN U yCTHBIN
¢buzuka dhoTodrddekra 42112, c. 254]. onpoc
CTpoeHue aToma u I[Ipouwnrats §,201, 203,207, 208-219 [1, ¢.289 -290, 292, 295 — 297, 299 -
gggl;zz;?jﬁa 3 313] JlaGopartopHnast pabora.
EHONOLHIECKOe ’ Pabora ¢ koncnekToM jekui Ne45. Pemmnts 3amaun Ne 4.70,4.71, 4.74,4.77, TectupoBanue
N 4.79, 4.81,4.85,4.90 [2, ¢.270 -271].
NCHCTBHE paJHallin
3akoH
PaINOaKTUBHOTO 2 Jomarnsist taboparopHast padbora Otuer
pacmana
Hmoeo: | 84
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6. YCJIOBUS PEAJIM3AIINU YYEFHOU JUCHUIJIAHBI

6.1. TpeOGoBaHusi K MaTePHATBLHO-TEXHUYECKOMY o0ecrieyeHHI0

HanmenoBanue
KaOuHeTa,
naboparopuu,
MacTEepPCKUX U
T.J.

[epeyeHb 0OCHOBHOTO 00OPYIOBAHUS

Konmuectso

Jlaboparopus
¢bu3mka

Cpedcmesa obyuenus

—  Tabuuusl 10 QHU3MKe

— miakar "TexHuka 6e3omacHOCTH B KabuHeTe (pr3ukn”

—  tabnuma «lleprogudeckas cucteMa XHMHYECKUX IIEMEHTOB
J.1. MenneneeBa»

—  Tabnuna «Duznyeckue BEIMYUHBI U (QyHIaMEHTAILHBIC
KOHCTAaHTBD»

—  Tabnmma «MexayHapoaHas CUCTEMa eIHHHUID)

[EEY

JlabopamopHhule npubopuvl u 060pydosarue

—  BonbT™eTp nudpoBoil JeMOHCTPAMOHHBIN

—  Mammna srektpodopHas

—  bapowmetp- anepoup

—  Becsl yueOnsie Ha 200rp ¢ rupsMu

—  Kongencarop pa3oopHbIi

—  JlaGoparopHbiii Habop «McciaenoBaHNe U30IPOIIECCOB B ra3ax»
—  Marsur noJocoBoi AEMOHCTPAIMOHHBIN (T1apa)

—  JemoHcTpaimonHbIi Ha00p «IloCTOSHHBIN TOK

—  JleMOHCTpallMOHHBIN HA00P «DIEKTPOINHAMUKA

—  JlemoHcTpanroHHbIi Hab0p «BoIHOBAsS ONITHKA»

—  H3znyuarens ya3epHbIi

—  Habop mabopatopHslii «IEKTPHIESCTBOY»

—  Habop maboparopssrit «OnTrka»

—  Habop «CBoiicTBa 31€KTPOMAarHUTHBIX BOJIH»

—  KoMrmbroTepHBIi H3MEpUTENBHBIHN OJI0K

—  IlpucraBka «Ocumiuiorpad» K n3MepuTeNIsHOMY OJIOKY
—  AmmepmeTtp 1abopaTOpHbIi (YaeOHBI)

—  Bonsr™erp nabopatopHsbiii (y4eOHBIN)

—  Halop nemoHcTpaunoHHBIN «I eOMeTprUUecKast ONTHKa»
—  JlaT4uK MOHU3HUPYIOLIETO U3ITyUCHHS

—  Awmmepmetp udpoBoit JeMOHCTPAITMOHHBIT

— MammuHa 35eKTprueckast o0paTumas

— T'enepatop 3ByKOoBOI

— Mopenb 00beMHBIX MATHUTHBIX JIMHAN

— HaOopsl 1o 31eKkTponu3y nabopaTopHbie

— Komrutekc neMoHCTpannoHHbIH (Ppr3ndecKkuil IpruOOpHBIH
— JlaGoparopusie Habopk! "H30mporiecch B razax”

— JlaGopartopHble HaOOPBI U IPUOOPHI

— Awmmnepmerp nudpoBoil IeMOHCTPAIIMOHHBIH

— JlemMoHCTpanMoHHbIe HAOOPHI M TPUOOPHI

ROk -

[EEN
(S}

I e e I I

[EEN
()]

[EEN
()]

N I I I I

[EEN
()]

Texnuueckue cpedcmea oOyueHus:

—  KowmmneroTep

—  MyapTUMEIUIAHBIN IPOEKTOP

—  DKpaH py4HOI

—  Konouku «Jluamor»

— Kommurekt anekrpocHabxeHus kabuHera pU3HKH

R R PR

Obopyoosanue yuebHo20 Kabunema:
—  YueGHble CTOIIBI
—  Crynpsa

15

30
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—  Cron npenoaaBatens 1
— KiaccHas nocka
— IIxadbl 1151 KHUT ¥ IPHOOPOB 9

[EE

6.2. IlepeueHb peKOMEHIyeMbIX Y4eOHBLIX HW3daHuii, WHTepHeT-pecypcoB, HAONMOJHHUTEIbHOI
JIMTEPaTypbl

1.

2.

3.

4.

5.

Bacunbes, A. A. ®usnka: yuedbnoe nocodue st CI1O / A. A. Bacunees, B. E. ®enopos, JI. 1.
XpaMoB. — 2-¢ u3., ucnp, u gomn. — M.: U3marensctBo FOpaiit, 2020. — 211 c. — (Cepus:
[Tpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-05702-7... [DnekTpoHHBIN pecypc]. -
URLhttps://biblio-online.ru/book/fizika-410102 (Meaua miatdopma) FOpaiit

JlononuurenpHas IuTeparypa:

Aizennion, A. E. ®uszuka: yyeOnuk u npaktukym mns CIIO / A. E. Aizenmon. — M.:
WznatensctBo HOpaiit, 2020. — 335 c¢. — (Cepust: IlpodeccuonansHoe obpa3oBaHue). —
ISBN 978-5-534-00795-4... [Dnextponusiit pecypc]. -URL https://biblio-online.ru/book/fizika-
414523 KOpaiit

Kypc obmeii ¢usukn B 3amauax / B.®. Kosznos, FO.B. Manomkun, A.b. Mwuiep u ap. -
MockBa: ®@usmar aut, 2010. - 264 c. - ISBN 978-5-9221-1219-2; To xe [DneKTpOHHBII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=68398  VumuBepcurerckas
oubnmoreka

HmutpueBa, B.®. ®usuka s mpodeccuii M CrenuanbHOCTEH TEXHUYECKOTO MPOQHIIS:
KOHTPOJIbHBIE MaTepualbl: yuebHoe nocodue s cmo / B.®. Imutpuena, JI.W. Bacunbes. - 2-¢
u3n. - M.: Axangemus, 2013. - 106 c., un. - (HauaneHoe u cpeaHee mpodeccruoHabHOE
oOpa3zoBanue; OO1Ieo6pa3oBaTeabHble AUCIUILINHBI). - (B 0011.). - 978-5-7695-8508-1.
JmutpueBa, B.®. ®usuka s mpodeccuii M CrenualbHOCTEH TEXHHYECKOro Mpoduis:
cOopHHK 3amau: yyeOHoe mocobue mist cro / B.®. JImurpuena. - 3-¢ uza. - M.: Akanemus,
2013. - 256 c¢., wmn. - (HagameHOe W cpeaHee npod)ecCHOHATBLHOE O00pa3oBaHWCE,
O61meobpa3zoBaTenbHbIE TUCIUIUIHHEI). - (B meper.). - 978-5-4468-0131-2.

6. XKypnan «Hayka u )xu3Hb»

[lepeuens pecypcoB HH(OPMALMOHHO-TEIEKOMMYHUKAaMOHHONW ceTu "WHTepHer" (nmanee - ceTb
"NuTepHet"), HEOOXOAUMBIX 1 OCBOSHUS AUCIUTUIIHHBIL:

7.

8.

9.

VYHuBepcanpHasi Hay4YHO-TIONMYJIIpHAs OHJIaMH-SHUUMKIONEIus «JHuukionenus Kpyroceer».
[OnekTponnblii  pecypc] —Pexum  gocryma:  http://www.krugosvet.ru  http://class-
fizika.narod.ru

@denepalbHblil  HEHTp  HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX  PECypCOB.  [DIEKTPOHHBIM
pecypc]—Pexum nocryma: http://school-collection.edu.ru/

Axkagemuk. CrnoBapu U SHUUKIONEAUH. [DNEKTpOHHBIM pecypc]—Pexum pocryna:
https://dic.academic.ru/

10. YuebHo-MeTouueckast ra3eta «@usuka». [DIeKTpoHHBIM pecypc|—Pexum moctyma:

https://elementy.ru/catalog/t2/Fizika

11. HoGeneBckue naypearsl 1o ¢Qusuke. [DnekTpoHHBIH pecypc]—Pexum mocryma: http://n-

t.ru/nl/fz/

12. IMoaroroska k EI'D. [DnekTponHsIii pecypc]—Pexum nocryna: https://college.ru/
13. Hay4yHo-monmyJsisipHBINA (PU3UKO-MaTeMaTHIeCKuil sxypHaI «KBaHT». [DIIeKTpOHHBIN pecypc|—

Pexxum nmoctyna: http://kvant.mccme.ru/

7. UHBIE CBEJAEHUSA U MATEPHUAJIBI
He npenycmoTtpeno
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8. OCOBEHHOCTH OPT AHU3AIIUU OBPA3OBATEJLHOM JEATEJIBHOCTH JIJISA
JIML C O'PAHUYEHHbBIMH BO3MOXHOCTAMMU 310POBbS

Copepxanne mpoPecCHOHATHHOTO 00pa30BaHUs U YCIOBUsS opranu3anuu ooyuenus 8 ®I'bOY
BO «MATI'Y» cryneHToB (CiaymiaTenei) ¢ OrpaHiYe€HHBIMU BO3MOYKHOCTSMH 3JI0POBbSI OIIPEICIISIOTCS
aJaNTUPOBAHHON 00pPa30BaTEIBHON MporpaMMmoi (Mpu HEOOXOTUMOCTH), a JUIsl MHBAJIHIOB TAKXKE B
COOTBETCTBUU C UHIUBUAYAIbHON IPOrpaMMoil peabuIuTali HHBATUAA.

OOyuenne 1o 00pa3oBaTENbHON MMpOrpaMMe CpeAaHero MnpodecCHOHAIBLHOrO0 00pa30BaHUA
CTYJIEHTOB (CiylIaTeseii) ¢ OrpaHMYeHHBIMUA BO3MOXKHOCTSAMH 3710p0Bbs ocyiiectBisiercss ®I'bOY BO
«MAT'Y» ¢ yueTom 0coO€HHOCTEH MCUXO(DU3NISCKOTO PA3BUTHUS, HHIUBUIYATbHBIX BO3MOXHOCTEH 1
COCTOSIHUS 3/JOPOBbS TAKUX JIMII.

B ®I'bOY BO «MAI'Y» co3maHpl cHenuaibHbIE YCIOBHS JIs TOJYYEeHHS OO0pa3oBaHUS
CTYJEHTaMH (CIIyIIaTeasiMU) C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBBSI.

[Tox cnenuanbHBIMHU YCIOBUSMU AJIS TIOMYYEHHUS! CPEAHETo MpodeccnoHaAIbHOrO 00pa3oBaHus
CTYJIEHTOB (Cilymiateneil) ¢ OrpaHMYEHHBIMM BO3MOXHOCTSIMHU 3/10pPOBbSl IOHMMAIOTCS YCIIOBUS
0o0Oy4deHHs, BOCIUTAHHS U Pa3BUTHUS TAKUX JIUI[, BKIIOYAIOIINE B ceOsl MCIOIb30BaHUE CIEI[HATIBHBIX
00pa3oBaTeNbHBIX TMPOTPaMM M METOJOB OOYYEHHS W BOCIUTAHHSA, CIEIHAIBHBIX Y4EOHUKOB,
y4eOHBIX MOCOOMI U MUAAKTUYECKHX MAaTepHaliOB, CHEIMAIbHBIX TEXHHUYECKHX CPEACTB OOydeHUs
KOJUIEKTUBHOI'O U MHAMBHUIYaJIbHOTO MOJIb30BaHUs, IPEJOCTABIEHUE YCIYT aCCUCTEHTA (IIOMOIIIHUKA),
OKa3bIBAIOUIETO CTYACHTaM (CIIylIaTrensiM) HEOOXOAMMYI0 TEXHHYECKYI IOMOIIb, MPOBEACHHE
IPYNIOBBIX Y MHIUMBUYaIbHBIX KOPPEKIMOHHBIX 3aHATHH, oOecniedeHue nocryna B 3qanus OI'bOY
BO «MAI'Y» wu napyrue ycnoBus, 03 KOTOPBIX HEBO3MOXXHO WM 3aTPYIHEHO OCBOCHHE
00pa30BaTeNbHbIX IPOrPaMM JIMLAM C OFPaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSL.

B nensx nocTymHOCTH MOMy4deHHs] 00pa30BaHUs CTyJAeHTaM (CIIyIIaTesiM) ¢ OrpaHHYEeHHBIMU
BO3MOXKHOCTSIMU 310poBbsi DI’ BOY BO «MAI'Y» obecnieunBaercsi:

—Ias  ciayuareneil ¢ OrpaHHMYEeHHBIMM BO3MOYKHOCTSMM 370pPOBbsl IO CIyXy YCIYrd
CypAOIEepeBOIYMKAa M OOecleueHue HaaIeKaluMH 3BYKOBBIMU CPEACTBAMU BOCIPOU3BENICHUS
uH(pOopMaLnu;

—IJs CTYACHTOB (CiylaTeseil), UMEIOLUX HapyLIeHHs ONOpPHO-IBUTrAaTEIBLHOIO armapara,
MaTepUaIbHO-TEXHUYECKUE YCIIOBUSL 00ECIeUMBAIOT BO3MOXKHOCTH OECIHpPENSITCTBEHHOIO J0CTyNla B
yueOHbIe NMOMEIIEHHUs, CTOJIOBBIE, TyaneTHble U apyrue nomeueHus PI'bOY BO «MAI'Y», a Taxxke
UX MpeObIBaHUS B YKAa3aHHBIX NMOMEMICHUAX (HaJU4Ke NMaHAYyCOB, MOPYYHEH, paCIIMPEHHBIX JBEPHBIX
POEMOB U IPYTUX MPHUCIIOCOOICHUIA).

OO6pa3oBanue CTyICHTOB (CyIIaTesei) ¢ OrpaHUYCHHBIMA BO3MOYKHOCTSIMH 3/I0POBbSI MOKET
ObITh OPraHM30BAHO KAaK COBMECTHO C JIPYTMMH CTYICHTaMH (CIylIaTelasiMH), TaK U B OTJIENbHBIX
rpynnax. YHCIE€HHOCTh JUI[ C OrPaHUYEHHBIMH BO3MOXXHOCTSIMU 3/0pOBbs B Yy4eOHOU rpyme
yCTaHaBIIMBaeTCs 10 15 denoBexk.

C yuetoM 0cOoObIX TOTpeOHOCTEH CTYAEHTOB (cioymiaTeneil) C  OTrpaHMYEHHBIMU
BO3MOXHOCTSIMH 3710poBbst PI'BOY BO «MAI'Y» obecnednBaeTcst MpeaocTaBlI€HUE Y4EOHBIX,
JIEKIIMOHHBIX MAaTEPUAJIOB B 3JIEKTPOHHOM BH/IE.

C yueroM o0coObIXx mOTpeOHOCTEH CTyAEHTOB (chymiarenei) ¢  OrpaHMYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbsI IPEAYCMOTPEHA BO3MOKHOCTh 00YUEHHUS 110 UHIMBUyaIbHOMY ILIAHY.
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1 2 3 4 5 6 7
1 kypc 1 Cemectp
1/1 Beenenue 2 Ypoxk Koncmekr Nel[5], 0,5
3a/a4ya
2/2 Onpenencuue 2 2 JlabopatopHas
IUIOTHOCTH BEIIECTBA pabota Nel
Pasnen 1. Mexanuka 26 14,5
1.1. Kwunemaruka 6 3
3/3 Cucremsl oTcueTa. 2 Ypok Koncnekr Ne2,3,4[5]
XapakTepUCTUKU [IpounTaTs §5-9
MEXaHUYECKOTO Pemmts 3agaum Nel.12,
IBIDKECHUA. 1.13, 1.15,
4/4 I[TPJI u PY [, ux 2 Ypok 1.23,1.28,1.37,1.52,
XapaKTEPUCTUKH. 1.54.
5/5 JIBroKeHUe 1Mo 2 Ypox
OKPYKHOCTH C
MOCTOSTHHOM 110 MOJYJTIO
CKOPOCTBIO.
1.2. JluHamuka 8 3,5
6/6 BsaumoneiictBue Ten. 2 Ypok KoncnektNe4,5,6,7,8 [5]
3akoHbl HproTOHA. §20-31, oTBEeTUTH HA
717 3aKOH BCEMUPHOTO 2 Ypox KOHTPOJIbHBIC BOTIPOCHI
TATOTEHUSI. ctp.47
8/8 Cuuna tsxectH. Bec 2 Vpok Pemmts 3anaunNel.75,
tesa. HeBecoMOCTb. 1.76,1.77, 1.83, 1.102.
9/9 Cuna ynpyroctu. Cuna | 2 Ypok
TPCHHSL.
1.3 3akoHbl coxpanenusi | 4 4
10/10 3aKOH COXpaHEeHHUs 2 Ypox Koncrmexkr Ne 9, 10 [5]. | 4
uMIynbsca. PeaktuBHOe Hoxknan «OcBoeHme
JIBUKCHHE. KOCMHYECKOTO
11/11 Pabota 1 MOIITHOCTS. 2 Ypok MIPOCTPAHCTBA
3aKOH COXpaHEHUs
sHepruu. MexaHnuueckas
sHeprus. Buabl
SHEPruu. 3aKOH
COXPAaHCHHUS dHEPTHUH.
1.4 Mexanuueckue 8 4
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KOJICOAHUS U BOJIHBI

12/12 MexaHuueckue 2 Ypox ITpountats §.43-53
konebanus. [TlapameTpbr PaGora ¢ KoHCTIEKTOM
KOJIEOAHHUH. aexknmii Nel4, 15, 16.

13/13 CB0o0OOHBIE U 2 Ypok Pemmts 3amaun Nel.197,
BBIHYKJICHHBIE 1.201, 1.212,1.234,
KosieOanus. Pe3onanc. 1.236,1.242 nomamrHsas
["apmonnueckue npakTHyeckas padoTa ¢
KOJIOAHUs: ypaBHEHUS rpadpukamMu
1 rpaduk

14/14 MexaHnueckue BOJHBL. | 2 Ypok
3BYK. YJIbTpa3BYK.

15/15 N3ydenwne 3aBucumocta | 2 Jlaboparopuas
Mepro/1a HUTSHOTO pabota Ne2
MasiTHUKA OT €ro JJINHBI
Paznen 2. 26 19
MonexymnsipHasi pu3uKa
U TePMOJIMHAMUKA
2.1. MonexynsipHast 18 11
¢duznka

16/16 OcHoBHbIE TIOJIOKEHUsT | 2 Ypok §65-73, oTBETUTH HA 3
MKT. XapakrepucTuku KOHTPOJIbHBIE BOIIPOCHI
MOJIEKYJL. ctp.103. Koncnekr

17/17 Mojeinb uneanbHOro 2 Ypoxk Nel8,19,20. Pemuts
raza. OCHOBHOE 3agaunNe2.1, 2.3, 2.4,
ypaBaenune MKT. 2.9,2.10,2.42.

18/18 TemnoBoe aOBHKEHUE. 2 Ypok
Temneparypa- Mmepa
CpeaHel KHUHETUYECKOM
DHEPTHUH.

19/19 VYpaBHeHue coctostHus | 2 VYpoxk IIpounTaTs §86-88, 4
U/ICaTBHOTO ra3a. OTBETHUTH Ha
N3onpoueccsl B razax. KOHTPOJIbHBIE BOIIPOCHI

Koncmekt Ne21-22
Pemute 3agaun Ne2.24,
2.26,2.31,2.42, 2.14,
2.19. Pemienune
rpaduueckoil 3a1auu 1o
oOpasiy,
MIPUBEJICHHOMY B
KOHCIIEKTE

20/20 HccnenoBanue 2 JlaGopatopHas
N30TEPMUYECKOTO pabota Ne3
U30TpoIecca

21/21 Mogenb cTtpoeHust 2 Ypok §87-97, oTBeTUTH HA 4
x)uakocta. [laper. KOHTPOJIbHBIE BOITPOCHI.

22/22 IToBepxHOCTHOE 2 VYpox Pabota c koHCIIEKTOM
HaTsDKEHUE. nekui Ne21-24 .
CmauuBanue. Pemnte 3amaun Ne
Kanumisipasle ssBIeHUS. 2.88,2.89,2.94,2.95,

23/23 Mopenb cTpoeHust 2 Vpox 2.107,2.113

TBEP/BIX TEJ.
Kpucramnsl. AMopdHbIe
tena. MexaHnueckue

52




CBOMCTBA TBEPABIX TEII.
JIuneitHoe pacumpeHue
TBEPABIX TN NPU
HarpeBaHuMu.

24/24 N3mepenue BnaxxHoctu | 2 Jlaboparopuas
BO3JIyXa. pabota Ne4
2.2. TepmoauHaMuka 8 8

25/25 BryTpeHnHsis sHeprus. 2 Ypok [Ipouurars §74-78, 2
CriocoOb1 U3MEHEHUS OTBETHUTH HA
BHYTpPEHHEH YHEPIrUH. KOHTPOJIbHBIE BOIIPOCHI

26/26 | I3meHenwus arperatHbIx | 2 VYpox Pabota ¢ KOHCIIEKTOM
COCTOSIHHH BEIIECTBA. nmexrui Ne 30,31.

Pemmts 3agaunNe2 .58,
2.59, 2.61.

27/27 [lepBoe Havamno 2 Ypoxk §79-81, oTBeTHTD Ha 3

TEPMOINHAMHUKHU. KOHTPOJIbHBIE BOIIPOCHI
KoncmexkT Ne32, 33.
Penmts 3agaun Ne.2.51,
2.63,2.78, 2.80, 2.72.
Pemenue rpaduueckoit
3anaun CocraBieHHE
TaOIHITBI 110 hOopMe

28/28 [TonsiTne o BTOpOM 2 Ypok §81-84, oTBeTUTH HA 3
Hayvase KOHTPOJIbHBIE BOIIPOCHI
TEPMOJUHAMUKHU. ctp.47
TenmaoBble IBUTATENN. Koncnoekt Ne 34.

Pemmts 3agaun Ne2.83,

2.85, 2.86.
Paznen 3. 62 42
DIeKTpoIMHAMHKA
3.1. DnexTpocraTuka 8 7

29/29 BsaumoseiictBue 2 VYpok [Mpounrats §102-107, 4
AIIEKTPUUYECKUX 3aPsIJIOB. OTBETUTH Ha
3akon Kynona. KOHTPOJIbHBIE BOITPOCHI

30/30 DNEKTPUYECKOE TOJIE. 2 VYpoxk Paborta ¢ KoHCIIeKTOM
HanpsxennocTts nexiuit Ne 35-38.
AIEKTPUYECKOTO ITOJIS. Pemnth 3amaum Ne3.3,

31/31 Pab6ora snekrpuueckoro | 2 VYpok 3.11,3.31,3.33,3.41.

HOJIS 110 TIEPEMEIIEHUI0
3apsaa. [lorenumann.
Pa3HOCTh MOTEHIIMANIOB.

32/32 [TpoBoaHMKHN 1 2 VYpoxk §108-110, otBeTnTh HA | 3
TUDIIEKTPUKHU B KOHTPOJIbHBIE BOIIPOCHI
3IIEKTPAUYECKOM TTOJIE. Koncnekt Ne39. Pemute
DnexTpuyeckas 3a/a4n
€MKOCTb. Ne3.51,3.54,3.66.
Konnencaropsl.

3.2. 3akoHbl 20 12
MOCTOSIHHOT'O TOKa

33/33 dusnyeckrue OCHOBBI 2 Ypok [Mpouurats §112-117,
POBOJIUMOCTH Pabota ¢ KOHCIIEeKTOM
METaJLJIOB. nexmuii Ned 1,42 43,44, 5
ConpoTusieHue. Pemnts 3anaunNe784,

34/34 3akon Oma aist yuacTtka | 2 Ypok 785,794,
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nenu. CoeInHEeHNA
MIPOBOIHHKOB.

799, 800, 802, 804,808,
809,

35/35 | PaboTa 1 MOIIHOCTB 2 VYpok
TOoKa. 3akoH Jlxoyns —

Jlenna.

36/36 Onpenenenue 2 JlaGopaTopHas
YIIIBHOTO pabota Ne5
COTIPOTUBIICHUS
MPOBOTHHKA.

37137 ITpoBepka 3aKOHOB 2 JlaGopaTopHas
MOCJIEI0BATEIBHOTO U pabota Neb6
napajuieIbHOTO
COCMHEHUSI.

38/38 HccnenoBanue 2 JlaGopaTopHas
3aBHCUMOCTH MOIIHOCTH pabota Ne7
JaMIIbl HAaKaJTUBaHUS OT
HaANPSDKEHUS Ha ee
3a)KUMaXx.

39/39 [ToynpoBOTHUKH. 2 Ypok [Tpountars §128-130, 3
CobcTBeHHas 1 PaGora ¢ xoHCTIEKTOM
pUMeCHas nexuui Ne 46, 47.
POBOAMMOCTh CocTaBuTh Ta0IHILY
HOJTYITPOBOTHUKOB.

40/40 [TomynpoBOAHUKOBBIC 2 Ypoxk
IPUOOPHI.

2 cemecTp

1/41 3akon OMa asnst monmHOM | 2 Ypok [Ipountars §120-121, 4

LEeMu. Pabora ¢ xoHCTIEKTOM
nexkuuit Ne45. Pemntsb
3amaum Ne 3.85 -3.88.
Brinosinenue
VHIUBUyaIbHON
pacueTHO paboTHlI.

2/42 Onpenenenne J/1C u 2 JlaGopatopHas
BHYTPEHHETO pabota Ne§

COTIPOTHBIICHUS
HCTOYHUKA.
3.3. MarauTtHoe none 6 4

3/43 MarnuTHoe rmoie. 2 VYpok [Mpounrtats §131-138, 4
[TocTosTHHBIE MATHUTHI. PaGora ¢ KoHCTIEKTOM
MaruutHasi UHIYKIIHSI. sexiui Ne52-54.
Bzaumopeiicteue nByx Pemmte 3agaun
MPSIMBIX IPOBOJAHHUKOB C Ne.3.127, 3.128,
TOKOM. 3154,3.156.

4144 3akon Amrmepa. Cuna 2 Ypox CoctaBuTh TaOIHILY
Awmriepa. CpaBHEHHUSI CBOHCTB
DIEeKTpOU3MEpUTEITHHBIE ANIEKTPHYECKOTO U
prOOpHI. MarHiTHOTO TIOJIS

5/45 Cuna Jlopenua. [Tpunnun| 2 Ypok
JIEUCTBUSA
AIIEKTPOIBUTATEIS.

Yckopurenu.
3.4. OnexkrpomaruutHas | 16 11
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HWHIAYKIOUA.
IlepemMeHHBIN TOK

6/46 MarsuTHbIi OTOK. 2 Ypok IIpountats §142-
SBnenue 145.Pabora ¢
ANEKTPOMATHUTHOMU KOHCIIEKTOM JIEKIIUH
uHaykiuu. [IpaBuio Ne55,56. Pemuts 3amaun
Jlenna. Ne.3.177,3.178, 3.181,

7147 3akoH 2 VYpok 3.182
ANEKTPOMATHUTHOMU
WHIYKIUH

8/48 CamouHgyKIus. 2 Ypoxk [Ipounrats §146-147,
WHAYKTUBHOCTD. PaGora ¢ xoHCTIEKTOM

9/49 W3yuenue siBneHus 2 Jlaboparopuas | Jexuuid Ne57. Pemnts
3JIEKTPOMArHUTHOMN paborta Ne9 3agaun Ne.3.189, 3.190,
WHIYKIIHH. 3.192, 3.196, 3.203,

10/50 | U3mepenue 2 JlaGopatopnas | 3.204.

WHIYKTUBHOCTH pabora Nel0
KaTYIIKH

11/51 [lepemeHHBII1 TOK. 2 Ypok [Ipountars §158-162,
VYpasuenue. ['padux. Pacuerno —

[Tpunumn neiicTBus rpaduueckas pabota
AJIEKTPOreHepaTopa. «3aBucumocts KIT/]

12/52 Tpanchopmarop. 2 Ypok Tpancopmaropa oT

13/53 [IpousBoicTBO, 2 Ypoxk HATPy3KM»
nepenava u PaGora ¢ xoHCTIEKTOM
noTpebaeHue nexuuit Ne58-60
SIIEKTPUYECKOM Pemenue 3amau Ne3.199,
DHEPTHH. 3. 200, 3.202.

3.5. DnexkrpoMaruutHele | 12
KOJICOaHMS U BOJIHBI

14/54 CBobonHble konebanus | 2 VYpoxk IIpounraTs §163-166,

B KOHTYpE. Pa6ora ¢ xoHCTIEKTOM

15/55 BoiHyX/1€eHHbBIE 2 VYpok ek Ne61-63.
AIIEKTPOMAarHUTHEIE Pemmmts 3a1aun
koJsiebanms. 3akon Oma Ne.3.212,3.216,

JUTSI TIeTIA TIEPEMEHHOTO 3.217,3.223,3.229,3.230.
TOKA. Brimonnenue

16/56 | Pabora 1 MOIIHOCTH 2 JlabopaTopHasi | HHAWBHYaJIbHOTO
MEPEMEHHOT0 TOKA. pabota Nell rpaMIeCKOro 3aJ1aHus.
Pe3onanc.

17/57 NupykTuBHOE 2 JlaGopatopHas
€MKOCTHOE U MOJIHOE paGora Nel?2
COTIPOTUBIICHUS B IIETIH
MIEPEMEHHOTO TOKA.

18/58 DNeKTpOMarHuTHOE 2 Ypok Urenue
rojJe. JIOTIOJTHUTEIILHOM
DNeKTpOMarHUTHHIE yueOHOW 1 HAyIHOU
BOJTHBI. JTUTEPaTyPHI

19/59 N3obperenue paano 2 Ypok MIOArOTOBKA JTOKJIa1a
A.C.IlonoBwIM. ITonroroska

[IpuHIMIB paguoCBsI3U
U TEJIEBUICHUS.

cooOuIeHni o Teme
«Pa3BuTHe cpeacTs
CBSI3U
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Pasnen 4 Onruka 12 6
20/60 3aKOHBI OTPAKECHHS U 2 Ypok [Ipountats §167-169 2,5
npenomiienus. [lomnoe PaGora ¢ KoHCTIEKTOM
BHYTPEHHEE OTPAKECHHUE. nekiui Ne68,69.
JIMH3EL Pemnts 3agaun Ne3.261,
3.264,3.271..
Brinosinenue
WHJIUBUYyTbHOMN
pacueTHoOi pabOTHI.
21/61 WNurepdepenius ceeta | 2 Ypox [Tpountars §179-182, 2
22162 Hudpakaus ceera 2 Ypok PaGora ¢ xoHCTIEKTOM
nexnmii Ne70,71.
Pemmts 3agaum Ne3.332,
3.334.
23/63 | ducnepcus cBeta. Bumst | 2 VYpok [Mpountats §182-184, 1,54
cnekTpoB. Pasnuynbie MOJITOTOBUTH
BU/IBI cooO11eHue.
3IEKTPOMArHUTHBIX
M3JIyYEHHM, UX CBOMCTBA
U TIPaKTUYECKOE
IpUMEHEHHE.
24/64 Onpenenenue 2 JlaGopaTopHas
MOKa3aTest pabora Nel3
MPEIOMIICHUS CTEKJIA.
25/65 | 3MepeHue AIHHBI 2 JlabopaTtopHas
CBETOBOI BOJIHBI C pabora Nel4
TIOMOIIIBIO
TUPPaKIHOHHON
pemeTKu
Paznen 5. KBantoBass u | 18 8
aToMHas usuka
4.1. KanroBas ¢pusuka | 8 4 4
26/66 KBanToBas nmpupoaa 2 Ypok [TpounTars §195-196, 4
cBera. BHemHuii Beinonnenue pacueTHoi
BHYTPECHHUU pabotsl «BHemHui
doroadhdext. 3akoHbI ¢doroaddext» Pabdora c
dboTtorddekra. KOHCIIEKTOM JICKITUI
27167 KBaHThI cBeTa. 2 VYpox Ne77,78. Pemuts 3anaun
KBaHTOBO- BOJTHOBOM Ne4.13,4.14,4.20,4.23
nyanusMm. Ilpumenenue
dboTtorddekra.
28/68 I'panynpoBka 2 JlaGopatopHas
CIIEKTPOCKOTIA U paborta Ne 15
OTpeieNIeHUe JUTUHBI
BOJTHBI CTIEKTPATbHBIX
JIMHUM.
29/69 W3yueHne 3aKOHOB 2 JlaGopatopHas
¢dorosddexra. pabota Nel6
4.2 ®usuka atoma u 10 4
aTOMHOTO siipa
30/70 Monens atoma 2 Ypoxk [Ipountars §,201, 3
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Pezepdopna bopa.
[TpuHIMO AEHCTBUS U
WCTIOJIb30BaHUE JIazepa.

31/71

CtpoeHue aTOMHOTO
sapa. Jledekr macc.
DHEpPrus CBS3U.

Ypok

203,207, 208-219
PaboTta ¢ KoHCIIEKTOM
sexkui Ne45. Pemurhb
3amaun Ne 4.70,4.71,
4.744.77,4.79,
4.81,4.85,4.90.

32/72

HccnenoBanue Tpekos
3apsDKEHHBIX YacTUI] B
MAarHuTHOM IIOJIC.

Jlaboparopuas
paborta Nel7

33/73

[IpeBpaleHre aTOMHBIX
anep. AnepHsbie
peaKLyu.

Ypok

34/74

Jenenue TsHKENbIX AEP.
SlnepHas sHEepreTuka.
PapgnoakTtuBHEBIE
U3JIy4EeHHS U X
BO3JICHICTBHE Ha )KUBBIC
OpTraHU3MBbl.

Ypok

Jomarnsst
naboparopHas pabota

Bcero

114

34

92
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