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1. TosicHUTeNbHAA 3aMUCKA

Pabouass mporpamma oOmieoOpa3oBarenpbHOM  y4eOHOW  MUCHHMIUIMHBI  «DU3HKa»
obecrieunBaeT TOJYYCHHE CpeAHero oOmero oOpa3oBaHWs B Mpeleinax OCBOCHHS
00pa3oBaTeIbHOW TPOTPAMMBI CPEIHETO MPOPEeCCHOHATBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
oOrmrero oOpazoBaHus 10 yueOHOMY ipeaMeTy «Du3uKay.

Pabowas mporpamma pa3pabotana Ha ocHOBe DenepansbHOTO TOCYIapCTBEHHOTO
00pa30BaTENLHOTO CTaHIAPTA 1O CIEHUAIBHOCTH CPEIHETO MPO(EeCcCHOHATBHOTO 00pa30BaHus,
YTBEpP)KJIEHHOTO Tpuka3zoM MunoOpraayku Poccum ot 12.05.2014 r. Ne 495 mo crnenmansHOCTH
21.02.14 «Mapkueiinepckoe neno»; ®DeaepanbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJapTa CpeIHEro o0Iero oopa3oBaHMUs, YTBEPXKICHHOTO IMpuKa3oM MuHoOpHayku Poccum
ot 17 masg 2012 r. Ne 413 (c u3MEeHEHUSIMH U JOMOJHEHUAMN); PekoMeHanuii mo opranusanuu
MOJTy9YEeHHUsI CPETHETO 00IIero oopa3oBaHus B mpeeax OCBOCHUsI 00pa30BaTEIbHBIX MPOTPAMM
cpenHero mpodeccuoHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero 0Opa3oBaHUs C YIETOM
tpeboBanuit OI'OC u mnomyuaemort mnpodeccun wmm cnenuansHoctn CIIO  (mucsmo
JlemaptameHTa roCydapCTBEHHON MOJIMTUKU B cdepe MOAroTOBKM pabouux kajapo u IO
Muno6praykun Poccum ot 17 mapra 2015 1. Ne06-259) ¢ yuerom IIpumepHOi OCHOBHOM
00pa3zoBaTeIbHOM TPOrpaMMBbl  CpefHero oOmiero o0pa3oBaHMs, OJOOPEHHOUW pelieHueM
dbenepabHOTO y4eOHO-METOAMUECKOT0 O0BETUHEHUS TI0 00IeMy 00pa30BaHUIO (ITPOTOKOI OT
28 utonst 2016 1. Ne 2/16-3) u yrounenuii no HuM (OmoOpeno HaydHO-METOIMYECKUM COBETOM
lentpa mnpodeccuoHampHOTO OOpa3oBaHus U cucteM kBamudpukaruu DPIAY «DOHUPO»
[TpoTtokon Ne 3 ot 25 mas 2017 r.); [IpumepHoii mporpaMMbl 0011e00pa30BaTEIbHON yaeOHOM
TUcUMIUIMHBL  «DPu3nuka»  uid  OpodecCHOHaIbHBIX  00pa30BaTENbHBIX  OpraHU3alu,
pexkomenoBaHHOU PI'AY «DUPO» (mpotokon Ne3 ot 21 urons 2015 1.);.

[enu o6meoOpa3oBaTebHON YUeOHOH AUCIIUTLTHHBI
1.0cBoenue 3HaHUI O (yHIAMEHTAIbHBIX (PU3UYECKMX 3aKOHAX M MPHUHIMMAX, JIEKAIIUX B
OCHOBE COBPEMEHHOU (pu3Mueckol KapTHHBI MHUpa; Hanbojee BaKHBIX OTKPBITHSIX B 00JacTH
(GU3MKYM, 0Ka3aBIINX OMPEICNIAIONINX BIUSHUE HAa PAa3BUTHE TEXHUKH M TEXHOJIOTHU; METOJaX
HAyYHOTO TIO3HAHUS MTPUPOJIBI;
2.0BnajieHNe YMEHUSIMU MPOBOJUTH HAONIOJICHUS, TUIAHUPOBATh M BBHIMOIHSITH KCIIEPUMEHTHI,
BBIJIBUTATh THIOTE3bl U CTPOUTH MOJIENH, MPUMEHATH IOJyUYe€HHBIE 3HaHHUS MO (U3MKE s
OOBsICHEHUSI Pa3HOOOpa3HBIX (PUIWYECKUX SBIEHUH M CBOWCTB BEMIECTB;, MPAKTUYECKH
UCMOJb30BaTh  (PU3MYECKHE 3HAHMSA; OLEHMBAaTh JIOCTOBEPHOCTh €CTECTBEHHO-HAY4HOM

uHbOpMaInu;



3.Pa3Burne mo3HABATENBHBIX WHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
mporecce NPUOOpPETEHUS 3HAHUKH W YMEHUH 1O (QU3UKE C UCIHOJIB30BAHUEM PA3ITHUHBIX
MCTOYHUKOB MH(POPMALIMU U COBPEMEHHBIX MH()OPMAITMOHHBIX TEXHOJIOTHIA;
4.Bocniuranue yOexJAEHHOCTH B BO3MOKHOCTU IO3HAHUS 3aKOHOB IPHUPOJIbI, UCHOIb30BAHUS
JNOCTHXKEHUM (u3nKu Ha 0Oylaro pa3BUTHS YEIOBEYECKOW LMBUIM3ALUH, HEOOXOIUMOCTU
COTPYJHHYECTBA B IPOIIECCE COBMECTHOI'O BBINOJIHEHHUS 3a]a4, YBaXXUTEJIBHOIO OTHOILIEHUS K
MHEHHUIO OIIOHEHTAa IpU OOCYXJIEHUU MpOOJIIEM €CTECTBEHHO-HAYYHOI'O COJEP KAHMUS;
TOTOBHOCTH K MOPAJIbHO-3TUYECKOIN OIEHKH HCIIOJIBb30BAHMS HAYYHBIX TOCTHKEHUH, YyBCTBA
OTBETCTBEHHOCTH 3a 3allIUTy OKPYKaloIIeH Cpeibl;
5.hcnonb3oBaHne NPUOOPETEHHBIX 3HAHMM M YMEHMH A pellieHus MpaKTUYECKUX 3ajay
MOBCETHEBHOW JKM3HHU, oOecreueHuss Oe30MacHOCTH COOCTBEHHOW >KU3HH, PAIlMOHAIBHOTO
MIPUPO/IOIIOIL30BAHUS M OXpaHbl OKPYXAIOIIe cpeibl U BO3MOXKHOCTh NMPUMEHEHUsI 3HAHUUN
IIpH pelIeHre 3a/1a4, BO3HUKAIOIIKX B MOCIEayo el MpohecCHOHATbHOM e TEIIbHOCTH.
KonundectBo yueOHBIX wacoB 121, B Tom umncie B | cemectpe Jiekmuid, ypokos 38
IpaKkTU4YecKuii 3aHsatui 10
CaMOCTOSITEIPHON paboThI 24
Bo |l cemectpe nexnuii, ypokos 57
MPAaKTUYECKUX 3aHATHI 16
CaMOCTOSITEIBHON paboThI 37
@DOopMBI TEKYIIEr0 KOHTPOJIS: YCTHBIA OTBET CTYyJIEHTa, TECTUPOBAHHUE, IMpPAaKTHUECKas
pabora.
@DopMBI MPOMEKYTOYHOW aTTECTAllMU: MEPBbI CeMecTp aTTecTalus, BTOPOH CeMecTp

OK3aMCH.

1.1.Pe3ynomamul oceoenus yueoHou OUCUUNIUHDL

OcBoeHue conepxaHus y4eOHOHW aucHUIUIMHBI «Pu3KKa» 00ecrneunBaeT JOCTHKEHUE
CTY/IEHTaMH CJIEIYIOLIMX Pe3yJIbTaTOB.

K auunocmuvim pesynomamam oTHOCATCS:
1) 4yBCTBO TOpJIOCTU U YBaKEHHUS K UCTOPUU U JOCTIDKEHHUSIM OTE€UYECTBEHHOM (uznyeckont
HayKd; (U3MYECKH I'PaMOTHOE TOBEJCHHE B MPO(MECCHOHATIBHON NESITENbHOCTH M OBITY HpHU
oOpalieHun ¢ npudbopamMu U yCTpOICTBaMU;
2) TOTOBHOCTh K MPOJOJKEHHIO 00pa3oBaHUs M TOBBIMIEHUS KBaIM(UKAUK B HU30paHHOMN
npoeccuOHaTBbHON IeSTENFHOCTH U 00BbEKTUBHOE OCO3HAHME POJIM (PU3MUYECKUX KOMITETEHIIUH

B OTOM;



3) yMeHHE HCHOJb30BaTh JOCTHKCHUS COBPEMEHHOW (M3NYECKONH HAayKu W (U3NYECKUX
TEXHOJIOTUH Ui TIOBBIMICHHUS COOCTBEHHOTO HHTEJIEKTYaIbHOTO pa3BUTHS B BBIOpaHHOU
npodecCHoOHALHON JeSTEILHOCTH;
4) yMeHHEe CaMOCTOSITENIbHO J0OBIBaTh HOBBIC IS ceOsi (U3NYECKHUE 3HAHUS, WCHOJB3YS JUIS
3TOTO JIOCTYITHbIE HCTOYHUKH WH(OPMAIIHH;
S)yMeHue BBICTpaMBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIICHUS B KOMAaHJE 10 PEIICHHIO OOIIMX
3ajay;
6)yMeHHe yIpaBJsATh CBOEH IMO3HABATENLHOW JEITEIBHOCTHIO, TPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHSI.

K memanpeomemmnvim pezynomamam otHocsTCs:
1) ncnonp30BaHME Pa3IMYHBIX BHIOB TIO3HABATENFHON ACATEIBHOCTH ISl peIeHUs (PU3NIECKUX
3aja4, TPUMEHEHUS OCHOBHBIX METOJIOB IO3HAHUS (HAONIOACHUS, OIMCAHUS, H3MEPECHHS,
AKCTIEPUMEHTA) JUTS U3YUEHHsSI Pa3IMYHBIX CTOPOH OKPYKAOIIEH IEHCTBUTEIHLHOCTH;
2)HCNOTB30BAHNE OCHOBHBIX MHTEJUIEKTyaTbHBIX oTIepaIni, MOCTAaHOBKM3a1auH,
dbopMyIUpOBaHUS THIOTE3, aHAIW3a W CHUHTE3a, CPaBHEHHS, OOOOIIEHHUs, CHUCTEMaTHU3aIliH,
BBISIBJICHUS] TMPUYMHHO-CIIEJICTBEHHBIX CBS3€H, MOMCKAa aHANOroB, (OPMYIUPOBAHMS BHIBOJOB
JUI W3YYEeHMsI PA3IUYHBIX CTOPOH (PU3MYECKHX OOBEKTOB, SIBJICHUM, MPOIIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOJMMOCTh CTAJIKMBATHCA B MPodecCHOHAIBHOU chepe;
3) yMeHus TeHepupoBaTh UIECH U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE ISl UX peain3aliy;
4) ymMeHHe HUCHOJIb30BaTh Pa3jMyYHble MCTOYHHUKH Ui MOJydyeHHus Quanmdeckoil uHopmaimu,
OIICHUBATh €€ JOCTOBEPHOCTD;
5) yMeHue aHaTM3UPOBaTh U MPEICTaBIATh HHPOPMALIMIO B Pa3IMYHBIX BUIAX;
6) ymeHue MyOJWYHO TIPEIACTABIATH pPE3yJAbTaThl COOCTBEHHOIO HCCIEIOBAaHUS, BECTH
JMCKYCCHUHU, JOCTYITHO W TapMOHUYHO codYeTas cojJepkaHue H (OpMbI MpelcTaBiIseMOn
nHpopMaIuu.

K npeomemmnuim pesynomamam otHocstcs:
1) chopmupoBaHHOCTH MpPEACTaBICHUN O poiiM U MecTe (DU3UKU B COBPEMEHHON Hay4dHOM
KapTUHE MHpa; MOHUMaHUE (PU3NYECKOW CYIIHOCTH HaOIroAaeMbIx BO BceneHHON sBIEHUH,
ponu ¢u3uKu B (OPMHPOBAHUU KPYro3opa M (yHKIHMOHAIBHON I'PaMOTHOCTH 4Ye€JOBEKa JUIs
peleHus MpaKTUYECKUX 3a/1a4;
2) BNajieHue OCHOBOMOJAraroluMU (PU3NUECKUMHU MOHATHAMHU, 3aKOHOMEPHOCTSAMH, 3aKOHAMU U
TEOPUSMH; YBEPEHHOE MCII0JIb30BaHHE (PU3NYECKON TEPMUHOJIOTMH U CUMBOJIUKH;
3) BnazeHHMe OCHOBHBIMH METOJAaMHM HAY4YHOTO TIO3HAHUS, MCIIOJIB3yeMbIMU B (U3HKE:

Ha6J'IIO,Z[eHI/ICM, ONMHCAaHUECM, UBMCPCHUCM, SKCIICPUMCHTOM;



4) ymenue 00OpabaThIBaTh pE3YJIbTAaThl H3MEPEHUN, OOHAPYKHUBATH 3aBUCUMOCTH MEXKIY
(U3HUYECKUMU BETUYMHAMU, OOBSICHSITH MTOJIyYEHHBIC PE3YIbTAThI U JCTIATh BBIBOJIBI;

5) copMHPOBAHHOCTH YMEHHE pelIaTh (PU3NUYECKUE 3a/1a4H;

6) chOpMHPOBAHHOCTb YMEHUS NPUMEHSTH IMOJTyYeHHBIE 3HAHHS JJIsI OOBSICHEHUS YCIOBUH
NpoTeKaHust (PU3MYECKHX SIBICHUH B NpHUpoje, npodeccHoHanbHOW chepe M UIS NPUHATHS
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOM KU3HU;

7) chOpMUPOBAHHOCTh COOCTBEHHOW TO3UIIMKM IO OTHOWICHUIO K (U3MYECKOW WH(MOpMAIUH,

HOJ'Iy‘-IGHHOfI M3 pa3HbIX HCTOYHHUKOB.

1.3.Cooepicanue ooueodpazosamenvHoil yueoHOl OUCYUNTUHDL
Beenenue
®uznka — (QyHAaMeHTanbHas Hayka O TMpupoae.  EcTecTBeHHO-HAay4dyHBIM METO]
MO3HAHUS, €r0 BO3MOXKHOCTH U TPAHUIIbl MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IpoLiecce
Mo3HaHus npupoasl. MoaenupoBanue Gpu3nuecKux sBJIEHUN U mpoiieccoB. Poib skcniepuMeHTa
U TEOpUHU B TpoIecce MO3HaHUA Mpupobl. Pusznueckas BenuuuHa. [lorpemHocTy u3MepeHuit
¢buznueckux BenuuuH. duznueckue 3aKoHbI. ['paHULIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[Tonsatue o duzmveckoi kapTuHe MHUpa. 3HaueHue Gu3nuku npu ocBoeHuu npodeccuii CIIO u

crnermanbHocter CIIO.

Mexanuka

Kunemaruka. Mexannueckoe  aBmwxkenue.  Ilepememenue.  Ilyte.  CkopocCTb.
PaBHOMEpHOE TMpsAMOJIMHEITHOE HBUXEHUE. YCKopeHue. PaBHOmepeMeHHOE MPSAMOJUHENHOE
nsuxkenne. CBoOonHoe mnajzenue. JIBukeHue Tena, OpOIIEHHOrO MOJ YIJIOM K TOPU3O0HTY.
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.

3akonbl mexanuku Hbrorona. IlepBbiii 3akoH Hprotona. Cuna. Macca. Wmmynsc.
Bropoii 3akon HproTona. OCHOBHOM 3aKOH Kj1acCHYecKo nuHamuku. Tperuii 3akoH HeroToHa.
3aKkOH BCeMUpPHOro TsAroteHus. ['paButanmonHoe mosie. Cuna Tskect. Bec. CrmocoOsr
n3MepeHus Mmaccol Tesl. CUIlbl B MEXaHHUKE.

3aKoHBI COXpaHeHHs] B MeXaHHKe. 3aKOH COXPaHEHHUs HMIIylbca. PeakTuBHOE
npmkenue. Pabora cuibl. Pabora moTeHumanbHeIX cuil. MomrHocts. DHeprus. Kunernueckas
sHeprus. [loTeHnuanbHas sHeprus. 3aKOH COXpPaHEHMsI MEXaHMUYeCKON sHepruu. lIpuMeHnenue
3aKOHOB COXPaHEHHUSI.

OcCHOBBI MOJICKYJISIDHOH (PM3MKH M TEPMOAUHAMHKH
OcHOBBI MOJIEKY/JISIDHO-KHHeTH4YecKoH Teopun. MWMpeanbHbiii ra3. OCHOBHBIE

ITOJIOXKCHUA MOJICKyJI}IpHO-KHHCTI/IquKOﬁ TCOPHHU. Pa3MepBI H MacCa MOJICKYJI U aTOMOB.
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Bpoynosckoe nemwxkenue. uddy3us. Cuiibl U SHEPrUsS MEKMOJICKYISIPHOTO B3aWMOICHCTBUS.
Ctpoennie ra3o00pa3HbIX, JXUAKHX U TBEpAbIX Ted. CKOpOCTH IBIDKEHHS MOJEKYd M HX
U3MEPECHHUE.

Uneansupiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOU
Teopun raszoB. Temmeparypa u ee wusMepeHue. [a30Bbie 3aKOHBI. AOCOJIOTHBIM HYJb
TeMIieparypbl. TepMoAMHAMHUUYECKas IIKaja TeMIEepaTypbl. YpaBHEHUE COCTOSIHUS HJI€ATbHOTO
raza. MoJisipHast ra30Bast IOCTOSTHHAS.

OcHoBbl TepMoguHamMuku. OCHOBHbIE TIOHATHS U ompeaeneHus. BHyTpeHHss sHeprus
cucTeMbl. BHYTpeHHss sHeprusi ujaeanbHoro raza. Pabora m temnora kak (OpMbI Iepenadyu
sHepruu. TemIoeMKOCTh. YIeNnbHas TEIJIOEMKOCTh. YpaBHEHHE TeIUIoBoTro Oananca. I[lepBoe
Hayajo TepMOIuHaMHUKU. AnuabaTHelil mpouecc. [Tpunuun aeiicteus teruoBoi Mammubl. KITJ]
TEIUIOBOTO JBHrarens. Bropoe Havyaso TepMOAMHAMMKU. TepMoaAMHAMH4YECKas IIKajla
TeMrneparyp. X0J0AUIbHbIE MalllMHbL. TerutoBsle npurarenn. OxpaHa npupoIbl.

CaoiictBa napos. lcnapenne u koHjaeHcauus. HachelmeHHBI map M €ro CBOMCTBA.
AOCONIOTHAS M OTHOCHUTENbHAs BIIAXHOCTh BO3JyXa. Touka pockl. Kumenue. 3aBUCHUMOCTH
TeMIIepaTypbl KUIEHUS OT JaBieHus. [leperperslil map u ero uCroyb30BaHUE B TEXHUKE.

CBoilicTBa JKMIKOCTel. XapaKTepuCTUKA SKAIKOTO COCTOSIHUS BEIIECTBA.
[ToBEpXHOCTHBIN CJIOM KUAKOCTH. DHEPTHsl MOBEPXHOCTHOTO CJOs. SIBIIEHMS Ha TpaHUIle
KUJKOCTHU C TBEpABIM TeaoM. KanwuisipHele siBiaeHus .

CaoiicTBa TBepabIX TeJ. XapaKTEPUCTHKAa TBEPAOTO COCTOSHUSA BEILIECTBAa. YIpPyrue
CBOMCTBa TBepAbIX Tei. 3akoH ['yka. MexaHudeckue CBOWCTBAa TBEpAbIX Ten. TemnoBoe
pacuIMpeHue TBEpbIX Tel U )kuaKocTel. [1naBnenue u kpucrammsanus.

DJIeKTPOANHAMUKA

JJleKTPUYeCKoe T0Jie. DJICKTPUYECKUE 3apsA/ibl. 3aKOH COXpaHEHUs 3apsja. 3aKkoH
Kynona. DOnekrpuueckoe mnone. HanpspkeHHocTh — 3nexkTpuyeckoro mois. [IpuHnmn
cyneprno3unuu mnosied. PaGota cun anekrpocratmyeckoro rmoss. Ilotennuman. PasHocTb
MOTEHUMAJIOB. OKBUIIOTEHIMAIbHbIE MOBEPXHOCTU. CBs3b MEXIy HANOpPsHDKEHHOCTBIO U
Pa3HOCTBIO MOTEHIMAIOB 3JIEKTPUYECKOr0 MOJs. JIMAPIEeKTpUKM B 3JIEKTPUUYECKOM  IIOJIE.
[lonspuzanusa nuanekrpukoB. IIpoBogHukm B dnekTpuyeckom mnone.  KoHaeHcaTopsl.
CoenuHeHHe KOHJEHCATOPOB B Oarapero. DHEprus 3apsHKeHHOTO KOHJAEHcaTropa. DHeprus
IEKTPUYECKOTO OIS,

3aKkoHBI NOCTOSAHHOIO TOKA. YCJIOBUS, HEOOXOJUMBbIE JJIsi BO3HUKHOBEHUS U
MOJJIEPKAHUS DJIEKTPUUECKOro Toka. Cuia TOKa M IUIOTHOCTh TOKa. 3akoH Oma Juid y4dacTka
nenun 6e3 DJIC. 3aBUCHUMOCTH AIIEKTPUYECKOTO CONPOTUBICHHUS OT MaTepuana, IUHBI U

IJIomaau IOoICepeyYHOoro CCUYCHUs MPOBOAHUKA. 3aBHCHUMOCTD QJICKTPUYICCKOTO COIIPOTUBJICHUA
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IIPOBOJHUKOB OT TEMIIEpATypbl. DJIEKTPOJABIKYIAs CHJIa MCTOYHMKA TOKa. 3akoH Oma ams
nosiHo# nenu. CoeanHeHne NPoBOIHUKOB. COeMHEHNE NCTOYHUKOB AIEKTPUUYECKONW SHEPruu B
Oarapero. 3akoH J[xoyms—Jlenma. PaboTa u MONIHOCTH AIIGKTPUYECKOTO TOKAa. TerioBoe
JNIEUCTBUE TOKA.

JJIeKTpUYeCKM  TOK B moJynpoBoaHukax. CoOCTBEHHass  MPOBOJUMOCTb
MOJIYTIPOBOAHUKOB. [loaynpoBoHIKOBBIE TPUOOPHI.

MarauTtHoe noJie. BeKTop MHAYKIIMA MarHUTHOTO NOJiA. /J[elicTBHE MarHUTHOTO IOJI HA
MPSIMOJIMHENHBIA MTPOBOAHMK C TOKOM. 3akOoH AMriepa. B3aunmopelicTBue TOKOB. MarHUTHBIN
noTok. Pabora mo nepeMenieHWI0 NPOBOJHUMKA C TOKOM B MarHuTHOM mnoje. JlelicTBue
MAarHuTHOTO TOJs Ha JBWKymuiics 3apsa. Cuna Jlopenma. OmnpeneneHue yaeiabHOTO 3apsija.
YckopuTenu 3apsKeHHBIX YaCTHIL.

DJIeKTPOMATrHUTHAs HHAYKIMSA. DIEKTPOMarHuTHas WHIYKIUS. Buxpesoe
anekTpudeckoe mnose. CaMOMHAYKIMS. DHEPrusi MAarHUTHOTO TIOJISI.

KoJsiebanusi 1 BOJIHBI

Mexannuyeckue koJjiedanus. KonebarenpHoe ABMmkeHHE. ['apMOHMYECKHE KOJeOaHUSI.
CBoOoiHbIE MexaHuWYeckue koisiebanus. JIMHelHble MeXaHMYeCcKue KoJieOaTeIbHbIE CHUCTEMBI.
[IpeBpamenue sHepruum Mpu  KojebaTenbHOM  JBIKEeHUMH. (CBOOOJHBIE  3aTyXalollue
MeXxaHW4YecKue Kosuebanus. BeiHyXIeHHbIE MEXaHUUECKUEe KOoIeOaHusl.

Ynpyrue BogHbl [loniepeunsle W OPOJOJIBHBIE BOJIHBL. XapakKTEPUCTHUKUA BOJIHBI.
VYpaBHeHue 1uiockou Oerymierd BosiHbL. WHTepdepenius BosiH. [loHsTHE O AMQpaKIUy BOJIH.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHUE.

DJIeKTPOMArHuTHble  KoJiedanusi. CBOOOJHBIE  DIEKTPOMArHUTHBIE  KOJEOaHUS.
[IpeBpaimenue »sHepruu B KojeOAaTEJIbHOM KOHType. 3aTyXalollue 3JIeKTPOMarHUTHbIE
kojeOanus. ['eHeparop He3aTyXamIIUX 3JICKTPOMATHUTHBIX KojeOaHuil. BblHyXIeHHbIE
anektpudeckue kojebOanus. [lepemennsiii Tok. ['eHepaTop mepemeHHOro Toka. EMKocTHOE U
WHJYKTUBHOE CONPOTUBIICHUS IEPEMEHHOTO ToKa. 3akoH Oma Ui 3JIEKTPUYECKOW Lenu
MepeMeHHoro Toka. Pabora ¥ MOIIHOCTH TIEpeMEHHOTO Toka. ['eHepaTopsl ToOKa.
Tpanchopmaropel. Toku Bbicokoi uactoThl. Ilonmydenuwe, mnepemaya U pacrpenencHHe
IEKTPOIHEPTUH.

DJIEKTPOMATrHUTHbIE BOJIHBL. DIEKTPOMAarHUTHOE TOJIe KaK OCOOBId BUJI MaTepuU.
DnekTpoMarHuTHele BOJHBL. ~BuOpartop I'epma. OTKpBITBIE  KoNeOaTeNbHBIA  KOHTYD.
N3o6perenue paauo A. C. ITonossim. [lonstue o paguocssasu. [IpuMeHeHne 3eKTpoMarHuTHEIX
BOJIH.

Ontuka



IIpupona cBera. CKOpoCTb  pPAcCIpOCTpaHEHHS CBETA. 3aKOHbl OTPaKE€HUS W
npenomiieHus ceeta. [lonHoe oTpakenue. Jlunzel. ['na3 kak ontuueckas cucrema. OnTudyeckue
pUOOPHL

BoanoBble cBoiicTBa cBera. aTepdepennus cBera. KorepeHTHOCTh CBETOBBIX JTYUCH.
Wntepdepenust B TOHKMX IUieHKaX. [lomocer paBHOM Tommuubl. Kombna HproToHa.
Hcnonp3oBanue HHTEpPEpeHINN B HayKe U TexHuKke. JJudpakuus ceera. Audpaknus Ha menu B
napauienbHbiX Jydax. Judpaknmonnas pemerka. [lonstue o rosorpaduu. [lonmspusarms
nonepeunbix BoJH. [lonsipuzanus ceera. [[BoitHoe nydenpenomiienue. [lonspouast. Jucnepcus
cBeta. Bunpl cniektpoB. CnekTpsl uciyckanus. CHeKTpbl HNOTJIOHIEHUS. YIbTpaduoeTOBOE U
uH(ppakpacHoe uznydeHus. PentrenoBckue nyun. Vx npupoaa u cBoicTBa.

DJieMeHThl KBAHTOBOM QU3UKHU

KBanTtoBass  onruka. KBanroBas  runore3a  I[lmanka. ®oToHbl.  BHemHwmii
¢boToanexkrpuyeckuii 3pdext. Buyrpennuii porospdexr. Tunsl GpoTo31€MEHTOB.

®uznka aroma. PazBuTue B3INIA0B Ha CTPOEHHE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIEKTpax Bojopoja. SAnepHas mojaens aroma. OnbiTel O. Pezeppopaa. Mozaens atoma
Bojopoaa o H. bopy. KBaHTOBBIE reHEpPaTOPHI.

du3zuka aToMHOro siapa. EcrectBeHHas paJnOaKTUBHOCTb. 3aKOH PaJuOaKTUBHOIO
pacnaga. CriocoObl HAONIOACHHS W PETUCTpaIluM 3apsDKeHHBIX dacTull. Dddekr Basuiaopa-
UepenkoBa. Ctpoenme aroMHOTO szapa. JledekT macchl, PHEPrusi CBSI3M M YCTOWYHUBOCTH
aTOMHBIX szep. SAnepHbie peakunu. MckyccTBeHHas painOaKTUBHOCTb. JlelieHne TsHKeINbIX saep.
lennas snepHas peakiusa. Ympapisiemas UenHas peakuus. SAaepusiii peaktop. Ilomydenue
pPaauOaKTUBHBIX M30TONOB M HUX NpUMEHEHHE. buosiormueckoe IEHUCTBUE pPaJUOAKTUBHBIX
U3JIyYCHHUI. DJIeMEHTapHBIC YaCTHUIIbI.

JBoJrouus BeesieHHOM

Crtpoenne u pazputue Bcenennoii. Hama 3Be3nnas cucrema — [anaktuka. [pyrue
ranaktuku. beckoneunocts Beenennoil. [lonsitue o kocmonorun. Pacmmpsitomasics Beenennas.
Mogpens ropsiueid Beenennoid. CtpoeHue U mpoucxoxaeHue ['anakTuk.

IBosonms 3Be31. I'unoresa npoucxo:xkaenuss CoiHedHO# cuUcTeMbl. TepMOsIICpHbINA
cunres. [Ipobnema tepmosiaepHoit sHepreTukd. JHepruss ConHIA U 3Be3/. DBOJIOLUS 3BE3NI.

HpOI/ICXO)KI[CHI/Ie CoNnHEYHOH CHUCTEMBI.



2. TemaTrHueckoe IJIAaHUPOBaHUE

2.1.Kanenoapno-memamuueckuil nian

Kou-Bo vacon

Ayn.
3aHATUA
% E = BI/I}IBI JACATCIBHOCTH CTYACHTA CDOpMBI TEKYILIErOo KOHTPOJIA
Ne Tema 3ansTHS N g 5 Tun u Buza ypoxa (Ha ypoBHE yueOHBIX JeHCTBHIA)
=) g ‘g
= g | =
g & 2
= = @]
I epeswiii cemecmp
1. Brenenne. ®usuka B TBocH npodeccuu. EctecTBeHHO- 2 YPOK ‘YMeHus NOCTaHOBKH Iieneit YCTHBIH OTBET CTy/IEHTa

Hay‘IHbIﬁ MCTO/ IMO3HAHUA, €0 BO3MOXKHOCTH U
IpaHUIBI IPUMEHUMOCTH. PoJb 3KcriepruMeHTa u
TEOpHH B IIpoLiecce MOo3HaHus puposl OCHOBHBIE
AJIEMEHTHI (PU3M4eCcKOl KapTuHbI MUpa. BrnusHue
OTKPBITHH B (D)M3HMKE Ha IPOrPecc B HAYKE U TEXHUKE

0011IEMETO0IOT HYECK O
HarpaBJIeHHOCTH (0030pHast
JICKITHS)

JeSTEILHOCTH, TUTAHUPOBAHHS
COOCTBEHHOM JEATENbHOCTH IS
JOCTH)KCHUS TIOCTABJICHHBIX LEeTIeH,
NpEIBUACHUS BO3MOXKHBIX PE3yJIbTaTOB
3THUX JAeiicTBUil, opraHu3aLuu
CaMOKOHTPOJIS U OLICHKH TOTY4EHHBIX
PpE3yNbTaTOB.

PasBurue cnocoOHOCTEH ACHO U TOYHO
U3JIaraTh CBOU MBICIIH, JIOTHYECKH
00OCHOBBIBAaTh CBOIO TOUKY 3PEHHS,
BOCIIPMHMMATh U aHAIU3UPOBATh MHEHUS
cobeceTHUKOB, IPU3HABast IPAaBO
JPYroro 4esioBeKa Ha HHOE MHEHHUE.
IpousBenenue u3mepeHus HU3NUECKUX
BEJIMYMH M OLIEHKA I'PaHHIIbI
MOTPEIIHOCTEH U3MEPEHUH.
IIpencraBienue rpaHUIbl TOTPELIHOCTEH
1 U3MEPEHUi pU MOCTPOCHUH
rpaduKoB.

VMeHHUe BBICKa3bIBaTh I'MIIOTE3bI IS
00BsICHEHHUSI HAOMIOAaEMBIX SIBIICHHIA.
YMeHue npempiararb MOAEIH SABICHUN.
YKkazaHue rpaHuL MPUMEHUMOCTH
3aKOHOB (H3uKH. M30KeHHE OCHOBHBIX
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HOJIOKEHUI COBPEMEHHON Hay4yHOI
KapTHHBI MUpA.

IIpuBenenue npuMepoB BIMAHUS
OTKpBITHI B pH3MKe Ha mporpecc B
TEXHUKE U TEXHOJIOIMH IIPOU3BOJICTBA.
Hcnonb3oBanue MHTEpHETA JUIsl IOUCKA
nHbopManmn

OTHOCHTEILHOCTh MEXaHUYECKOTIO JABWXXCHUA.
CucreMsl OTCUETa

YPOK «OTKPBITHS» HOBBIX
3HaHH# (YPOK CMEIAHHOTO
THIIA)

HpeI[CTaBIICHI/IC MEXaHUYCCKOI'o
JABYDKCHUS TEJIa YPaBHCHUSIMU
3aBUCUMOCTH KOOpAWHAT U HpOCKL{I/IeI‘/lI
CKOpPOCTH OT BPEMCHU.

Hpe,Z[CTaBJ'IeHI/Ie MEXaHUYCCKOIo
JBWXXCHUS TClIa Fpaq)I/IKaMI/I 3aBUCUMOCTH
KOOpAUHAT U HpoeKL[PIeﬁ CKOpPOCTH OT
BpEMCHHU

yCTHLIﬁ OTBET CTyACHTa

Bunp! nBvxeHus (paBHOMEPHOE, pAaBHOYCKOPEHHOE).

I'paduueckoe onmucanue IBUKCHUN
PaBHOMEpHOE JIBHKEHHE IO OKPYKHOCTH

YPOK «OTKPBITHS» HOBBIX
3HaHHi (YPOK CMEIIAHHOTO
THIIA)

Omnpenenenne KOOPIUHAT NPOIIECHHOIO
IYTH, CKOPOCTH U YCKOPEHHUS Tejla Mo
rpadukaM 3aBUCHMOCTH KOOP/MHAT U
HPOEKLHH CKOPOCTH OT BPEMEHH.
Ornpenenenne KOOPIUHAT IPOHIEHHOTO
MYTH, CKOPOCTH M YCKOPEHUS TeJIa 110
YPaBHEHHUSM 3aBUCUMOCTH KOOPJMHAT U
HPOEKIHH CKOPOCTH OT BPEMEHH.
IIpoBeneHue cpaBHUTENBHOIO aHAIN3A
PABHOMEPHOI'O U PaBHONEPEMEHHOT0
JBIKCHUS. YKa3aHUE UCIIONb30BaHMs
HOCTYIATENbHOI0 JIBH)KCHUH B TEXHUKE

yCTHBIﬁ OTBET CTYACHTa

CBoboaHoe naaeHue Tei. J[BrmkeHue Tena,
OpOILIEHHOTO IO/ YITIOM K TOPU30HTY

YPOK «OTKPBITHSD HOBBIX
3HaHHH (YPOK CMEIIAHHOTO
THIIA)

OnpezeseHue KOOpAUHAT MPOIICHHOr O
IIyTH, CKOPOCTU U YCKOPEHHUS Tella 110
YpaBHEHUSIM 3aBUCHMOCTH KOOPJIUHAT U
MPOEKLUI CKOPOCTH OT BPEMEHU.
‘VKazaHue MCII0Ib30BaHUS
MOCTYIATEIbHOIO ¥ BPAIIATEIEHOTO
IBIOKEHHH B TexHuke. [IpoBenenue
CPaBHUTEIBHOTO aHAIN3a PABHOMEPHOTO
U paBHOIIEPEMEHHOT'O IBH)KEHHSL
‘VKazaHue KCIIOIb30BaHUS
MOCTYIATEIbHOIO ¥ BPAIATEIEHOTO
IBIKEHUN B TEXHUKE

npoBepovHas pabora

BsaumoneiictBue ten. [lpuHumn cynepno3uuuu Cuil.

3akoHbl AMHAMHUKH HeroToHa

YPOK «OTKPBITHSD HOBBIX
3HaHU (YPOK CMEIIAHHOTO
THIIA)

Onpenenenne B3aUMOEHCTBUS Tell,
NPUHIMIIA CYIepno3uIuu cui. Vzyuenne
3akoHOB HBIOTOHA M MX IPUMEHEHHE

YCTHBIH OTBET CTy/IEHTa
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3aKOoH BCEMHUPHOT0 TAroreHusi. HeBecoMocCTb.
CuJiel B IPUPOJIE: YIPYTOCTh, TPEHUE, CUIIA TSXKECTH,
BeC

YPOK «OTKPBITHSD HOBBIX
3HaHHi (YPOK CMEIIIAaHHOTO
THIIA)

M3yueHne 3akoHa BCEMUPHOTO
TATOTCHUS, HEBECOMOCTH. 3ydeHue cun
B npupoze. [Ipeacrasnenue
WHQOPMAIIH B BUJIC TAOIHIIBI

yCTHI)II>‘I OTBET CTyACHTa

HpI/IMeHeHI/Ie BTOPOI'0 3aKOHa HrroTona I pCHICHUA
3aJa4 Ha IBMXKCHUC TCJIa IO/ ﬂeﬁCTBHeM HCCKOJIBKHX
CHJ1

YpOK pediiexcun
(xOMOMHHPOBaHHBI YPOK)

Pemenue 3agau ¢ npuMeHeHUEM 3aKOHOB
Herorona. [Ipuobperenue ombita paboThI
B I'PYIIIIE C BHIMOJHEHUEM Pa3IMYHBIX
COLIMAJIbHBIX POJICH.

yCTHLIﬁ OTBET CTyACHTA,

TECTUPOBAHUE

3akoH COXpaHCHUS UMITYJIbCA U PCAKTUBHOC IBUKCHHUC

YPOK «OTKPBITHS» HOBBIX
3HaHH# (YPOK CMETIAHHOTO
THIIA)

IIpumeHeHue 3akoHa COXpaHEeHUS
HMITYJIbCA JUISl BBIYMCIICHHS H3MEHEHUH
CKOPOCTEH Tell PH UX
B3aUMOJIENCTBUSX.

yCTHLIﬁ OTBET CTYACHTA

DHeprusi, 3aKOH COXPAHEHUSI MEXaHHMYECKON SHEPTHH.
Pabora 1 MOILIHOCTH B MEXAHUKE

YPOK «OTKPBITHS» HOBBIX
3HaHH# (YPOK CMETIAHHOTO
THIIA)

BrIuncienne KHHETHYECKON 1
MOTEHIIUAILHOW SHEPTUH TEJT B
rpaBUTAllMOHHOM Moje. OnpeneneHue
MOTEHLIUAJIBHOI SHEPTUHU YIIPYTO
ne(opMHPOBaHHOTO TeJa IO H3BECTHON
nedopmariy 1 )KeCTKOCTH Tela.
IIpumMeHeHne 3aKoHa COXpaHEHUs!
MEXaHUUYECKOH SHEPTUU MPH pacueTax
pe3ynbTaToOB B3auMOeHCcTBUI Ten
IPaBUTALMOHHBIMU CHJIAMHU U CHJIAaMU
YOPYrocTu. YKazaHue IpaHull
MPUMEHUMOCTH 3aKOHOB MEXaHUKH.
Bprruncnenue paboThl CHII U MOITHOCTH

yCTHLIﬁ OTBET CTYACHTA

10.

MexaHuueckue KojaeOanus. AMIUTUTY/A, IEpUo/,
yactoTa Kojebanuii. CBOOOIHbIC 1 BHIHYK/ICHHbIC
Konebanus. Pesonanc

YPOK «OTKPBITHSD» HOBBIX
3HaHHH (YPOK CMEIIAHHOTO
THIIA)

HccnenoBanue 3aBUCUMOCTH IIEpHOa
KoJIe0aHUH MaTeMaTHYEeCKOro MasiTHUKA
OT €ro JUIMHBI, MACChl M AMILTUTY/IbI
KOJIeOaHUH.

HccenenoBaHue 3aBUCMMOCTH IIE€pHOJA
KoJIeOaHUM Tpy3a Ha IPYKUHE OT €ro
Macchl M )KECTKOCTHU MPYKHHBI.
Brruncnenne nepuona xone6anuit
MaTeMaTHYeCKOro MasgTHUKA.
Brruncnenne nepuona xonebanuii rpysa
Ha npyxuHe . BeipaboTka HaBbIKOB
BOCIIPMHHMATh, aHAJTU3UPOBATb,
nepepabaTbIBaTh U IIPE/ICTaBIATH
MH(POPMAIHMIO B COOTBETCTBHH C
NOCTaBJICHHBIMH 3a/1auamH. [IpuBenenue
NPUMEPOB aBTOKOJIEOATEBHBIX
MexaHH4ecKHx cucreM. [IpoBeneHne
KJIaccuuKamu Konebanuit
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11.

Mexannueckue BosHbl. CBOMCTBA MEXaHUUYECKHUX BOJIH.
JlnmuHa BONHEL

3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 UCIIONB30BAaHUE B
TEXHUKE U METULIIHE

YPOK pedIiekcuu
(KOMOUHHPOBAHHBIH YPOK)

M3mepeHne 1I1HbI 3ByKOBOW BOJIHBI.
Haomronenne u 00bSICHEHNE SIBICHAN
UHTEpQEpeHINH U TU(HPAKIIT
MexaHudeckux BoiH. [Ipencrasienue
obJracTeld IPUMEHEHHS YIIbTPa3ByKa U
MIEPCIIEKTUBBI €TO UCTIOIH30BAHMS B
Pa3IMYHBIX 00IACTIX HAYKH, TEXHHUKH, B
MEJIUIIMHE.

W3noxxeHne CyTH SKOIOTHIECKIX
po0JieM, CBSA3aHHBIX C BO3JICHCTBHEM
3BYKOBBIX BOJIH Ha OpraHHM3M YeJIOBeKa

yCTHI)II>‘I OTBECT CTyACHTA,

TECTUPOBAHUE

12. | IpakTuyeckas paGoraNel. YPOK pa3BHBAIOLIETO BeImoiHeHHe 3aIaHui IPaAKTHYESCKON MpaKTHYECKOW paboTa
W3mepenne kod(G(UIHEHTA TPEHUS CKOIbKEHHU KOHTpOJIs (IIMCbMEHHAsT paboTHI U onpeieNieHre Ko PHuImeHTa
pabora) TPEHUSI CKOJIbKEHHUSI
13. | IpakTnyeckass padoraNe2, YPOK pa3BHBAIOIIETO Brimonnenve 3aganmii npakTHYecKoi MpaKTHYECKOH padoTa
OnpenesieHNe YCKOPEHHs CBOOOIHOTO MaAeHUs MPH KOHTpOJIS (MMCbMEHHAs paboTHI U onpeeneHne YCKOPEHHS
IOMOIIM MasTHUKA pabora) CBOOOJHOTO TTaZIeHHS
14. | Ocuosuble nonoxenus MKT. BpoyHOBCKOE JABUKEHHE. YPOK «OTKPBITHS» HOBBIX BbIoTHEeHNHE IKCIIEPUMEHTOB, YCTHBII OTBET CTYy/ICHTA
Huddysus. Macca 1 pazMepbl MOJIEKYIT 3HaHUH (YpPOK CMEIIAHHOrO | ciyxammx obocHoBanneM MKT.
THIIA) Pemenue 3aay ¢ npuMeHEHNEM
ocHoBHoro ypasHeHus MKT rasos.
15. | TemnoBoe ABMKEHHE. AGCOMOTHAS TEMIIEpaTypa Kak YPOK «OTKPBITHS» HOBBIX Beruncienue cpeHe KWHETHUECKOH YCTHBII OTBET CTyAEHTA
Mepa cpe/iHell KUHETHYECKOH SHEPr UM YaCTHIL. 3HaHHMiT (POK CMELIAHHOTO | SHEPIUM TEILUIOBOTO JBHXKESHHS MOJEKYII
CBs3b MEX/ly TEMIEPAaTYpPOii U CpeHel KHHETHYeCKOH THITa) 110 U3BECTHOH TEMIIEPATYPE BELIECTBA.
SHeprueii MoeKyI rasa BeickasbiBanue THIIOTE3 /1S 00BsICHEHNUS
HaOJII0IaeMbIX SIBJICHUH.
16. OOGBsICHEHNE arperaTHbIX COCTOSIHUM BEIIeCTBA Ha YPOK «OTKPBITHSD HOBBIX OObsICHEHHE arperaTHbIX COCTOSHHIA YCTHBIN OTBET CTYJCHTA
OCHOBE aTOMHO-MOHeKnyIpHBIX HpeZ[CTaBJIeHI/Iﬁ 3HAHUMN (ypOK CMECIIAHHOI'O BEIIEeCTBA HA OCHOBEC aTOMHO-
THIIA) MOJIEKYJIAPHBIX TIPE/ICTaBICHHUH,
npejcTaBiIeHue HHopManuy B BUzIe
TaOJIULBI
17. WneanwHblii ra3. M3onporieccsl, MX XapaKTepUCTHKH, YPOK «OTKPBITHS HOBBIX OnpexeseHue mapamMeTpoB BEIIECTBA B YCTHBII OTBET CTY[CHTa

3HauYeHHe, rpauieckoe H300paKeHue

3HaHUH (YPOK CMEIIAHHOTO
THIIA)

ra3000pa3HOM COCTOSIHMM Ha OCHOBaHHHU
YPaBHEHUSI COCTOSIHHS MACAIBHOrO rasa.
OrmpesienieHye apaMeTpoB BEIIECTBa B
ra3000pa3HOM COCTOSIHUH U
HPOUCXOALIMX IPOLIECCOB IO IpaduKam
3asucumoctu p(T), V(T), p( V).
DKCIEePUMEHTAILHOE UCCIIEI0BAHNE
sagucumoctu p(T), V(T), p( V).
Ipencrasienue B BUjE rpadhuKoB
M30XOPHOT0, H300apHOTO,
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M30TEPMUYECKOr0 MPOLIECCOB. YKa3aHue
TpaHyL] IPUMEHUMOCTH MOJIENH
«UJCATBLHBIN ra3y» u 3aKkoHoB MKT

18.

CaoiicTBa IapoB. HaCI)II_[IeHHI)Ie 1 HCHACBINICHHBIC
naphbl. Bnaxxnocts BO3ayXa. Kunenne

YPOK «OTKPBITHS» HOBBIX
3HaHH# (YPOK CMEIIAHHOTO
THIIA)

W3mepenne BiaxHOCTH Bo3yxa. Pacuer
KOJIMYIECTBA TEIUIOTHI, HEOOXOANMOTO
JUISL OCYIIECTBIIEHH MpoLEcca IIepexoaa
BEILIECTBA U3 OJTHOTO arperaTHOro
COCTOSTHHSA B JIPYToO€.
OKCNepUMEHTANBHOE UCCIIEIOBAaHNE
TEIUIOBBIX CBOICTB BEILECTBA.
IIpnmenenne GU3NIECKUX MOHATHH 1
3aKOHOB B y4eOHOM MaTepuaie
podeCCHOHAIBHOTO XapaKTepa.
Hcnons3oBanue MHTEpHETA JUIsl TOMCKA
nHdopMaImu o pa3paboTKax 1
NPUMEHEHUSX COBPEMEHHBIX TBEP/BIX U
aMop(HBIX MaTepUajIoB

yCTHLIﬁ OTBET CTyACHTa

19.

Mopnenb cTpoenus )kuakocTi. HacelilieHHbie u
HEHachlllleHHbIe Mapbl. [loBepXHOCTHOE HATSHKEHHE U
CMa4MBaHUeE, KaIWIIIAPHOCTD

YPOK «OTKPBITHS» HOBBIX
3HaHHi (YPOK CMEIAHHOTO
THIIA)

PacueT KOMHYeCTBa TEIUIOTHI,
HEOOXOIMMOr0 ISl OCYLIECTBICHHS
npolecca Hepexoa BeecTBa U3 OXHOTo
arperaTHoro COCTOSIHHS B JIPYroe.
IpuBeneHne NpUMEpOB KAMILIAPHBIX
SBJICHUH B OBITY, IPUPOZE, TEXHUKE.

yCTHBIﬁ OTBET CTYACHTA

20.

Mounenb cTpoeHus TBEpAbIX Tesl. Mexanuueckue
CBOICTBA TBEPIBIX TEI

YPOK «OTKPBITHSD» HOBBIX
3HaHUH (YPOK CMELIaHHOTO
THIIA)

HccnenoBaHne MEXaHHYECKUX CBOMCTB
TBEPABIX TeJ. DKCIECPHUMEHTAIBHOE
HCCIIeJOBAaHNE TEIUIOBBIX CBOMCTB
BewrecTBa. [IpuMeHeHue HU3MIecKixX
MOHSATHI 1 32aKOHOB B y4€OHOM
MaTepHale npodeccHoHaIbHOro
Xapaxrepa.

Vcnonp30BaHne HHTEPHETA IS TOMCKA
uHdopmarmu o pa3paboTkax u
HPUMEHEHHUSIX COBPEMEHHBIX TBEPABIX U
aMop(bHBIX MaTEepUaIoB

ycTHLIﬁ OTBET CTYACHTA

21.

IpaxTuueckasi pagoraNe3. OnpeneneHre BUIa
TBEPJIOTO TeJa IO €ro OCHOBHBIM XapaKTEPUCTUKAM

YPOK Pa3BHBAIOLIETO
KOHTpPOJIst (MHChbMEHHAs
pabora)

Brinonnenue 3aanmii npakTudecKon
paboTHI U OIpesielieHHe BUJa TBEPIOro
Tena

MpakTHYeCKoi paboTa

22.

I[pakTuyeckas padoralNed. OnpeneneHue
k03 unreHTa MOBEPXHOCTHOT'O HATSHKEHUS BOJBI

YPOK Pa3BHBAIOLIETO
KOHTpOJIS (MMCbMEHHAs
pabora)

Brinonnenue 3ananuil mpakTuuecKon
paboTsI u onpenenenue ko3dduimenta
MOBEPXHOCTHOTO HATSKEHUSI

MpakTHYeCKoi paboTa

23.

IpakTuuyeckas padoralNeS. OnpeneneHue yneabHON

YPOK Pa3BHBAIOLIErO
KOHTpOJIS (MMCbMEHHAS

Brinonnenue 3ananuil mpakTuuecKon
paboTHI M ONpeielIeHHe yIeIbHOI

MpakTHYeCKoi paboTa
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TCIUIOTHI IIaBJICHUS JIbJA

pabora)

TCIJIOTHI IUIABJICHUA JIbJIA

24.

BuyTpenHsis sHeprus u pabora rasa

YPOK «OTKPBITHS» HOBBIX
3HaHH# (YPOK CMEIIAHHOTO
THIIA)

W3mepeHne KomM4ecTBa TEIUIOTH B
npolneccax Temionepeiaun. YKazaHue
TpaHULl IPUMEHUMOCTH 3aKOHOB
TEepMOJMHAMUKH. Y MEHUE BECTH JIUAJIOr,
BBICITYLIIUBATh MHEHHUE OIIIOHEHTA,
y4acTBOBATH B IUCKYCCHH, OTKPBITO
BBIPa)KaTh U OTCTaUBATh CBOIO TOUKY
3peHus. YKa3zaHHe ydeOHbIX JUCLIUILIHH,
HPH U3Y4E€HUH KOTOPBIX UCIIOIb3YIOT
yueOHbIi MaTepuan «OCHOBEI
TEPMOJMHAMHUKID)

yCTHLIﬁ OTBET CTyACHTa

Hroro 3a a cemecTp

38

10

24

Bm

opoit cemecmp

25.

TeruoeMKOCTb. Y IeNIbHAs TEIUVIOEMKOCTb. Y pABHEHUE

TEIIOBOro Oananca

YPOK «OTKPBITHS» HOBBIX
3HaHHi (YPOK CMEIIAHHOTO
THIA)

Pacuer konnuecTBa TCIUIOTHI,
HGOGXOHI/IMOFO JUIS OCYIICCTBJICHUS
3aJIaHHOI'O TIpouecca ¢ Tennonepezlaqeﬁ.

yCTHBIﬁ OTBET CTYJACHTa

26.

[TepBblit 3akoH TepmonuHaMuky. HeobpaTumocTsb
TETUIOBBIX MPOLECCOB. AMa0aTHBIN MpoLece

YPOK «OTKPBITHS» HOBBIX
3HaHHi (YPOK CMEIIAHHOTO
THIIA)

Pacuer n3MeHeHUs BHYTPEHHEH SHEPTHN
Tes1, paboThI | MEPEeIaHHOTO KOIMIECTBA
TETUIOTHI C UCTIONB30BAHUEM TIEPBOIO
3aKOHA TEPMOJAMHAMUKH. PacueT paboTsl,
COBEPIICHHOMN ra30M, MO Tpaduky
3aBucumMocti p( V).

yCTHBIﬁ OTBET CTYACHTA

27.

TeruioBble IBUTATENN U OXpaHa OKPYXKAIOIIEH Cpebl.

KIIJ

YPOK pediieKcuu
(KOMOHMHHPOBaHHBIH YPOK)

Beruncienue paboThl ra3a, COBEpLICHHOM
NP U3MEHEHHU COCTOSIHUSA T10
3aMKHyTOMY 1IMKIy. Beruncnenue KIIJ{
IIPH COBEPILIECHUHU I'a30M PabOThI B
Hpoleccax N3MEHEHUs COCTOSHUS 10
3aMKHyTOMY LMKIY. OObsiCHEHUE
NPHHIMUIIOB JISHCTBHS TEIUIOBBIX MAIIMH.
JleMoHcTpauus poiu GU3HKU B CO31aHUH
U COBEPLICHCTBOBAaHUH TEILIOBBIX
nBuratenei. Msnoxenue cytu
9KOJIOTHYECKUX MPoliIeM,
00YCIIOBIICHHBIX PabOTON TEILIOBBIX
JIBUTATENIeH U NPEUIOKEHHUE ITyTH UX
peleHus

ycTHLIﬁ OTBET CTYACHTA,

TECTUPOBAHUE

28.

BianmMopneiicTBre 3apspKEHHBIX Tell. DIeKTPUIeCKUi
3apsi. 3aKOH COXPAHEHMS JIEKTPUIECKOT0 3apsaa.

3akon Kynona

YPOK «OTKPBITHSD HOBBIX
3HAHUH (YPOK CMEIIAHHOTO
THIA)

Brluncienne il B3auMOACHCTBHS
TOYCUHBIX ANEKTPUUECKHUX 3aPSI0B.
M3yueHne 3akoHa COXpaHEHHUS 3apsIOB,
3akoHa Kynona.

YCTHBIH OTBET CTy/IEHTa

29.

DJIeKTpUYEcKOe MoJIe, eT0 CBOMCTBA U XapaKTEPHCTHKH.

YPOK «OTKPBITHU» HOBBIX

Brruncnenue HanpsHKECHHOCTH

YCTHBIH OTBET CTy/EHTa
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Pabora QJICKTPUYCCKOI'0O II0JIsA, CBA3b C IIOTCHIIUAJIOM

3HaHH# (YPOK CMEIIIAaHHOTO
THIIA)

ANEKTPUYECKOTr O MOJIsL OTHOTO U
HECKOJIbKUX AJIEKTPUYECKHUX 3apsiIOB.
Brruncienne noreHyana
3JIEKTPUUYECKOT'O TIOJISI OTHOTO MU
HECKOJIbKUX TOUEUHBIX AIEKTPUUYECKUX
3apsoB. M3MepeHue pa3HOCTH
noreHuuanoB. [IposeneHue
CPaBHHUTEJILHOI'O aHaJIu3a
TPaBUTALIMOHHOTO U
3JIEKTPOCTATUYECKOT O MoJIeH

30. | IIpOBOMHUKH U AUDJIEKTPUKHU B IJIEKTPUUECKOM I10JIE YPOK «OTKPBITHSD» HOBBIX M3ydenne CBOWCTB POBOAHUKOB M YCTHBIH OTBET CTy/IEHTa
3HaHUH (YPOK CMEIIAHHOTO | JHAJICKTPUKOB
THIIA)
31. | Konaencaropsl YPOK «OTKPBITHSD» HOBBIX M3MepeHne SHepTUU AICKTPHUECKOTO YCTHBIH OTBET CTy/IEHTa
3HAHUH (YPOK CMEIIAHHOTO | TOJIs 3apsHKEHHOTO KOH/ICHCATOpA.
THIIA) Pazpabotka mraHa ¥ BO3MOXKHOCTEH
CXEeMBI JeHCTBUH 3KCIIEPUMEHTAIEHOTO
OIpe/IeNICHNS ITEKTPOSMKOCTH
KOHJIEHCATOpa U IHIIEKTPHIECKOM
MPOHHUIIAEMOCTH CPEIbI
32. | TocTosHHBIH dneKkTpudeckuit Tok. Criia Toka, YPOK pediieKcuu M3ydeHne cBOWCTB OCTOSIHHOTO YCTHBIH OTBET CTYICHTA,
HANpsOKEHHE, 2IEKTPUIECKOe COMPOTHBIICHHE (xoMOMHUPOBAHHBIH YPOK) | DMEKTPUYECKOrO TOKA, Er0 TecTupoBaHIC
XapaKTEePUCTHK
33. 3axonbl OMa Ji1sl ydacTKa LeNH U TOJHOH LeTH. YPOK «OTKPBITHSD» HOBBIX Mamepenne OJ1C u BHYTpeHHEro YCTHBII OTBET CTyJCHTa
HOCHCHOB&TGHBHOQ M I1apaieJIbHOE COSANHEHUS 3HAHUU (ypOK CMEIIaHHOI'O COIIPOTUBJICHUA UCTOYHHKA TOKaA. .
IIPOBOHIKOB THIA) OObsicHeHHE Ha IPUMEpPE ICKTPUIECKOM
LEIH C IByMs HCTOYHHKaMH TOKa, B
KaKOM Cllydae MCTOYHHK dJ1. DHepPruu
paboTaer B pesxiMe reHeparopa, a B
KaKOM — B P&KUMeE IOTPeOUTesL.
34. IMpakTuueckas padoraNe6. OnpenencHue yaeIpbHOTO YPOK pa3BHBAIOLIETO BelnosHeHe pacueToB CHIIBI TOKA U MpakTHYecKoil paboTa
COIIPOTHUBJIEHHS IIPOBOTHAKOB KOHTpOJIs (MUChMEHHAsT HaNpsDKEHUH Ha ydacTKax 3Jl. Lenel
pabora
35. | IlpakTuyeckasi padoraNe?7. V3yuenue YPOK Pa3BUBAIOLIETO M3yueHne cBOICTB HOCTOSHHOTO MpakTHYeCcKoi paboTa
II0CJIENOBATENBEHOIO COEAUHEHUS ITPOBOJIHUKOB KOHTPOIS, (MTMChMEHHAsT SJICKTPUICCKOr' 0 TOKa, €ro
pabora) XapaKTEPUCTHK
36. | 3akon J[xoyms - Jlenma. Pabora 1 MOIITHOCTB YPOK «OTKPBITHSD HOBBIX OmnpejesneHue TeMIepaTypbl HUTH YCTHBIH OTBET CTYIeHTa
DJIEKTPUYECKOr0 TOKa 3HAHUU (ypOK CMEIIaHHOI'O HaKaJIMBaHUA
THIIA)
37. | IlpakTuueckas padoraNe8. Onpenenenne IJC YPOK Pa3BUBAIOIIETO Msmepenne DJ1C u BHYTpEeHHETO MpakTHYeCKoi paboTa

HUCTOYHHKA

KOHTpOJIS (MMCbMEHHAS
pabora)

COIIPOTUBJICHUA UCTOYHHKA TOKA.

16



38.

IpaxTuyeckass padoraNed. Onpenenenust KI1/T
HarpeBaTess

YPOK Pa3BHBAIOLIETO
KOHTpOJIs (MMCbMEHHAs
pabora)

Hcnons3oBanue 3akona Jlxoynsa-Jlenna
i onpenenenus KILJI anekrpudeckoro
npudopa

MpaKTHIEeCKOH paboTa

39.

HpOBOZ[I/IMOCTI) MCTAJJIOB, )I(I/II[KOCTeﬁ,
3HeKT‘pI/I‘IeCKI/Iﬁ TOK B ra3ax, B BAKyymc

YPOK «OTKPBITHS» HOBBIX
3HaHH# (YPOK CMEIIAHHOTO
THIIA)

HccnenoBanne npoBOAMMOCTH METAIIOB,
JKUJIKOCTEM, Ta30B. Y CTAHOBKA
MPAYHHHO-CJICJICTBEHHBIX CBS3CH

yCTHLIﬁ OTBET CTyACHTa

40.

DNIeKTpUYECKUI TOK B HOIYIIPOBOAHUKAX

YpOK pediiexcun
(xOMOMHHPOBaHHBI YPOK)

CHsTHE BOIBTAMIIEPHOH XapaKTepUCTHKA
qrona. IlposesieHne cpaBHUTENBEHOTO
aHaJIn3a MOIYIPOBOIHUKOBBIX AUOIOB 1
TprozoB. Vcrnonb3oBaHNE HHTEPHETA
JUTS TIONCKA HH(OPMAIIUH O
NEepPCIEeKTUBAX PA3BUTHSL
MOTYNPOBOTHUKOBOW TEXHUKH.

yCTHLIﬁ OTBET CTYyACHTA,

TECTUPOBAHUE

41.

paxTuueckast padoraNelO. Onpenenenre
SIIEKTPOXUMHUIECKOT0 IKBHBAICHTA

YPOK Pa3BHBAIOLIECTO
KOHTPOJIs (MIHCHMEHHAsT
pabora)

Wccnenopanue DJICKTPUYECKOI'0 TOKAa B
KHUJIKOCTAX

MpaKTHYecKoi paboTa

42.

MaruutHoe none. [TocTostHHbIe MAarHUTBI 1 MATHUTHOE
none Toka. BekTop MHIYKIIMU MarHUTHOT'O TOJISL.
CunoBble AericTBUA MarHUTHOro nojsi. Cuna Amnepa

YPOK «OTKPBITHS» HOBBIX
3HaHHi (YPOK CMEIIAHHOTO
THIIA)

M3MmepeHne HHAYKIUY MarHUTHOT'O MOJISL.
Boruncnenue cui, 1edCTBYrOLMX HA
MIPOBOIHUK C TOKOM B MarHUTHOM IIOJIE.
OOBsICHEHHE POTM MarHUTHOTO TIOJIS
3eMJIM B )KU3HU PACTEHUH, KHUBOTHBIX,
YeJI0BEeKa.

OObsicHeHHE Ha IPUMEPE MarHUTHBIX
SIBJICHHUH, 04eMy (QU3HKY MOKHO
paccMaTpuBaTh KaK METaIUCLHUIINHY.

yCTHBIﬁ OTBET CTYACHTA

43.

JelicTBre MarHUTHOIO OJISL HAa JABWKYILUICS 3apsif.
Cua Jlopenma. Y ckopurenu 3apsHKeHHBIX YacTHIT

YPOK «OTKPBITHSD» HOBBIX
3HaHHH (YPOK CMEIIaHHOTIO
THIIA)

Berruncnenue cui, AeHCTBYIONIMX Ha 1.
3apsifl, ABMDKYIUICS B MArHUTHOM IIOJIE.
Hccnenoanue sBieHuin
JNEKTPOMArHUTHON MHIYKIIUH,
CaMOUHJIYKIIUH.

Beluncnenne SHeprud MarHUTHOrO
TOJISL.

OObsICHEHHE POJIM MArHUTHOTO OISt
3eMJIH B J)KU3HHU PACTCHUH, KUBOTHBIX,
YeoBeKa.

OObsiCHEHHE Ha IPUMEPE MarHUTHBIX
SIBJICHHH, 104eMy (QU3UKY MOXKHO
paccMaTpUBATh KaK METaAUCIUILINHY.

ycTHLIﬁ OTBET CTYACHTA

44,

MarHuTHbIM OTOK. SIBNIEHHUE 31EKTPOMAarHUTHOM
uHAyKuMK. [IpuHIMI JecTBUS 3JEKTpOreHepaTopa.
Buxpesoe snexrpuaeckoe none. CaMONHTYKIHSL.
OHeprust MarHUTHOT'O TTOJIS

YPOK «OTKPBITHSD HOBBIX
3HAHUH (YPOK CMEIIAHHOTO
THIA)

TpuBeeHne TPUMEPOB MPAKTHYECKOTO
NPUMEHEHUS U3y4YCHHBIX SBJICHUH,
3aKOHOB, PHOOPOB, YCTPOKUCTB.
IIpoBeneHue cpaBHUTENBEHOIO aHAIN3A
CBOHCTB 3JIEKTPOCTATHYECKOrO,

YCTHBIH OTBET CTy/IEHTa
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MAarHUTHOIO, BUXPEBOT'O 3JICKTPUYECKHX
noneil. OObsSCHEHHE MPUHINITA
JeHCTBUS IEKTPOIBUTATENs, TeHepaTopa
211. Toka ¥ 37eKTpON3MEpUTETBHBIX
npubopos. OObSICHEHNE TPUHINITA
JecTBUS Macc-crieKTporpada,
YCKOpHTeIeH 3apsKeHHBIX YacTHIL.
HccnenoBanue MpUHIMIA JSHCTBHS
TeHepaTopa MEePEeMEHHOT 0 TOKa.

45. | Tpancdopmarop. TOKH BBICOKOH 4aCTOTHI YPOK «OTKPBITHS» HOBBIX PacueT 3HaYCHHUIT CUITBI TOKA U YCTHBII OTBET CTYy/ICHTA
3HaHUH (YPOK CMEIIAHHOTO | HATpPSHKCHHUS Ha 3JIEMEHTAaX IIen
THIIA) MePEMEHHOT0 TOKa.
HccnenoBanme npuHIMIA ASHCTBHS
Tparchopmaropa.
46. | TlepeMeHHBIN TOK, YCIOBHUS MOTYUCHHUS, YPOK «OTKPBITHSD» HOBBIX Pacuer 3HaYeHHi CHITBI TOKA U YCTHBII OTBET CTYy/ICHTA
XapaKTEePUCTHKH. 3HAHUH (YPOK CMEIIAHHOTO | HANpPSHKCHHs Ha SJIEMEHTaX IeMn
[Tpon3BOACTBO, MEpeaada 1 noTpedieHue THIIa) TICpEMCHHOT 0 TOKa.
3JIEKTPOIHEPTUU
47. | EMKOCTHOE U HHIYKTHBHOE COMPOTUBIICHUS YPOK «OTKPBITHS» HOBBIX Ha6sronenne ocumuiorpamm YCTHBIH OTBET CTy/IEHTa
HepeMeHHoro TOKA. Pa60Ta M MOIIIHOCTh HepeMeHHOFO 3HaHUH (ypOK CMCIIaHHOI'O TFapMOHHYECKUX KOJIE0aHMM CHIIbI TOKA B
TOKa THIIA) LETIH.
3mepeHne 31eKTpoeMKOCTH
KOHJeHcaTopa. V3mepenue
WUHAYKTHBHOCTH KaTYIIKH.
48. | CBOOOIHBIC IIEKTPOMATHUTHBIC KOJICOAHMSI. YPOK «OTKPBITHS» HOBBIX HccenenoBanue sBIEHUS 3IEKTPUUECKOTO | YCTHBIN OTBET CTYIEHTa
IIpeBpalieHns 3HEPIUK B KOJIeOaTeNEHOM KOHTYpE 3HaHHH (YPOK CMEIIAHHOIO | PEe30HAHCA B IOCIE0BATEILHOMN LIS .
IMomyuenHwue, mepeaaya u pacrpeecHie THITa) Tlposenenne ananorun Mexty
a7eKTpodHeprHy. IIpobaeMbl SHeprocoepeKeHHus. (usITIeckiMU BeIHAMI,
XapaKTEePU3YIOLMMH MEXaHUYECKYIO 1
TexHuka 0e30MacHOCTH B 00paIlleHUH C
JIEKTPOMArHUTHYIO KOJIe0aTENbHYIO
JJIEKTPUIECKAM TOKOM CHCTEMBL
Vcnons3oBaHue HHTEPHETA IS TTIOUCKA
UHGPOPMALMHU O COBPEMEHHBIX CIIoco0ax
nepesauy SHepruu
49, DJIEKTPOMArHUTHOE TOJIE U 3JICKTPOMATHUTHBIC BOJIHBI. YPOK peduiekcuu OcymiecTBiIeHHE paanuoIepeaun 1 YCTHBII OTBET CTYIEHTA,

CKOpOCTB AIIEKTPOMATHUTHBIX BONMH. OTKPBITHIN
KoJle0aTenbHBIA KOHTYp. [IpHHINIIBI paguocBsI3u

(KOMOHHUPOBAHHBIN YPOK)

paauonpuema. MccrnenoBanue cBOWCTB
3JIEKTPOMArHUTHBIX BOJIH C OMOLIBIO
MOOHMIIBHOTO Tene(oHa.

Pa3BuTHE IGHHOCTHOI'O OTHOLICHHUS K
U3y4aeMbIM 00bEKTaM M OCBaUBAEMbIM
BUAaM AesTeabHOCTH. OOBsICHEHHE
NPHHIMIHATEHOIO PA3IHYHs TPUPOJIBI

TECTHUPOBAHUE
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YIPYTUX BOJH H 3JIEKTPOMAarHUTHBIX
BOJH. M3110)KEHHE CYTH KOJIOTHYECKUX
po0JieM, CBA3aHHBIX C
ANIEKTPOMArHUTHBIMH BOJTHAMHU.
OOBsICHEHHE POIH JIEKTPOMArHUTHBIX
BOJIH B COBPEMEHHbIX UCCIICIOBaHUAIX
Bcenennoii.

50. | CaeroBbie Teopun. CBET KaK DIIEKTPOMArHUTHAS BOJIHA. YPOK «OTKPBITHS» HOBBIX OOGCyX/IeHHE CBETOBBIX TCOPHIA. YCTHBIIT OTBET CTYy/ICHTA
3aKOHBI OTPAXKEHUS U MPEJIOMJIIEHHSI CBETA, MOJIHOE 3HaHuif (ypok cMemmantoro | M3sydeHne 3aKOHOB OTPaeHUs 1
BHYTPEHHEE OTpaxkeHne BolHOBBIE CBOICTBA CBETa- THIa) TIpEIOMJICHHA CBeTa.
unTepbepentus, nubpakuus, MoNIpU3aLs, Hab6monenne siBienus naTEpdepeHINH,
b paKIiy, NOJSIPU3AIUH
JIACTIEPCUS CBETA.
ANIEKTPOMArHUTHBIX BOJIH.
Hab6monenwne siBienus naTepdepeHINH,
b paKIig, HOJSPU3ALUH, TUCTIEPCHI
CBeTa.
51. | Hpakruueckasi padoraNell. Onpenenenne YPOK pa3BHBAIOIIETO TIpumeHeHne Ha MPAaKTHKE 3aKOHOB MpaKTHYeCKoi paboTa
TIOKA3aTeNsl IPeIOMIICHHS CTEeKIa KOHTpOJIS (MMCbMEHHAs OTpaXXEHHS U MPETIOMIICHHUSI CBETA MPH
pabora) peLIeHNH 3a1a4.
52. | Pa3nuuHble BUJIBI SJIEKTPOMATHUTHBIX M3JTyUEHUH, UX YPOK «OTKPBITHS» HOBBIX TpuBeeHHE MPUMEPOB MPOSIBIICHHS B YCTHBII OTBET CTYy/ICHTA
cBoiicTpa. ITpakTU4ECKOE IPUMEHEHUE 3HaHHMiT (ypPOK CMELIAHHOTO | NMPUPOJE U HCIONB30BAHUS B TEXHUKE
NIEKTPOMATHHTHBIX H3TydeHHH THIIA) SBJICHUH MHTepdepeHIMY, TUDpaKLHH,
HOJSIPU3ALIUM U AUCIIEPCHH CBETA.
Iepeuncienne MeTOI0B NO3HAHUS,
KOTOpbIE UCIIOIb30BaHbI IIPU U3Y4EHUU
YKa3aHHbIX SBJICHUN
53. | ITpakTuyeckasi padoraNel2. YPOK Pa3BHBAIOILETO HW3mepeHue JUIHHBI CBETOBOI BOJIHBI IO IPaKTUUECKOH paboTa
OnpeHeHeHHe JUIAHBL CBETOBOU BOJIHBI C TIOMOILBIO KOHTPOJIA (HI/ICbMeHHaﬂ pe3yinbTaTam HaGJ]IO,ELeHI/Iﬂ SIBJICHUA
JMPAKIMOHHON PEIISTKH pabora) UHTEpepeHIHN.
54. | JIunzbl. I'1a3 kak ontudeckas cucreMma. OnTHUecKue YPOK peduiekcuu OmnpejesieHue CleKTPaIbHbIX TPaHHUL] YCTHBIW OTBET CTYJCHTA
HpI/IGOpBI. Pagpema}omaﬂ CIIOCOOHOCTD OINTHYECKUX (KOMGI/IHPIpOBaHHbIﬁ ypOl() YYBCTBUTECJIBHOCTH Y€JIOBEUECKOI'O I'JIa3a.
TIpHGOPOB YMeHue crpouTh u300paeHus
NPEIMETOB, AaBaeMble JTHH3AMH.
Pacuer paccTosHUS OT JIMH3BI 10
H300paXKeHHs IIpeIMETa.
Pacuer ontuueckoit CuIbl TUH3BL.
M3mepenue GpokycHOro paccTosHus
JIMH3BL
55. | IIpakTuyeckass padoraNel3. U3yduenne BumoB YPOK Pa3BUBAIOIIETO Tlonck pa3nuuuii U CXOICTBa MEXIY MpakTHYeCKoi paboTa
CIIEKTPOB KOHTPOJIS ([IMChbMEHHAsT JUGPaKIMOHHBIM U TUCTIEPCHOHHBIM
pabora) CIIEKTPaMHU
56. | T'mmore3a ITnanka o kBaHTax. KBaHTOBas TeopHs CBETA. YPOK «OTKPBITHsD HOBBIX Hab6monenne porosddexra. YCTHBIH OTBET CTy/IeHTa
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Doroapdext. Texunueckne ycTpoicTBa, OCHOBaHHbIC
Ha HCrob30BaHuu GoTodddexra

3HaHH# (YPOK CMEIIIAaHHOTO
THIIA)

O0nwsacaenne 3akoHoB CTONETOBA Ha
OCHOBE KBAaHTOBBIX ITPECTaBICHH.
PacueT MakcuMasabHON KUHETUYECKOH
SHEPTHHU JICKTPOHOB TpH (HoTodhdeKTe.
OnpeneseHre paboOTHI BEIXOJIA AJIEKTPOHA
1o rpaduKy 3aBUCHMOCTH
MaKCHMaJTbHOW KHHETHYECKON SHEPTHU
(hOTO3IEKTPOHOB OT YACTOTHI CBETA.
M3mepenne paboThl BEIXOJIA AJIEKTPOHOB.
Ilepeuncienne npuOGOPOB yCTAaHOBKY, B
KOTOPBIX MPAUMEHSETCS
0e3nHepINOHHOCTE POoTod(eKTa.
OOBsICHEHHE KOPITYCKYIISIPHO-BOJTHOBOT'O
JTyaJii3Ma CBOHUCTB ()OTOHOB.
OOBsICHEeHHE PO KBAHTOBOH ONTHKH B
pa3BUTHU COBPEMEHHOH (hM3HKH.

57.

Mopnenu crpoenus atoma. Iloryomenne u UCITyCKaHue
cBeta aroMoM. KBantoBanue snepruu. [Ipuanun
JIEACTBUS M UCIIOJIb30BAHUE Jla3epa

YPOK «OTKPBITHS» HOBBIX
3HaHHi (YPOK CMEIIAHHOTO
THIIA)

Ha6ironeHre TMHEHYaThIX CIIEKTPOB.
PacyeT 4acTOThI ¥ JUTHHBI BOJHBI
HCITYCKaeMOr0 CBeTa IPH ePeXo/Ie
aToMa BOJIOPOJIa U3 OTHOTO
CTalIMOHAPHOTO COCTOSIHUSA B JIPYroe.
OOBsICHEHHE TPOUCXOXKACHUS
JMHEHYaToro CIeKTpa aToMa BOJ0poia U
pa3IMYus IMHEHYaThIX CIIEKTPOB
pasiauuHbIX ra3oB. MccnenoBanue
HPHUHIUINA PAOOThI TIOMUHECLIEHTHON
namnbl. HaGmonenue u o0bscHeHne
MpUHIMIA JeficTBUS Ja3epa.
IpuBeneHne NpuMEpoOB UCHIOIb30BAHUS
Jla3epa B COBPEMEHHON HayKe U TEXHHUKE.
Vcnonbs3oBaHue HHTEPHETA IS TOUCKA
nH(OpPMAaIMHU O MEPCIEKTUBAX
UCIIO0JIb30BAHUsI J1a3epa

yCTHBIﬁ OTBET CTYACHTA

58.

Crtpoenne aToMHOTO sipa. DHeprus cBsa3u. CBI3b
Macchl ¥ SHEPTHU

YPOK «OTKPBITHSD HOBBIX
3HaHUH (YPOK CMEIIAHHOTO
THIIA)

Pacuet sHeprum cBA3M aTOMHBIX S7ED.
Omnpenenenue 3apsiga 1 MacCOBOT0 YUCIa
aTOMHOT0 5Ipa, BO3HUKAIOLIETO B
pe3yabTaTe paAuOaKTUBHOIO pachaja.
Hab6mronenne TpexoB anbda-yacTuil B
kamepe Bunbcona. PeructpupoBanue
SZIEPHBIX U3ITy4E€HUH C TIOMOIIBIO
cuetyuka [elirepa.

YCTHBIH OTBET CTy/IEHTa

59.

SnepHas sHepreTrKa U 00JIACTH TPUMEHEHUS
PannoakTuBHBIE U3TYUEHHS U UX BO3JEMCTBUE HA

YPOK Pa3BHBAIOLIETO
KOHTpOJIS (TECTUPOBAHKE)

Brluucnenue snepruu,
ocBoOOXKAArOLIEHCS IPH PaIHOAKTHBHOM

nuddepeHnupoBaHHbIit
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JKUBBIC OPIraHU3MbI

pacnazne. Berancnenne suepruu,
0CBOOOKAAIOIIEHCS IPH SIEPHBIX
peakiusax. Onpezenenne IpoayKTOB
sinepHoit peakuuu. [Tonnmanue
[IPEUMYILECTBA U HEJOCTaTKOB
HCIIOJIb30BAHUS AaTOMHOH SHEPIUU U
WOHM3UPYIOIINX M3ITyIeHHH B
HPOMBIIIIEHHOCTH, METUIINHE.
M3noxeHue cyTu 5K0I0rMYECKUX
npo0JIeM, CBSI3aHHBIX C OHOIOTHIECKHM
JieficTBUEM PaJON3ITydeHUI.
TIpoBenenue xaccupuKay
3JIEMEHTapHBIX YacTUIl [0 UX
(hU3MYECKUM XapaKTEePUCTHKAM.
IlonumaHune eHHOCTEH Hay4HOr O
MIO3HAHUS MUpA Ul KaXJI0ro
o0yuaronierocs JINYHO, EHHOCTEH
OBJIa/ICHHSI METOJIOM Hay4HOI'O ITO3HAHUS
JUISL TOCTYDKEHUS yerexa B JII00OM BHjie
MIPAKTUYECKOH JIeSTEIbHOCTH

3a4€T

60.

DBonronus 3Be31. ['UIoTe3a mporucx oxaeHus
CoJIHEYHOM CUCTEMBI

YPOK pa3BUBAIOLIETO
KOHTPOJIA (SaH.[I/ITa

pedeparos)

Beruncienue sHepruy,
ocBoOOXKAaroLIeiics IPH TEPMOSIIEPHBIX
peakuusix. dopmynupoBka npodiem
TepMosiepHOl SHepreTuku. OObsCHeHHE
SIBJICHUSI COJTHEYHOH aKTHBHOCTH Ha
3emuto. [ToHnMaHue poiu KOCMUYECKHX
HCCIIEJOBaHUM, UX HAYYHOTO U
9KOHOMHYECKOTI'0 3HAYECHHI.
OOGcyx/IeHHEe COBPEMEHHBIX TUIIOTE3 O
npoucxoxaeHur COTHEUHOH CUCTEMBbI

YCTHBIN OTBET

61

Crpoenue u pa3zsutie BeeneHHoit

Hab6mronenue 3a 3Be3namu, JIyHoit 1
iaHetaMu. HaGironeHue conHeuHbIx
nsreH. Mcnonp3oBaHue HHTEpHETA IS
MOMCKA U300paKEHUH KOCMUYECKUX
00BbEKTOB U HHpOpPMALHH 00 X
ocobeHHOCTsIX. OOCYKACHHE BO3MOXKHBIX
CIIEHapUeB 3BOJIOIMU BeeneHHOH.
Vcnons3oBaHue HHTEPHETA IS TTIOUCKA
COBPEMEHHOM NH(POPMAIMHU O PAa3BUTUH
Bceenennoit. Ouenka nHpOpManum ¢
TO3MIIMY €€ CBOWCTB: JIOCTOBEPHOCTH,
00BEKTHBHOCTH TIOJHOTHI, AKTYaJIbHOCTH
UT. I
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HUroro3a cemecrp

57

16

37

Bcero

121
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2.2. IIpakmuuecKkue 3anuamus

Ipakmuuyeckoe 3anamue Ne 1 «I3mepenne KodppUIMEeHTa TPEHUS CKOIBKEHUS

Lenb 3aHATHSA: U3MEPUTH KOAPPHUIIMEHT TPEHUS CKOJIBKEHUS JIEPEBIHHOTO OpycKa 1o
JePEBSHHON JIMHEHKE NBYMS Pa3INYHBIMH CIIOCOOAMH.

3ajaHusi HampaBlieHbl Ha OTpPabOTKYy YMEHHs I0JIb30BaThCs 1a00paTOPHBIM
obopymoBaHueM (IMHAMOMETD, BECHI, JIMHCHWKA), ONPENCNATh IEeHy JeJICHHUS Mpuodopa,
NPUMEHATh 3HAHUS, TOJNy4eHHbIE MO TeMe «CHibl B TPUPOAE», BBIUUCIATH KOA(PPHUIIHECHT
TPEHHSI CKOJIBKEHHUSI C TMOMOILIBI0 (OPMYNI U MPOBEIEHHBIX H3MEPEHHM, CTPOUThH TIpaduk,
OLIEHUBATh MOTPEIIHOCTh BBIYUCIIEHUN U TIOCTPOEHHUI.

JIuteparypa:

1.Imutpuesa, B.®. ®usuka a1s npodeccuil ¥ crienuanbHOCTEN TEXHUUECKOTo poduiIs:
yueOHuk / B. @. Imutpuena. — M.: U3narensckuit ieHTp «Akagemusi», 2017. — 464 c.

2. ImutpueBa B.®., CaBa O.B. ®usuka mms mnpodeccuii U crenuamIbHOCTEH
TexHudeckoro npodums. COOpHUK 3a1a4: yueOHOe mocooue i 00pa3oBarT. yUpeKJICHUN HAY. U
cpen. mpod. oopazoBanus / B. ®@. JimutpueBa. — M.: U3natenbckuii meHTp «Axamemusi», 2017.
—256.c¢.

Ilpakmuuecroe 3anamue Ne 2 «OmnpeneneHue YCKOPEHHUsS CBOOOTHOTO TMAJEHUS TIPH
ITOMOIIIM MASITHUKa»

Lenb 3aHATHS: BBIYUCIUTh YCKOPEHUE CBOOOJHOTO MajeHusi U3 GopMyIbl AJs Iepruoaa
KoJieOaHuil MaTeMaTUYECKOr0 MasiTHUKA.

3amaHus  HampaBieHHME Ha OTpaOOTKYy yMEHHs HCHOJb30BaTh J1labopaTopHoe
obopynoBaHue (MasgTHUK, Yachl, JIMHEWHKA), MPOU3BOIUTH BBIYMCICHUS YCKOPEHUSI CBOOOJHOTO
MaJeHUs IO MOJIyYEHHBIM M3MEPEHUSM U JTaHHOW QopMmyrie, a TakkKe OLEHUBATh MOrPEUIHOCTh
HW3MEPEHUI.

Jlureparypa:

1.Imutpuesa, B.®d. ®usnka 11 npodeccuii U CenuaibHOCTEH TEXHUYECKOTO MPOQHUIIs:
yuebnuk / B. @. Imurpuena. — M.: U3narenbckuii HeHTp «Axagemusi», 2017. — 464 c.

2. ImutpueBa B.®., Caa O.B. ®usuka ang mnpodeccuil u  cnenuaabHOCTEH
TexHu4eckoro npoduis. COOpHUK 3a1au: yueOHOe nmocoOue Juist 00pa3oBar. yUpeKIeHUN Had. U
cpen. mpod. obpazosanus / B. @. Imutpuena. — M.: U3natenbckuii ieHTp «Akaaemus», 2017.
— 256 c.

IIpaxmuuecxoe 3ansamue Ne 3 «OnpeneneHue BUAA TBEPAOrO Tela IO €r0 OCHOBHBIM
XapaKTEPUCTHUKAM»

HGJ'IL 3aHATHUSA: DKCIICPUMCHTAJIIBHO OMPCACIIUTL BUA TBEPAOIO TCJIa
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3ajaHus HamnpaBieHbl Ha OTPA0OTKY YMEHMS INPOM3BOJIUTH HM3MEPEHHS C IOMOLIBIO
BECOB, JIMHEWKH, YMEHMSI ONPEAEIATh IUIOTHOCTh BELIECTBA U €r0 BUJ IO MOJyYEHHBIM JJaHHBIM
U CIIPaBOYHBIM MaTepuaiaMm, a TaKkKe OLEHUBATh MOIPEUTHOCTh U3MEPEHU.

JIuteparypa:

1.ImutpueBa, B.®. ®usnka s npodeccuii 1 CnenuaaIbHOCTeH TEXHUIECKOTO PO (UIIS:
yuebnuk / B. @. [Imutpuena. — M.: M3natensckuii neHTp «Axagemus», 2017. — 464 c.

2. ImutpueBa B.®., CaBa O.B. ®usmka mna mnpodeccuii W cHenuaabHOCTEH
TexHudyeckoro npoduis. COopHUK 3a1a4: yaeOHOe mocodue ajst 00pa3oBaT. YUpeKJICHUN Had. U
cpen. nmpod. oopazosanus / B. ®@. [imutpueBa. — M.: U3natenbckuii neHTp «Axamemusi», 2017.
—256 c.

Ilpakmuuecrkoe 3anamue Ne 4 «Onpenenenne KodhEGUIMEHTa TOBEPXHOCTHOTO
HAaTsDKEHUSI BOJIBI»

Henb 3anaTudA: onpenenutb K03QUINEHT MOBEPXHOCTHOTO HATSHKEHMS BOJIBI METOJO0M
OTpBIBA Karellb.

3anaHusl HampaBJIeHbl Ha OTPAOOTKY MPAKTUYECKOTO YMEHUS ONpeAensiTh KodPpPUIHEeHT
MOBEPXHOCTHOTO HATSDKEHUS PA3MUYHBIX KUAKOCTEH Ha TIpUMepe BOJIbl, OILICHUBAThH
MOTPEITHOCTh U3MEPEHU.

Jluteparypa:

1.JImutpuea, B.®. ®usuka mist nmpodeccuii U CenuaabHOCTEH TEXHUUECKOTO MPOQuIIs:
yueOnuk / B. @. JImutpueBa. — M.: U3natensckuii neHTp «Akagemus», 2017. — 464 c.

2. JImutpuea B.®., CaBa O.B. ®usuka mia mnpodeccnii U  crenuaaIbHOCTEH
TexHudeckoro mpoduis. COopHUK 3a/1a4: yaeOHOe mocodue ajist 00pa3oBaT. YUpEKJIACHUN Had. U
cpen. nmpod. oopazoanus / B. ®@. JimutpueBa. — M.: U3natenbckuii neHTp «Axamemusi», 2017.
—256 c.

Ilpakmuueckoe 3anamue Ne 5 «Onpenenenue yaeabHON TEIJIOTHI IUIABICHUS JIbIa»

Lenb 3aHATHS: SKCTIEPUMEHTAIBHO ONPEIEIUTh YACIbHYIO TEIUIOTY IJIaBICHUS JIbIa

3amaHus  HampaBieHHME Ha OTpPabOTKYy yMEHHs HCIOJb30BaTh JabopaTopHOe
obopynoBaHue (TEpPMOMETP, BECHI, KAJIOPUMETP), IPOU3BOAUTH BBIYUCICHUS YACTbHOMN TEILIOTHI
TUJTABJICHUS JIBJIA 110 MOJYYEHHBIM U3MEPEHHSIM U JaHHOU (opMyse, UCIOIb30BaTh CIPABOYHBII
MaTepHal, a TAKKe OLIEHUBATh OTPEIIHOCTD U3MEPEHU.

JIureparypa:

1. Amutpuesa, B.®. ®duzuka 11 npodeccuil v cennanbHOCTeH TEXHUYECKOTO PO QHIIS:
yuebnuk / B. ®@. JImutpueBa. — M.: U3narensckuii neHTp «Axaaemusi», 2017. —464 c.

2. ImutpueBa B.D., CaBa O.B. dusmka ans mnpodeccuit U CHEUAIBHOCTEH

TexHu4yeckoro npoduis. CoOopHUK 3a1a4: yueOHOe mocobue st 00pa3oBat. yUpexACHUN Had. U
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cpen. mpod. obpazosanus / B. @. ImutpueBa. — M.: U3natenbckuii eHTp «Akaaemus», 2017.
— 256 c.

IIpakxmuueckoe 3anamue Ne 6 «OnpeneneHue yAeabHOro CONPOTUBICHUSI IPOBOTHUKOBY

Lenb 3aHATHSA: ONBITHBIM IIyTE€M BBIYUCIUTH YJIEIbHOE CONPOTUBIECHUE ITPOBOJIOKU U 10
TaOJMIIE OMpPENeTUTh MaTEpPUaT MPOBOJIOKH.

3amaHus HampaBleHBl Ha OTPa0OTKy YMEHHs coOuparte W H300paxarb CXeMy
ANIEKTPUYECKOW LENHu, ONPENENATh XapaKTEPUCTUKU AIIEKTPOU3MEPUTEIbHBIX IMPUOOPOB,
YAEIBbHOE CONPOTUBICHUE TMPOBOJHUMKA MO (dopMmyle H MaTepuag IpPOBOJHUKA C
HCI0JIb30BAHNEM CIIPABOYHOTO MaTepHaja, OLEHUBATh MOIPEIIHOCTh U3MEPEHU.

Jlureparypa:

1.Imutpuena, B.®. ®usuka ans npodeccuii 1 cnenuaibHOCTeN TEXHUUECKOTro poduiIs:
yueOHuk / B. @. Imutpuena. — M.: U3parensckuit ieHTp «Akagemusi», 2017. — 464 c.

2. JImutpueBa B.®., CaBa O.B. ®usuka mig mnpodeccuii u cneruaIbHOCTEH
TexHudeckoro mpoduis. COopHUK 3a1a4: yaeOHOe mocodue ajst 00pa3oBaT. YUpeKACHUN Had. U
cpen. mpod. oopazoBanus / B. ®@. [imutpueBa. — M.: U3natenbckuii meHTp «Axamemusi», 2017.
—256.c.

Ilpakmuuecrkoe 3ansmue Ne 7 «V3ydeHue MOCIENOBATENILHOTO W MAPAIIIEIBLHOTO
COEIMHEHUS IIPOBOTHUKOB)

Lenp 3aHATHA: DKCIEPUMEHTAIBHO OIPENEIUTh XapakTep MOCIE€I0BAaTEIbHOIO |
MapajuieJIbHOTO COETMHEHUS IPOBOJHUKOB.

3amaHus HampaBlIeHbl Ha OTpPabOTKYy YMEHHS coOMpaTh  AJIEKTPUYECKYI0  Ielb C
MOCJENOBATEbHBIM U NApaJUIelbHBIM  COCAUHEHUEM  MPOBOJAHUKOB,  ONpPEACIATH
XapaKTEPUCTUKHU DJIEKTPOU3IMEPUTEbHBIX MPUOOPOB, MPUMEHATH (GOPMYIbI ISl ONpeAeTIcHUs
XapakTepa MOCIEAOBAaTENbHOIO M NapAJUICIBHOTO COEIUHEHHUs I[POBOJHHMKOB, OLICHUBATh
MOTPELIHOCTh U3MEPEHU.

Jlureparypa:

1.Imutpuesa, B.®. ®usnka aist mpodeccuii U CenuagbHOCTEH TEXHUUECKOTO MPOQHIIs:
yuebnuk / B. @. Imurpuena. — M.: U3narennckuii ieHTp «Axagemusi», 2017. — 464 c.

2. ImutpueBa B.®., Caa O.B. ®wusuka an1 mnpodeccuil u  cnenuaabHOCTEH
TexHuueckoro npodumns. CoopHuk 3amau: yaebHoe mocodue st 06pa3oBaT. yUpeKIeHUN Had. U
cpen. mpod. obpazosanus / B. @. Imutpuena. — M.: U3natenbckuii ieHTp «Akaaemus», 2017.
—256.c.

Ilpakmuuecxoe 3auamue Ne 8§ «Onpenenenue IJC ucTouHnKa»
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Hens 3ansarus: Hayuntbes Borunciate JC 1 BHYTpEHHEE CONPOTHUBIIEHUE MCTOYHUKA
IIOCTOSIHHOTO TOKa I10 pe3yJIbTaTaM M3MEpPEHUsS CHJIbI TOKA B LIETIM U HAIPSDKEHUS Ha Y4acTKe
LENH.

3ajaHusi HampaBj€Hbl Ha OTPAa0OTKY YMEHMsI HIPOBOJAWUTH M3MEPEHUS CUJIbl TOKa,
HaIpsDKEHUs Ha y4acTKe JiekTpuyeckoil nenu, onpeaensats JC ¢ nomompo Gopmynsl U
OIICHUBATh MOTPEIIHOCTh U3MEPEHUH.

JIuteparypa:

1.Imutpuena, B.®. ®usuka ans npodeccuii 1 cnenuaibHOCTeN TEXHUUECKOTo IpoduiIs:
yuebHuk / B. @. Imutpuena. — M.: 3narensckuit neHTp «Axagemusi», 2017. — 464 c.

2. ImutpueBa B.®., CaBa O.B. ®usuka mua mnpodeccuit U crenuamIbHOCTEH
TexHudeckoro npoduins. COoOpHUK 3a1a4: yaeOHOe mocodue aiisi 00pa3oBaT. YUpEKACHUN Had. U
cpen. mpod. oopazosanus / B. ®@. [imutpueBa. — M.: U3natenbckuii meHTp «Axamemusi», 2017.
—256.c¢.

Ilpakmuuecroe 3anamue Ne 9 «Onpenenenusa KIIJ[ narpeBatemns»

Hens 3anarusa: Hayuutbes omnpegensates KIIJ asnextponpu®opoB Ha mnpumepe
AIIEKTPOYAWHUKA.

3amaHus HampaBlIeHbl Ha OTPabOTKY YMEHHUS OMNpPENeNsITh HEKOTOpPhIE TEXHUYECKHE
XapaKTEPUCTHKN OBITOBBIX AJIEKTPOIPUOOPOB Ha MpUMEpPE dJIeKTpodaitHuka, oneHuBath KII/|
3NEeKTpOIpUOOpa, MOrPEeHTHOCTh U3MEPEHHI.

Jluteparypa:

1.Imutpuesa, B.®. ®usnka 11 npodeccuii U CuenuaibHOCTEH TEXHUYECKOTO MPOhuUIIs:
yueOnuk / B. @. JImutpueBa. — M.: U3natensckuii neHTp «Akaaemus», 2017. — 464 c.

2. JImutpueBa B.®., CaBa O.B. dusuka s mnpodeccuii U crenuaaIbHOCTEH
TexHudeckoro npoduis. COOpHUK 3a1a4: yueOHOe mocodue i 00pa3oBaT. yUpEKIASHUN Had. U
cpen. npod. oopazopanus / B. ®@. JimutpueBa. — M.: U3natenbckuii meHTp «Axamemusi», 2017.
—256.c.

IIpakmuueckoe 3anamue Ne 10 «OnpeneneHue 3IeKTPOXUMUYECKOTO SJKBUBAJICHTA

Lenp 3ansaTusA: yOeAUTbCS B OCOOCHHOCTH MPOBOJUMOCTH JJIEKTPUYECKOTO TOKa
MIPOBOJHUKAMU BTOPOTO POJIa. 3aKpENUTh 3HAHUS 3aKOHOB 3JiekTponn3a Dapanes.

3amaHus HampaBlieHbl HA OTPaOOTKY YMEHHS coOMpaTh JIaOOpaTOPHYIO YCTAHOBKY TS
HAOMIOJICHUST SIBIICHUSI DJIEKTPOJIM3a, 3aKperjieHhue 3HaHuM 3akoHa Dapanes, OICHUBaHHE
MOTPELIHOCTH U3MEPEHU.

JIureparypa:

1.Imutpuena, B.®. ®usuka 11 npodeccuit 1 cnenuagIbHOCTeH TEXHUUYECKOTO MPO(UIIs:

yuebnuk / B. ®@. ImurpueBa. — M.: U3natensckuii neHTp «Axaaemusi», 2017. —464 c.
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2. ImutpueBa B.®D., CaBa O.B. ®wusumka mns npodeccuid u  CHEIUATBHOCTEH
TexHu4deckoro npoduis. CoOopHUK 3a1a4d: yueOHOe mocodue st 00pa3oBar. yUpekACHUN Had. U
cpen. mpod. obpazosanus / B. @. ImutpueBa. — M.: U3natenbckuii eHTp «Akaaemus», 2017.
—256 c.

Ilpakmuueckoe 3anamue Ne 11 «OnpenencHue noKazaress NpeJoMICHHs CTEKIIa

Hens 3ansrusa: OnpenenuTs MOKa3aTeidb MNPEIOMIIEHUS CTEKJIa C  [OMOIIBIO
IJIOCKONapaJUIEIbHOM INTACTUHKH.

3aaHus HamMpaBJIeHbl HAa OTPaOOTKY YMEHHMs OIpPEACNATh IMOKa3aTelb MPETOMIICHUS
BEIIIECTB HAa MPUMEPE CTEKJIA, OLICHUBATh OTPEITHOCTh U3MEPECHHUIA.

JIuteparypa:

1.Imutpuena, B.®. ®usuka ans npodeccuii 1 cnenuaibHOCTeN TEXHUUECKOTro poduiIs:
yueOHuk / B. @. Imutpuena. — M.: U3parensckuit ieHTp «Akagemusi», 2017. — 464 c.

2. ImutpueBa B.®., CaBa O.B. ®usuka mma mnpodeccuii U crenuamIbHOCTEH
TexHudeckoro npoduis. COopHUK 3a7a4: yaeOHOe mocooue Aisg 00pa3oBaT. yUpEKISHUN Had. U
cpen. mpod. oopazoBanus / B. ®@. [imutpueBa. — M.: U3natenbckuii meHTp «Axamemusi», 2017.
—256 c.

Ilpakmuueckoe 3ansamue Ne 12 «OnpeneneHue UIMHBI CBETOBOM BOJIHBI C MOMOIIBIO
TU(PPaKIIMOHHOMN pEIeTKID

Hens 3anstus: C moMomipio AUGPAKIMOHHOW PEIMIETKH HW3MEPUTh JIMHY CBETOBOM
BOJIHBI.

3amaHus HampaBlIeHbl Ha OTPaOOTKYy YMEHHS ONpPENENATh AJUHY CBETOBOM BOJIHBI
(kpacHOH, (QHOIETOBOI), HCIONB3YS CBOMCTBO AU(paKIUU CBETa, OLEHUBATh IOTPEIIHOCTD
M3MEpEeHu, UCII0JIb30BaTh CIIPABOYHBIN MaTepUal.

Jluteparypa:

1.Imutpuesa, B.®d. ®usnka 11 npodeccuii U CenuaibHOCTEH TEXHUYECKOTO MPOQUIIs:
yuebnuk / B. @. [Imurpuena. — M.: U3narenbckuii HeHTp «Axagemusi», 2017. — 464 c.

2. ImutpueBa B.D., Casa O.B. dusuka pans mnpodeccuid U CHEUAIBHOCTEH
TexHuueckoro npoduins. CoopHuk 3a1au: yaebHoe mocodue a1 00pa3oBart. yupeKIeHH Had. U
cpen. mpod. obpazosanus / B. @. Imutpuena. — M.: U3natenbckuii ieHTp «Akaaemus», 2017.
—256.c.

IIpaxmuuecxoe 3anamue Ne 13 «I3yueHne BUAOB CIIEKTPOBY

Henp 3aHATHS: BblOenuTh OCHOBHBIE OTIMYUTENbHBIE MPU3HAKK CIUIOIIHOTO U
JIMHEWYATOr0 CIEKTPOB, OMPEACIIUTD 10 CIEKTPaM UCITyCKaHUs UCCIEAyeMble BEIIeCTBA.

3aiaHusl HaNpPaBJICHbl HA U3YUYEHHE U OMMCAHUE OCHOBHBIX OTJIMYUTENIbHBIX MPU3HAKOB

CILIOIIHOTO M JTUHEHYATOIO CIICKTpa.
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JIureparypa:

1.Imutpuena, B.®. ®usnka s npodeccuii 1 CenuaaIbHOCTeH TEXHUYECKOTO PO QuIIs:

yuebnuk / B. ®@. JImutpueBa. — M.: U3narensckuii neHTp «Axaaemusi», 2017. —464 c.

2. ImutpueBa B.®., CaBa O.B. ®usuka mis mnpodeccuii U  CHeUATBHOCTEH

TexHr4YecKoTo npoduis. COopHUK 3a1a4: yaeOHOe TocoOue s 00pa3oBaT. YUpPESKICHUH Had.

u

cpen. pod. obpazosanus / B. @. ImutpueBa. — M.: U3narenbckuii eHTp «Akagemusi», 2017.

— 256 c.

2.3.Yueono-memoouueckoe obecneuenue camocmoamenvHoil paoomsl CmyoeHmos

3aoanue Ne 1 «duszuka - pyHaamMeHTanbHas Hayka o npupoae. Kunemaruka»

Onucanue 3a0aHus:

1. CocraButh Tabauiry no teme: «CpaBHUTEIbHAS XapaKTEPUCTHKA BUOB JIBHKECHUS.

2. TloarotoBuTh COOOIICHHE HA TEMY « YJIBTPa3BYK U €ro UCIOJIb30BaHUE B TEXHUKE U
MEIHUIITHEY.

3. TloaroToButh cooOmieHue Ha TeMy «BnusHue BuOpaiuii Ha 4YeIoBeKay.

Jluteparypa:

1. JImutpuena, B.®. ®usuka mis npodeccuii U CrenuaibHOCTEH TEXHUYECKOTO
npoduns: yueonuk / B. @. Imutpuesa. — M.: U3narensckuii HeHTp «AKageMusy,
2017. - 464 c.

2. HayuHo-monymnsipHbIid pU3HKO-MaTeMaTHYCCKU KypHaT «KBaHTY. [DIEKTpOHHBIN
pecypc] — Pesxxum gocryma: www. kvant. mccme. Ru

3. EcrecTBeHHO-Hay4YHBIN XypHAI sl MOJIOASKH «I1yTh B HAyKy». [ DIEKTpOHHBII
pecypc] — Pesxxum moctyma: Www. yos. ru/natural-sciences/html

4. T'nmoGanrteka. ['mo6anpHas 6MOIMOTEKA HAYYHBIX PECYpPCOB. [DNEKTPOHHBIN pecypc]

Pexxum moctyma: www. globalteka. ru

3aoanue Ne 2 «]luHamuka. 3aKOHbI IMHAMUKNA. 3aKOH BCEMHUPHOTO TATOTCHMSI»
Onucanue 3a1aHus:
1. CoctaBuUTh CTPYKTYpHYIO cxeMy 1o Teme: «Kiaccupukaiys cui B Ipupoe».

2. IToaroToBuThH COO6IJ.[€HI/I6 Ha TEMY «HeBecoMOCTh U €€ BIMSHHUE Ha YETOBEKa»

JIureparypa:
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HmutpueBa, B.®. ®usuka i npodeccuii 1 cnenuaibHOCTeH TEXHUUECKOTO
npoduiis: yaebnuk / B. @. JImutpueBa. — M.: U3narensckuii HEHTP «AKaJIeMUs»,
2017. — 464 c.

HayuHo-monynsipHbIN (GU3HKO-MaTeMaTHIeCKHi KypHAT «KBaHTY. [ DIEKTPOHHBIHI
pecypc] — Pexxum noctyma: www. kvant. mccme. Ru

EctecTBeHHO-Hay4HbIHN KypHaI 1715 MoJsioaexu «I1yTe B HayKy». [DneKTpOHHBIN
pecypc] — Pesxum poctyma: www. yos. ru/natural-sciences/htmi

I'mob6anTeka. I'nobanbHas 6MOIMOTEKA HAYYHBIX PECYPCOB. [ DIEKTPOHHBIN pecypc]| —

Pesxxum mocryma: www. globalteka. ru

3aoanue Ne 3 «MonexynsipHasi Gpusuka»

Onucanue 3a0aHus:

1.

10.

11.

12.

CocTaBuTh cUCTeMHYIO Tabnuiy 1o Teme: «CpaBHEHUE XapaKTepHBIX CBOMCTB ra3os,
JKUJIKOCTEN U TBEPJIBIX TEID.

Pa3paboTtath u IpoBeCTH 3KCIIEPUMEHT B COOTBETCTBUH ¢ TUmoTe30i «Temneparypa
3aMep3aHus BOABI 3aBUCUT OT CTEIICHU €€ COJICHOCTH.

Omnucate xapakrep (pU3HYECKOro Impolecca 1o rpaduky u30mpoLeccoB.
IToaroroButk cooOmeHue Ha TeMy «BinsHue atMocepHOro faBiaeHus Ha

YCIO0BECKa».

Jluteparypa:

Jmutpuesa, B.®. ®usuka a1 npodeccuii U CuenuanbHOCTEH TEXHUYECKOTO
npoduis: yaeonuk / B. @. ImutpueBa. — M.: U3narenbckuii HeHTp «AKaaeMusy,
2017. - 464 c.

Hayuno-nonysnsipublit pusznko-MaTeMaTH4ecKuii xKypHai «KBaHT». [ DIEKTPOHHBIH
pecypc] — Pesxum moctyma: www. kvant. mccme. Ru

EcrecTBeHHO-HayuHbIN KypHaI 17151 Modoiexku «[1yTe B HayKy». [DneKTpOHHBIN
pecypc] — Pesxxum moctyma: Www. yos. ru/natural-sciences/html

I'mo6anTeka. ['mobanbHas 6MOIMOTEKA HAYYHBIX PECYPCOB. [ DIEKTPOHHBIN pecypc] —

Pexxum moctyma: www. globalteka. ru

3aoanue Ne 4 «TepmonuHamuka»

Omnucanue 3adaHUA:

1. CocTraBuTh CUCTCMATHYCCKYIO T3.6J'II/II_Iy «Hpamn%woe HCIIOJIB30BaHHUC 3aKOHOB

TCPMOJUHAMHUKHU B DOHCPICTHUKE).
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2. [loaroroBuTh cooOmieHHEe Ha Temy «Buapl (U3HUECKUX 3arpsi3HEHUN OKPYXKaIOMICH

CpeIbD».

Jlureparypa:

13. JImutpueBa, B.®. ®usuka ays npodeccuii U CrienuaaIbHOCTeH TEXHUIECKOTO
npoduiist: yaebuuk / B. @. JImutpueBa. — M.: 3narensckuii EHTP «AKaJIeMUs»,
2017. — 464 c.

14. Haydno-nonysisipHbIi (PU3UKO-MaTeMaTuIecKuid sxypHal «KBaHTy». [ DIeKTpOHHBIH
pecypc] — Pesxxum nocryma: www. kvant. mccme. Ru

15. EcTecTBeHHO-Hay4YHbIHN KypHai a7 MoJsioaexu «I1yTe B HayKy». [DneKTpOHHBIN
pecypc] — Pesxum poctyma: www. yos. ru/natural-sciences/htmi

16. I'moGanTeka. ['mobanbHass OMOIMOTEKA HAYIHBIX PECypCOB. [ DIEKTPOHHBIN pecypc] —

Pesxxum moctyma: www. globalteka. ru

3aoanue Ne 5 « IneKTpUUECKUN TOK»
Ornncanue 3a1aHus:
1. CocraButh cucTreMaTuyecKkyro Tabnuny «Tok B pa3IuYHBIX BUAAX CPEABD».
2. CocraBuTh TIEpeuCHb TpEeOOBAaHWW TEXHWKHW OE30MACHOCTH TIpH OOpaIieHuu C
ANEKTPUYECKUM TOKOM.
3. CocTtaBUTh KPOCCBOPJ HA TEMY «DIEKTPUIECCKUN TOKY.
4. CocTaBUTbH KPOCCBOPJ Ha TeEMY «JIEKTPOU3MEPUTEIbHBIE TPHOOPHI».
Jluteparypa:
17. Imutpuena, B.®. ®usuka 11 npodeccuii U CrenuaibHOCTEH TEXHUYECKOTO
npoduis: yaeonuk / B. @. ImutpueBa. — M.: U3narenbckuii HeHTp «AKaaeMusy,
2017. - 464 c.
18. Hayuno-nonyssipHbIi (pU3HKO-MaTeMaTHUeCKuii KypHall «KBaHT». [ DJIEKTPOHHBIH
pecypc] — Pesxxum moctyma: www. Kvant. mccme. Ru
19. EctecTBeHHO-Hay4YHbIHN KypHaT a7 Mosioaexu «[1yTe B HayKy». [DNeKTpOHHBIN
pecypc] — Pesxxum goctyma: Www. Yos. ru/natural-sciences/html
20. I'mobanreka. I nobanpHas 6MOIMOTEKa HAYUHBIX PECYPCOB. [ DIEKTPOHHBIN pecypc] —
Pesxxum moctyma: www. globalteka. ru
3aoanue Ne 6«INeKTPOIMHAMUKAY
Onwucanue 3a1aHus:
1. TloarotoBuTh cooOlIeHME M mpe3eHTanuioo Ha TeMmy «lIpuposra BO3HHUKHOBEHHS

(1)1/131/111601(01“0 SABJICHUSA — BHGKTpOMaTHHTHOﬁ HUHIOAYKIHUW).
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2. TloarotoButh coOOIICHHE HA TEMY «3HAUCHUE M BIIUSHUE DICKTPOTPAHCTIOPTAY.

w

[MoaroroBute coobuieHne Ha Temy «BimsHHE 35IeKTpOnpuOOpOB, CPEACTB pPaauo- U
TEJIEKOMMYHHUKAIIMOHHOM CBSI3U Ha )KU3HENEATEIbHOCTD )KUBBIX OPraHU3MOBY.
[MoxroroButs coobmenue Ha Temy «lIpobiaeMbl 3HEprocOepeKEHUD.

[ToaroToBUTh Mpe3eHTALNIO HA TeMY «MarHuTHOE T0JIe 3EMII.

[ToaroroButk coobmeHue Ha TeMy «ILIIFOCHl 1 MUHYCBI MOOMIIBHBIX TETIC(OHOBY.

N o g &

[TogroroButes coobmieHne Ha Temy «Bo3zgeiicTBHE MarHMUTHOTO TOJISI Ha 370pPOBBE

YEJIOBEKay.

8. CocraButh cucreMaTtudeckyro Tabmuiy «lIpakTndeckoe WCIONb30BaHUE 3aKOHOB

ANIEKTPOAUHAMUKH B SHEPTrE€TUKEY.

Jlureparypa:

21. Imutpuea, B.®. ®msuka s npodeccuii ¥ CrieuaaIbHOCTEH TEXHUIECKOTO
npoduis: yaeonuk / B. ®@. [Imutpuena. — M.: U3narensckuil HeHTp «AKaIeMus»,
2017. — 464 c.

22. Hayyro-niomysisipHBINA (PU3UKO-MaTeMaTHUeCKUi xKypHan «KBaHT». [DIeKTpoHHBIH
pecypc] — Pesxxum gocryma: www. kvant. mccme. Ru

23. EcTecTBeHHO-HAYUYHBIH XypHAI TSl MOJIOASKH «[1yTh B HayKy». [ DIeKTpOHHBII
pecypc] — Pesxxum gocryma: www. yos. ru/natural-sciences/htmi

24. I'mobGanrteka. ['mobanpHas OMOIMOTEKa HAYIHBIX PECYPCOB. [ DIEKTPOHHBIN pecypc] —

Pexum goctyma: Www. globalteka. ru

3aoanue Ne 5 «Ontuka»

Omnucanue 3aJaHus:

1. CocraBUTh CpPaBHUTENBHYIO XapaKTEPUCTUKY KOPHYCKYJISPHBIX M BOJHOBBIX CBOWCTB
CBeETA.

2. [loaroroBuTh cooOiieHne Ha TeMmy «BnusHue U 3HAUEHUE DIIEKTPOMArHUTHOTO
U3ITy4EHUS.

3. [NoaroToBUTH COOOIIEHNE HA TEMY «3HAUEHHUE CBETA B HAILICH YKU3HI.

4. Ucnonb3ys Hay4HO-TIOMYJSIPHBIE CTaThbH H3JIOKHTH THIOTE3y M HAay4YHYIO TEOpPUIO B
007aCTH OIITHUKH.

5. [lo pe3ynpTaTaMm SKCIEPUMEHTAIBHBIX JaHHBIX JabopaTtopHoi paboTel Nel5, caenmaTh

BBIBO/J O croco0ax MOJIYYCHHSA CIICKTPOB.

JIureparypa:
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25. Imutpuea, B.®. ®usuka i npodeccuii ¥ CrienuaaIbHOCTeH TEXHUIECKOTO
npoduiis: yaebnuk / B. @. JImutpueBa. — M.: U3narensckuii HEHTP «AKaJIeMUs»,
2017. — 464 c.

26. Hay4Ho-niomynsipHbIi (pU3MKO-MaTeMaTndeckuil )xypHain « KBaHTy». [ DIeKTpOHHBIN
pecypc] — Pesxxum nocryma: www. kvant. mccme. Ru

27. EcTecTBeHHO-HAYUHBIH KypHAI i MoJioiexu «I1yTe B HayKy». [DnekTpoHHBII
pecypc] — Pesxum poctyma: www. yos. ru/natural-sciences/htmi

28. I'nobanreka. ['modanpHas OMOIMOTEKA HAYIHBIX PECYPCOB. [DIIEKTPOHHEBIH pecypc] —

Pesxxum mocryma: www. globalteka. ru

3. YueOHo-MeToaMYeCKOe obecneyeHHe padoyeii mporpaMmsl
3.1.Vuebnas numepamypa

1.Imutpuena, B.®. ®usuka ans npodeccuii 1 cnenuaibHOCTeN TEXHUUECKOTro poduiIs:
yueOHuk / B. @. Imutpuena. — M.: U3narensckuit neHTp «Axagemusi», 2017. — 464 c.

2. JImutpueBa B.®., CaBa O.B. ®usuka g1 mnpodeccuidi W CHeUaIbHOCTEH
TexHudeckoro npoduiss. COOpHUK 3a7a4: ydeOHOe MocoOue A1 00pa3oBaT. yUpEKISHUH Had. U
cpen. mpod. oopazoBanus / B. ®@. JimutpueBa. — M.: U3natenbckuii neHTp «Axamemusi», 2017.
—256 c.

3.2Unumepnem-pecypcoi

1. ®epepanbHbIi IEHTP HHPOPMAIIMOHHO-00PA30BaATEIBHBIX PECYPCOB. [ DIEKTPOHHBIN
pecypc] — Pesxxum mgocryma: www. fcior. edu. ru

2. Akagemuk. ClioBapy W SHITUKIOTIEANH. [ DIEKTPOHHBIN pecypce]| — Pexxum nocrymna:
wwww. dic. academic. ru

3. Books Gid. Dnekrponnas 6ubnuoreka. [ DnekTpoHHbIH pecype] — Peskum mgocryma:
www. booksgid. com

4. I'no6anteka. 'mobanbHast OubIMOTEKa HAYUYHBIX PECYPCOB. [ DNEKTPOHHBIN pecypc]| —
Pexxum moctyma: www. globalteka. ru

5. Ennnoe okHO focTyma kK 00pa3oBaTeNbHBIM pecypcaM. [DIeKTpoHHbBIN pecypc]| —
Pexxum moctyma: Www. window. edu. ru

6.JIyumias yuebHas tutepatypa. [D1IeKTpoHHBIN pecypc] — Pexxum noctyma: Www. St-
books. ru

7. Poccuiickuii o6pa3oBarenbHblif mopTai. JlocTynHOCTb, KauecTBO, 3(p(PEKTUBHOCTS.
[DnexTpoHHBIH pecypc] — Pexxum moctyna: www. school. edu. ru

8.0nexTpoHHas 6ubiMoTeYHas cucreMa. [ DIeKTpOHHBIN pecypc] — Pexxum nocryna:

www. ru/book
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9.006pazoBarenbHbie pecypebl MaTepHETa — DUsnka. [DneKTpoHHBIH pecypce]| — Pesxkum
noctyna: Www. alleng. ru/edu/phys. htm

10.Emunas xoekius uGpoBbIX 00pa30BaTEIBHBIX PECYPCOB. [ DIEKTPOHHBIN pecypc]
— Pexxum mocryna: www. school-collection. edu. ru

11.YuebHo-MeTonnueckas razera «®usukay». [DneKTpoHHBIN pecypc] — Pexxum nocryna:
https//fiz.1september. ru

12. HoGeneBckue naypeatsl 1mo (usuke. [ IneKTpoHHBIN pecype]| — Pexum nocrtyna:
www. n-t. ru/nl/fz

13.Anepuas ¢pusuka B UaTEpHETE. [DNEKTPOHHBIN pecypc] — Pexum noctyma: WwWw.
nuclphys. sinp. msu. ru

14.Hay4yno-nonynsipHbIil GpU3UKO-MaTeMaTHYecKuid )KypHai «KBaHT». [ DIeKTpOHHBIH
pecypc] — Pesxxum moctyma: www. kvant. mccme. ru

15.EcTecTBeHHO-HaY4HBbIH skypHaI U1st MoJiofiexku «I1yTe B HayKy». [DNeKTpOHHBIN

pecypc] — Pesxxum moctyma: Www. yos. ru/natural-sciences/htmi

4. MarepuajibHO-TeXHHYECKOe o0ecrieueHne padoueii mporpaMmmbl

Jlis ocBOeHMsI MpOrpaMMbl JAUCHUIUIMHBI «DU3UKa» B TEXHHKYME €CThb B HalIUYHe
y4eOHBI KaOWMHET, B KOTOPOM HMEETCS BO3MOKHOCTh OOECIeUHUTh CBOOOIHBIA JOCTYNl B
WuTepHeT Bo BpeMst yueOHOTO 3aHSTHS U B IEPHOJ BHEYUEOHOM IESTEIHHOCTH 00Y4aromuXcsl.

[lomemenne  kaOuHeTa  GU3MKU  yAOBIETBOpseT  TpeOoBaHusiM  CaHUTapHO-
SMUAEMUOJIOTMYECKUX MPaBUJI U HOPMATHUBOB M OCHAIICHO TUIOBBIM O0OPYAOBAHHUEM, B TOM
yucie  yuyeOHOW MeOenbl0 M CpelcTBaMU OOYYEHHs, JOCTATOYHBIMU JJISi BBIMIOJIHEHUS
TpeOOBaHU K YPOBHIO OJITOTOBKU O0yYaIOIINXCS.

B kabunere ectb MynabTUMEAUWHOE 000pyIOBaHHE, MOCPEICTBOM KOTOPOTO YYACTHUKU
00pa30BaTeNLHOTO MpoIlecca MOTYT MPOCMaTpuBaTh BH3YyallbHYI0 HHMOpManuio mo Qusmke,

CO3aaBaTh IMMPE3CHTAINN, BUACOMATCPHAJIbI U T. II.

33



