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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JJUCHOUIJIAHBI

[Iporpamma o6mieo0OpazoBarensHoil yueOHOM nucuuminael OY /(.11 «®Dusuka»
npelHa3HayeHa  JUIi  M3YYeHHs  CTYJACHTAaMU  CHEUUAIbHOCTH  CPEIHEro
npodeccCuoHaNbHOTO 00pa30BaHMs, PEATU3YIOIUNA 00pa30BaTENIbHYI0 MPOrPaMMY
cpenHero oOIero oopa3oBaHus B Ipelesiax OCBOCHMS OCHOBHOW MpodecCHOHAIbHON
obpazoBarenbHoit mporpammbl CIIO Ha 6a3e ocHOBHOro o0Imiero oOpa3oBaHUs IMpHU
MOJITOTOBKE CIEIUATUCTOB CPETHETO 3BEHA.

1.2 Ilesab 1 nIaHUPYeMBble Pe3yJabTAThl 0CBOCHUS JUCIUIIIHHBI:

B pesynbpraTe OCBOCHHMS Y4eOHON IUCHUIUIMHBI OOYYAIOUIUNUCS JOJDKEH JOCTUYb
CJIETYIOITUE PE3yIbTATHI:

JUYHOCMHbIE:

- YyBCTBO TOPAOCTH W YBaXEHUA K HCTOPUU W JOCTIKCHHSIM OTCUECTBEHHOMN
dbuznyeckoil Hayku; (QU3MYECKU TPaMOTHOE TOBEICHHE B MNPodhecCHOHATBHOM
JESATEILHOCTH U OBITY TIPU OOpaIlleHuU ¢ TPUOOpamMu U YCTPOMCTBaMU;

- TOTOBHOCTh K TMPOAOKEHUIO OOpa30BaHUS W TOBBINICHUS KBAIU(UKAIUK B
n30paHHON Tpo(ecCHOHaNbHON JeATEIPHOCTH M OOBEKTUBHOE OCO3HAHUE POJHU
bU3MYECKUX KOMIIETSHIINI B 3TOM;

- YMEHHUE HUCTIOIb30BaATh IOCTHKEHHSI COBPEMEHHON (PU3NYECKON HAYKU U (PU3NUECKUX
TEXHOJIOTWM JJIS TIOBBIIIEHUST COOCTBEHHOTO HHTEIJIEKTYaIbHOTO pPa3BUTHS B
BBIOpaHHOM TTPO(EeCCHOHANBEHOM NESITeIbHOCTH;

- YMEHHUE CaMOCTOSATENILHO JI00BIBATh HOBBIC J1JIs ce0sl U3MUYECKUE 3HAHUS, UCTIOIb3YS
JUTSI 3TOTO JOCTYITHBIC HCTOYHUKHA WH(POPMAITNK;

- YMEHUE BBICTPANBATh KOHCTPYKTHUBHBIC B3aHMOOTHOIIECHUS B KOMaH/E IO PEIICHUIO
o0IMX 3a1ad4;

- YMEHHE YIPaBIIATh CBOCH MO3HABATEIILHOMN JEATEILHOCTHIO, POBOIUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHSI,

Memanpeomemnule:

- WCITIOJB30BAHUE PA3IUYHBIX BUJOB TO3HABATEIHHON JESITEILHOCTH I PEIICHUS
dbu3nUeckux 3ajav, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUSA (HAOIIOICHUS,
OMMCAHMs, W3MEPEHUs, OKCICPUMEHTA) JUIA W3YyYEHUS PaA3IUYHBIX CTOPOH
OKPYKaIOUIEN IEVCTBUTEIBHOCTH;

- UCIOJIb30BAaHWE OCHOBHBIX WHTEJUICKTYaJIbHBIX OIEpaluii: TOCTAaHOBKH 3a/1auH,
dbopMyIMpOBaHHS THUNOTE3bl, aHAIW3a W CHHTE3a, CpaBHEHUS, OOO0OIICHNS,
CHUCTEMaTHU3aIlMK, BBISBJICHUS NPHYUHHO-CIICIICTBCHHBIX CBS3CH, TOWCKA aHAJIOTOB,
dbopMyaMpoBaHUs BHIBOAOB ISl U3YUEHUS PA3IMYHBIX CTOPOH (PU3UUYECKUX OOBEKTOB,
SBJICHMM U TPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAJIKUBATHCA B
npodeccuoHanbHOU cepe;

- yYMEHHE TEeHEpUpOBaTh HUJIEU M OINPEAENSITh CPEJICTBA, HEOOXOAMMBIE ISl HX
peanu3anuu;



- YMEHHUE UCIIOJIb30BaTh pAa3jIMYHble HMCTOYHMKHU U1 TOJXY4eHHs] (U3HUYECKOU
uH(pOpMallK, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHME aHAJIU3UPOBAThH U MPEJCTABIATh HH(OPMALIMIO B pa3IMYHbIX BUIAX;

- YMEHHE NYOIMYHO NPEJCTaBIATh PE3YJIbTaThl COOCTBEHHOIO MCCIIEIOBaHMS, BECTU
JUCKYCCHUHU, JOCTYITHO M TAPMOHUYHO COUeTasi COAepKaHUe U (POpMbI IPEACTaBISIEMOMN
uHbOpMaIny;

npeomemHuule:

- c(OpMHUPOBAHHOCTHh TPEJCTABICHUNA O PO M MecTe (U3NKA B COBPEMEHHOM
HAyYHOW KapTHHE MHpa; MOHUMaHHe (U3NUECKON CYHITHOCTH HaOII0JaeMbIX BO
Bcenennoit siBienuii, ponu ¢Gpu3uka B HOpMHPOBAHUH KPYro3opa U (PyHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA VISl pEeIIEHUs TPAKTUYECKHUX 3a]1ay;

- BJIAJICHHE OCHOBOIIOJIATAIONIMMH (PU3MUECKUMU TMOHATUSMHU, 3aKOHOMEPHOCTSIMU,
3aKOHaMU U TEOpUSIMH; YBEPEHHOE HCIOJb30BaHUE (PU3UUYECKON TEPMUHOJOTUU U
CUMBOJIMKU;

- BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHMS, UCIOJIb3YEMBIMU B (DU3HKE:
HaOJII0IEHUEM, OITUCAHUEM, U3MEPEHUEM, FIKCIIEPUMEHTOM;

- yMeHusi 00pabaTbIBaTh Pe3yJabTaThl U3MEPEHUHN, OOHAPYKUBATh 3aBUCUMOCTb MEXTY
(Gu3NYECKUMU BEIMUMHAMU, OOBSICHATD MOJIyYE€HHbIE PE3YJIbTAThl U AETaTh BbIBOJBL;

- c(pOpMUPOBAHHOCTHh YMEHHU pelaTh PU3NUECKHE 3a4a4H;

- c()OPMHPOBAHHOCTh YMEHHUSI MPUMEHATH MOJTYUYEHHbIE 3HAHUA [Js1 OOBSICHEHUS
YCIIOBUM MPOTEKaHUs (PU3NYECKUX SBIEHUH B MpUPOJE, NpodeccuoHanbHo cdepe u
JUTSL IPUHSTHS PAKTUYECKUX PEIIEHUI B TOBCEAHEBHOM JKU3HMU;

- chOpPMUPOBAHHOCTh COOCTBEHHOW TMO3WUIUM IO OTHOIICHUIO K (U3NYECKOU
uH(pOopMaIuu, NOJy4aeMON U3 Pa3HbIX HCTOYHUKOB.



2. CTPYKTYPA U COAEPX KAHME OBIIIEOBPA3OBATEJLHOM

JANCIHUIIJIMHBI
2.1. O0bem 0011€00pa3oBaTENLHOM M CIUIIMHBI M BU/IbI Y4€0HOI padoThI
Bun yueOHoi1 padoThI Oo0bem B
4acoB
O0bem 00pa3oBaTeIbHOM NPOrPaMMbl YU4eOHOM JUCHHUILINHbBI 174
B TOM YHUCJIE:
-110 BUJIaM y4eOHBIX 3aHITHI:
Jlekuuu, ypoku 8
JlabGopaTopHbie 3aHATHS }
[IpakTHyeckue 3aHATUS 40
Koncynpranmmn )
NuauBr1yaibHBIA TPOEKT B
CamocrosiTesibHas padora 56
I[Ipome:xyTounasi atrectauus B popme apyrue GopMbl KOHTPOJIS .
(1 cemectp), sk3amena (2 cemectp)




2.1. TemaTH4ecKHii IJIaH U coJiep:KaHue 00111e00pPa30BaTEeIbHOMH YUeOHOI TN CHUTLTUHBI

Coz[epmafme yqeﬁﬂoro MaTepuaJia, .]'[2160paT0prIe H NPAKTUYIECCKUE 3aHATHUA,

HanmenoBanme O0bem Yposenn
pA3IEIOB U Tem caMocTosiTeJibHasi padora oﬁyqanzmerocsl, KypcoBasi padoTa (mpoeKT) (€Ciu MpelyCMOTPEHBI), 4ACOB OCBOCHIS
HHbIe BU/bl Y4eOHOH pa0oThl B COOTBETCTBHH € Y4eOHBIM IJIAHOM
IlepBblii cemecTp
BBenenue ®duszuka — pyHaaMeHTagbHas Hayka o nmpupoze. ECTecCTBeHHO — HayuHbI METO/1 IMO3HAHUS, €T0 2 1
BO3MOKHOCTH M TPaHMIIBI TPUMEHUMOCTH. MoenupoBanue (pU3NIeCKUX SBICHUH U TIPOILIECCOB.
Ponb skcniepuMenTa u Teopuu B Mpoliecce Mo3HaHus Npupoasl. Puznueckas BEIMUYUHA.
[TorpemnocTn n3MepeHnit Gu3nIecKuX BeandrH. OU3NYecKue 3aKOHbBL. | paHHIIBI TIPUMEHUMOCTH
¢busnueckux 3akoHOB. [loHsATHE O PHU3MYECKON KapTHHE MUpa. 3HAUCHHE (PU3HKHU PU OCBOSHUU
CHEIMAIbHOCTH
Pasznea 1. Mexanuka 36
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJa 8
Kunemarnka MexaHnyeckoe NBM)KEHHE. XapaKTepUCTUKHM MEXaHUYECKOro JBUKEHHUA: IEepeMElICHUE, IyTh, 4 1
CKOpOCTb.  PaBHOMEpHOE  NpAMOJMHENHOE  JIBU)KEHUE.  YCKOpeHue.  PaBHOIEpeMeHHOE]
npsMosinHeiiHoe nBrxkeHne. CBoOoHOe majaeHue tei. [IBrkeHue Tena, OpOLICHHOTO MO YIJIOM K
ropu3oHTy. PaBHOMEpHOE NBUKEHHE 110 OKPYKHOCTH
IIpakTuyeckoe 3anaTue Nel Pemenue 3anau «PaBHOMEpHOE ABUKEHUE» 2 2
IIpakTnueckoe 3ansaTue Ne2 Pemenune 3a1a4 «PaBHOYCKOPEHHOE ABMXKEHUE» 2
Tema 1.2. Conep:xaHue yueOHOro MaTepuaJia 8
3akonbl mexanukH| [lepsoliil 3akon HetoTona. Cuna. Macca. immyiisc. 6 1
Herorona Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIACCUUECKON THMHAMUKH.
Tperuit 3akon HproToHa. 3akoH BceMHpHOro TsAroreHus. I'paBuranmonHoe nose. Cuia TSKECTH.
Bec. Cnnoco6w1 u3mepenust Mmacchl Tes. CUITbl B MEXaHHKE.
IpakTuyeckoe 3anaTue Ne3 «Kunematuka. 3akoHbl MexaHuku HproToHa 2 2,3
Tema 1.3. Coaepxkanue yueOHOro MaTepuaa 20
3aKkoHbI 3aKOH COXpaHEHUs NMITyJIbCca. PeakTHBHOE IBUIKEHHUE. 4 1
COXpaHEHMS B Pabora cunbl. PaGota mnoTeHuManbHBIX CcHJI. MomHocTh. OHeprus. Kunermueckas sHeprus.
MexXaHHuKe [loreHunanpHas SHeprus. 3aKOH COXpaHEHUS MeXaHW4ecKoW osHepruu. llpuMeHeHue 3aKOHOB
COXPAHEHUS.
IMpakTuyeckoe 3ansaTue Ne4 Pemenue 3agau "/[BrkeHre moj 1eHCTBUEM HECKOIBKUX CHID) 2 2

~




IIpakTuyeckoe 3ansiTue NeS Pemenue 3a1a4 " 3aKOHbBI COXpaHEHUS] B MEXAHHUKE) 2 2

IIpakTnueckoe 3anaTne Ne6 Pemenne 3a1a4 "3aKkoHbI COXpaHEHUS B MEXAHUKE 2 2,3

CamocrosiTeibHasi padora Nel 10 3

IToaroToBUTH COOOIIEHUS:

1 3nauenue otkpoiTii ["anunes

2 Wcaak HproTOH — co31aTenb KIaCCHYECKON (U3HKN

3 Ponp K.3. Il01KOBCKOr0 B pa3BUTHUH KOCMOHABTUKH

4 Cepreti [TaBnoBruy KoposeB — KOHCTPYKTOp U OpraHU3aToOp MPOU3BOCTBA PAKETHO-

KOCMHMYECKOU TEXHUKH

5 IIposiBneHne 3aKOHOB

Pa3nes 2. OcHOBBI M0JIeKYJISIPHOM (U3UKHU U TEPMOJIMHAMHUKH 28

Tema 2.1. Conep:xanue y4eOHOro MaTepuaia 6
OcHoBBI OcCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pa3zMepsl U Macca MOJIEKYJ U aTOMOB. 4 1
MOJICKYJISIPHO- bpoynoBckoe nBuxenue. Jdudpdysus. Cuiibl U 3HEPrus MEXMOJIEKYISIPHOTO B3aMMOJAEHCTBHSL.
KHHETHYeCKOoi CrpoeHue ra3000pa3HbIX, XKUJIKUX U TBEPAbIX Tel. CKOPOCTH IBUKEHUS MOJIEKYJ U UX U3MEPEHUE.
TeOpHH. Wneanenbiii ra3. JlaBnenune raza. OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KMHETHUECKON TEOpUHU.
Hpeanvusbiii ra3  (Temmepatrypa u ee usMmMepeHue. [a3oBbie 3akOHBI. AOCOJIOTHBI HYJIb TEMIIEpaTypHI.

TepMonnHaMuyeckas IIKajga TEMIEPATYPhl. YpPaBHEHHE COCTOSHHUS MJEANBHOrO raza. MossipHas

ra3oBasi IOCTOSIHHASL.

IIpakTnyeckoe 3ansaTue Ne7 Pemenue 3amau «YpaBHeHue MenneneeBa-Kianelipona. ['azoBbie 2 2

3aKOHBI»
Tema 2.2. Conep:xaHue yueOHOro MaTepuaJia 6
OcHoBBI OcHOBHBIE TIOHATHSL W ONpeAeieHUus. BHYTpeHHsAs 53Heprus CHUCTEMbl. BHyTpeHHss dHeprus 4 1
TEePMOAMHAMMKH |uJealbHOro ra3a. Pabora u Temnora kak (opMbl Neperadd 3HEpruu. TemnoeMkocTb. Y enbHas

TEIUIOEMKOCTh. YpaBHEHHE TeruioBoro Oananca. [lepBoe Hayano TepMOAMHAMUKHU. AuaOaTHBIM

npouecc. TemnoBsle nauratenu. [lpuHimun aedictBusg TteruioBoil Mamuebl. KIIJ[  TemnoBoro

nsurarens. Bropoe Hayano TepMoauHaMUKU. X0J0JWIbHbIE MaIMHbL. OXpaHa IPUPOJIBL.

IIpakTnyeckoe 3ansaTne Ne8 Pemenue 3anau «Ilepssliii 3akoH TepmoarHaMuku. [Ipumenenue 2 2

MIEPBOTr0 3aKOHA TEPMOJUHAMHKH K U30IPOIIECCAM).
Tema 2.3. Conep:kanue y4eOHOIro MaTepuaa 16
CaoiicTBa napoB. |lcnapenue um koHneHcauus. HachlmeHHbIH map u ero cBoiicTBa. AOCONIOTHAasE U OTHOCHTENIbHAs 4 1
CpoiicTBa BJIQXXHOCTh Bo3ayxa. Touka pocel. Kumenue. 3aBUCUMOCTh TeMIepaTypbl KUNEHUS OT JIaBJICHMUS.
JKHJKOCTEi. IleperpeTslil map M €ro UCNOJb30BAHNE B TEXHUKE. XapaKTEPUCTHKA XKHUJIKOIO COCTOSIHUS BELECTBA.

7




CpoilicTBa
TBEPABIX TeJl

[ToBEepXHOCTHBIN CIION KUAKOCTU. DHEPIUsl TOBEPXHOCTHOTO CJI0s. SIBIEHUS HA TPAHULIE KUIKOCTH
¢ TBepabiM TenoMm. Kanwsuisipubeie siBiaeHUs. XapaKTepUCTUKA TBEPJIOTO COCTOSHUSI BEIECTBA
VYnpyrue cBoiictBa TBepbiXx Tell. 3akoH ['yka. MexaHumdyeckue CBOMCTBa TBEpAbIX Tell. TernoBoe
paclIMpeHe TBEPABIX TEJl U )KUAKOCTEN. [1aBiieHne u kpucrajum3anus.

CamocrosiTesqibHasi padora Ne2

[MoaroroButs TabmUIy «CTpOSHUE TBEPIBIX, KUAKUX U Ta3000pa3HBIX TEIDY
[ToarotoBuTh KOHCIEKT «IleperpeTbiii map U €ro UCMNoOJb30BAHUE B TEXHUKE)»
IloAroToBUTH KOHCIIEKT IO TEME:

«MexaHn4ecKnue CBOMCTBA TBEPABIX TEI»

12

Pasnen 3. DiekTpoanHaMuka

30

Tema 3.1.
DJleKTpHYecKoe
noJje

Coaep:xanue y4eOHOro MaTepHuaJia

OnexkTpuyeckuit 3apsj. 3aKOH COXpaHEHUs AJIeKTpUUYecKoro 3apsa. 3akoH Kynona.

OnexTpuueckoe nosie. HampspkeHHOCTh 3iekTpuueckoro noss. IlpuHuum cynepno3uinuu mosew.
Pabora cun snekrpocraruueckoro nosst. [lorennuan. PazHocTs noTeHIMAI0B. DKBUIIOTEHIMAIbHBIE
oBepXHOCTU. CBSA3b MEX]y HANPSKEHHOCTHIO U Pa3HOCTHIO MOTEHLHUAIOB JIEKTPUYECKOIO IOJISL.
[IpoBOHUKM B 3JEKTpUYECKOM Mose. JIM3JieKTpuku B 3jekTpuueckoMm mnose. [lomspuszauus
manekTpukoB. Konnencatopsl. CoelnHeHME KOHAEGHCATOPOB B OaTapero. DHEprust 3apspKeHHOIo
KOHJICHCATOpa. DHEPrus AIEKTPUUECKOTO MOJIS.

IIpakTnueckoe 3ansaTue Ne9 Pemenne 3ana4y « IneKTPUUECKOE TOJIE.

IIpoMe:xxyTOoYHas aTTecTalus —Apyrue GopMbl KOHTPOJIH.

Bropoii cemecTp

Tema 3.2.
3akoHbI
MOCTOSTHHOI'0
TOKA

Coaep:xaHue y4eOHOro MaTepuaJia

(o3}

YCJ'IOBI/H[, H€O6XO}II/IMBI€ JIA BOSBHUKHOBCHHUA U nonnepmamm BJIGKTpI/I‘IeCKOFO TOKa. CI/IJ'Ia TOKa WU
IJIOTHOCTh TOKA. 3akoH OMa AJig y4acTKa LEenU. 3aBUCUMOCTh AJIEKTPUYECKOTO CONMPOTUBIEHUS OT
MaTepI/Iana, JJINHBI U TUIOIIAIn nonepequro CCUCHUS HpOBOJIHI/IKa. 3aBI/ICI/IMOCTI) COHpOTI/IBJ'ICHI/ISI
MIPOBOJIHUKOB OT TEMIIEPATYPHI.

OJIC wucrounuka. 3akoH Owma g1 nonHod wnenu. CoeAuHEeHHE MNPOBOAHUKOB. COEOUHEHHE
HMCTOYHUKOB AJIEKTPUUECKON YHEPTUH B OaTapero.
TenoBoe neWcTBHE AIEKTpUYECKOro Toka. 3akoH Jkoyns-Jlenma. PaGota u  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA.

Ipakruyeckoe 3ansitue Ne 10 «3aKOHBI TOCTOSTHHOTO TOKa»

Tema 3.3.

ConepxaHue y4eGHOro MaTepuaJjia




DJIeKTpUYecKHii | DJIEKTPUUECKHI TOK B MeTallIaX. DJIeKTPOHHBIN ra3. PaboTa BbIxoa. DIEKTPUUECKH TOK B 4 1
TOK B PA3JIMYHBIX |3JIEKTPOJIUTaX. DIeKTponn3. 3akoHsl Papajnes. [I[pumeneHune 31eKTpoian3a B TEXHUKE.
cpenax DNeKTpUYEeCKHil TOK B ra3ax U BakyyMme. Monusanus rasa. Buael razoBbsix paspsanos. [lonstue o
mazme. CBOICTBa ¥ IPUMEHEHNE AJIEKTPOHHBIX ITyYKOB.
DNeKTpUUECKUN TOK B MOITynpoBoAHUKaX. COOCTBEHHAs MTPOBOAMMOCTD OTYITPOBOJHUKOB.
[TomynpoBOTHUKOBBIE TIPUOOPHI.
Tema 3.4. Copep:kaHnue y4eOHOTro MaTepuaa 4
MarnuTHoe moJjie  |BexkTtop MHAYKIIMY MarHUTHOI'O 10JIs. JleficTBME MarHUTHOTO I0JIsl Ha IPSIMOJIMHEWHBIN IPOBOIHUK 4 1
¢ TokoM. 3akoH Amrnepa. BzaumoaeiictBue TokoB. MarHuTHbIN noTok. Pabora mo nepemenieHuto B
MarHMTHOM I10JI€ IIPOBOJIHUKA C TOKOM.
JleficTBrEe MarHUTHOTO TOJIA Ha ABWXKYyIIMiics 3apsaa. Cuna Jlopenna. OnpeneneHue yaenbHOro
3apsiga. Y CKOPUTEIIN 3apPSAKEHHBIX YaCTHII.
Tema 3.5. Coaep:xaHue yueOHOro MaTepuaJia 8 1
DJIEKTPOMATHUTH | DIEeKTpOMarHuTHas UHIYKIMs. BuxpeBoe anektpuyeckoe mnosue. CaMOMHAYKIUSA. DHEPTUS 4
asi MHAYKIUSA MarHMTHOT'O HOJIS.
IIpakTnueckoe 3ansaTue Nell Pemenue 3agau «MarautHoe nojie. DJIEKTPOMAarHUTHAS HHTYKIUS 2 2
IIpakTuyeckoe 3ansaTue Nel?2 Pemrenue 3anad « MarauTHOE T0JIe. DIEKTPOMArHUTHAS WHITYKITHSD 2 2,3
Pa3nea 4. KosieOaHusi 1 BOJTHBI 26
Tema 4.1. Coaepxanue y4eOHOro MaTepuaa 4 1
Mexannyeckue KonebarenbHoe amxenue. 'apmonndeckue konedanus. CBoOOIHbIE MEXaHUUECKHE KOIeOaHusl. 4
KOJIeOaHus JIuHeliHble MeXaHUUYECKHE KosebaTenbHble cucTeMbl. [IpeBpalienre sHeprun npu KojedareIbHOM
nBukeHnH. CBOOOIHBIE 3aTyXalolue MEXaHUYecKre KonebaHus. BeiHyX/1IeHHbIE MEXaHUUECKHE
Koje0aHusl.
Tema 4.2. Coaepxanue y4eOHOIro MaTepuaa 8 1
Yupyrue Boanbl  |[lonepeunblie v MpOJOJIbHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI. Y paBHEHUE TIOCKOM Oeryiieit 4
BosiHBL. HTEepdepennus BonH. [Tonstue o audpakiun BoiH. 3ByKOBbIE BOJIHBI. YJIBTPa3BYK U €r0
MIPUMEHEHHE.
IIpakTunuyeckoe 3ansitue Ne 13 Pemenne 3agau «MexaHndyeckue KoJeOaHust U BOJIHBD) 2
IIpakTnuyeckoe 3ansitue Nel4 Pemenue 3anau «MexaHudeckre KoeOaHus 1 BOJTHbBD) 2
Tema 4.3. Conep:xaHue yueOHOro MaTepuaJa 14




DJIeKTPOMATHUTH
ble KoJIeOaHusl.
DJIeKTPOMATHUTH
bl€ BOJIHBI

CBoOosHbIE A5IeKTpOMarHuTHbIe kosebanus. [IpeBpaiienre sHeprun B Kojae0aTeIbHOM KOHTYpeE.
3aryxaromue 3JIeKTpPOMarHuTHhIE KoseOanus. I eHepaTop He3aTyXaloMMX EKTPOMarHUTHBIX
KosieOaHUl. BeIHYX/1€HHBIE 3JIEKTpUUYECKHE KOJIeOaHuU .

IlepemenHbIll TOK. EMKOCTHOE M MHIYKTUBHOE CONPOTHUBIIEHUS IEPEMEHHOT0 TOKa. 3akoH OMa s
LIeNH IEPEMEHHOro Toka. Pabora 1 MOLIHOCTh IEPEMEHHOI0 TOKA. ['eHepaTophl TOKa.
Tpancdopmartopsl. Toku Beicoko# yacToThl. [lomydenue, nepeaaya u pacrpeeieHue
JIEKTPOIHEPTUU. DIIEKTPOMArHUTHOE 110JI€ KaK 0COOBIM BUJ MaTepUU. DJIEKTPOMATrHUTHbIE BOJIHBI.
Bubparop ['epuia. OTkpbIThId KonebaTenbHbIi KOHTYp. M300peTenue paano A.C. [TonoBsiM.
ITonstue o paguocsssu. [IpumeHeHNe 371€KTPOMarHUTHBIX BOJIH.

CamocrosTebHas padora Ne3
IToaroToBuTh COOOIIEHUE:
1 «YnpTpa3BykK (IOJIy4eHUE, CBONCTBA, IPUMEHEHHE)),
2 «Du3uKa u My3bIKay,
3 «/ludpakuus B HaIICH KUZHI»
4 «IlepeMeHHBII 2IEKTPUUECKUN TOK U €0 IPUMEHEHUEY,
5 «IIpon3BOACTBO, Nepesadya U UCIOIb30BAHUE DIIEKTPOIHEPTUNY,
6 «TpanchopmaTopsl,
7 «AnpTEpHATUBHAS SHEPTETUKA»
8 «Anexcanap CrenanoBud [TonoB — pycckuii yueHsll, H300peTaTenb paguoy,
9 «Pa3BuTHE CPEICTB CBA3U U PaIuO»,
10 «CoBpeMeHHBIE CPELICTBA CBA3HY,
11 «CoBpeMeHHasi CHyTHUKOBAsl CBSA3bY

10

Pa3gen 5. OnTuka

22

Tema S.1.
IIpupona cBera

Conep:xaHue yueOHOro MaTepuaJa

o

CKopocTb pacnipocTpaHEHMsI CBETA. 3aKOHBI OTPAYKEHUS U NpenoMieHus ceeta. [loaHoe oTpaxkeHue
ceta. JIun3pl. ['na3 kak ontuyeckas cucremMa. OnTuyeckue npruOopsl.

o

Tema 5.2.

Copep:xaHue y4eOHOro MaTepuaa

18
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BoJsiHoBbIE Wntepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jiyueil. THTepdepeHIys B TOHKUX IJICHKaX. 4 1
CBOiCTBA CBeTa [Tonocer paBuoii Tonumuel. Konbia HetoTona. Mcnonb3oBanue naTepdepeHin B HAyKe U TEXHHKE.
Hudpakuus ceera. Judpakius Ha 1eau B napauiesbHbIX JydaX. JudpakiuonHas pemerka.
[TonsiTre o ronorpadumu.
INonspusauus nonepeunsix BoiH. [lonspuszanus ceera. JIBoitHoe nydyenpenomnenue. [lonsiponsl.
Hucnepcus cseta. Bunel criektpoB. CriekTpbl ucnyckanus. CleKTpbl MOTJIOLIEHMSL.
VYiberpaduoneroBoe U nHPppakpacHoe nznydeHus. PentrenoBckue jiyun. VX npupoja u cBoicTBa.
IIpakTnueckoe 3anaTue Nel5 Pemenue 3anau «lIpenomnenue ceera. JudpakunonHas penierka 2 2
IpakTuyeckoe 3ansaTue Nel6 Pemenne 3anau «IIpenomnenue ceera. JludpakinonHas penieTka» 2 2,3
CamocrosiTesibHas padoTa odyuarwommxcs Ned 10 3
Pemenue 3anay no pazaeny «Onrtuxay
Pa3zgen 6. CnennajibHasi TeOpUsi OTHOCUTEILHOCTH 4
Tema 6.1. Conep:xaHue y4eOHOIro MaTepmuaJia 4
CnennanbHas WNuBapunanTHOCTH MOAYNsI cKOopocTH B Bakyyme. Iloctynarel Oiinmreiina. [IpoctpancTBo u Bpems 2 1
Teopus CIELIMAJIBHON TEOPUU OTHOCUTEIBHOCTH.
OTHOCUTEJNBHOCTH |CBs3b MACChl U SHEPTUU CBOOOIHOM YaCTHUIIbI. DHEPTHUS OKOS
IpakTuyeckoe 3anaTue Nel7 Pemenne 3agau «CBsi3b Macchl U SHEPTUU CBOOOTHON YACTHIIHI. 2 2
OHeprus NoKos»
Paznes 7. JieMeHTHI KBAHTOBOM (pU3NKH 26
Tema 7.1. Conep:xaHue yueOHOro MaTepuaJa 10
KBantoBasn TennoBoe n3nyyenue. Pacripenenenue sHepruu B CieKTpe aOCOIIOTHO YEPHOTO Tea. 4 1
ONTHKA KBanroBas runoresa [1nanka. ®otonsl. Buemnuii porosnexrpuueckuii 3¢ dexr. BuyTpennuit
¢doroaddexr. Tumnsl poTornementos. [lapnenue ceta. [loHsTHE 0 KOPIYCKYISIPHO-BOTHOBOM
MIPUPOJIE CBETA.
IIpakTnyeckoe 3ansitue Nel8 Pemenue 3anau "®opmyna DitHmreiina s Gotorddexra. 2 2
DoTOHBI"
IMpakTuyeckoe 3ansaTue Nel9 Pemenue 3a1au «KBaHTOBas ONITHKA» 4 2,3
Tema 7.2. Copep:xaHue y4yeOHOro MaTepuasa 16
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duzuka aroma.
duzuka aTOMHOIO0
siapa

Pa3Buture B3rIIA10B Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B AaTOMHBIX CIIEKTpPax BOJOPOJA.
SAnepnas monens atroma. OneiTe 3. Pesepdopma. Moaens aroma Bogoposa o H. bopy.

I'mnotesa ne bpoiinsa. CooTHomenue HeonpeneaeHHoCcTel [ elizeHOepra. KBaHTOBBIE T€HEPaTOPHI.
EcrecTBeHHAas pagoaKTUBHOCTh. 3aKOH palioaKTUBHOTO pacnana. CriocoObl HaOMOAeHNS U
peructpanuu 3apsHKeHHbIX yacTull. DPdext BaBunosa-UepenkoBa. CTpoeHUE aTOMHOTO sJIpa.
Hedekt macchl, SHEprHs CBA3U U YCTOMYMBOCTh aTOMHBIX siziep. SnepHbie peakiun. VickyccTBeHHAS
pPaauoakTUBHOCTG. JleneHue Tskenslx sanaep. LlenHas saepHas peakuus. Ynpasisgemas LenHas
peakuus. SnepHbii peakrop. [lonydeHne painoaKTUBHBIX H30TONOB U UX IPUMEHEHHUE.
buonornueckoe neicTBUE palOAKTUBHBIX U31yYE€HUN. DJIEMEHTApHbIE YAaCTUIIbI.

CamocrosiTesibHast paboTa odyuarommxcs Ned

CocTaBb KOHCIIEKTHI [10 TEMaM:

1 JlaBneHue cBeta

2 Dddexr Bapunosa-Uepenkona

3 Crioco0ObI HaOIIIOICHHS U PETUCTPALIUH 3apSKEHHBIX YACTHIL
4 DnemeHTapHbIC YaCTULIbI

14

KoncyabTanumn

HpOMe)KyTO‘IHaH arTrecranusa — 3K3aMEH

J1J1st XapakTepUCTUKX YPOBHS OCBOCHUS yUeOHOTO MaTepralia UCTIOIB3YIOTCS CIIEYIONTe 0003HAYCHUSI:

1. — o3HakoMuUTENBHBIN (Y3HABAHUE U3YUEHHBIX OOBEKTOB, CBOMCTB);

2. — peNpOAYKTUBHBIN (BBITIOJIHEHUE JIEATEILHOCTH 110 00pa3sily, HHCTPYKIIMH, METOAUYECKUM PEKOMEHIAIMSAM UITH TI0]T

PYKOBOJICTBOM);

3. - HpOI[YKTHBHBIfI (HHaHI/IpOBaHI/IC N CaMOCTOATCIIbHOC BBIITOJJHCHUEC ACATCIbHOCTH, PCIICHUC HpO6HCMHBIX,

CUTYaIlMOHHBIX 3aJIaHHM ).
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2.3 XapaKTepl/ICTHKa OCHOBHBIX BH/10B )IeﬂTeJILHOCTI/IOGy‘IalOHII/IXCSI

Coaepxanue o0yyeHus

XapaKTepncTuKa OCHOBHBIX BU/I0B y‘leﬁHOﬁ

JAeSITeJIbHOCTH CTY/I€eHTOB (HA YPOBHe YUeOHBbIX JeicTBHIl)

BBenenne

YMeHnus IIOCTAHOBKH LIETe JIeATEIbHOCTH,
IIJIAHUPOBAHUS cOOCTBEHHOM JEeATEIbHOCTH IS
JIOCTMKEHUSI  I[OCTABJIEHHBIX LENEH, MPEABUIACHUS
BO3MOKHBIX pe3ynbpTaToB 3TUX JEUCTBHIA,

OopraHusanuunu CaMOKOHTPOJIA n OLCHKHU IMOJIYYCHHBIX
PE3yIbTaTOB. Pa3ButHe CIOCOOHOCTH SICHO M TOYHO M3J1ararh

CBOHM MBICIIH, JIOTHYCCKHU 000CHOBBIBATH CBOIO
TOYKY 3pCHUs, BOCIIPUHHUMATb W QAHAIU3UPOBATH MHCHUSA
CO6CCGILHI/IKOB, IIpru3HaBasAd IIpaBO APYTIOro YCJIOBCKAa HAa MHOC

MHCHHUE. [IpousBenenue M3MEpPEHHUS
(bU3UIECKUX BEJIWYHMH U OIIEHKA IPaHUIIbI
MOTPEIIHOCTEH u3mepenuit. Ilpencrabienue
TpaHUIIbl  MOrPEIIHOCTEH  M3MEPEHHHl TpU  MOCTPOCHUU
rpauKoB. VYMmenue BBICKA3bIBATh THIIOTE3bI IS
00BICHCHUS Ha0JII0TaeMBIX SIBIICHHI. VYmenue
npemiarate  MOAEIHU SBJICHUU.  YKa3zaHue TPaHULL
MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB. M3Mmo’keHHEe OCHOBHBIX
MIOJIOKECHU I COBPEMEHHOM Hay4YHOU KapTUHBI MHpA.
[IpuBeneHve mNpPUMEpPOB BIUSHUS OTKPHITUH B (U3UKE Ha
MPOTPeCC B TEXHUKE W TEXHOJOTUHU MPOU3BOACTBA.

Hcnons3oBanne MHTEpHETA [11s1 MOMCKA HH(OPMALIUH.

1. Mexanuka

1.1 Kunemaruka

[IpencraBieHne MEXaHUYECKOTO JBUKEHHS TEJla ypaBHEHUSMH
3aBUCUMOCTH KOOPJMHAT M MPOEKIMH CKOPOCTH OT BPEMEHH.
Onpenenenre KOOPAUMHAT NPOWJIEHHOIO MYTH, CKOPOCTH U
YCKOpEeHHsl Tela 1o TpadukaM 3aBUCUMOCTH KOOPAWHAT H
MPOEKIUHI CKOpOCTH oT BPEMEHU. [IpoBenenue
CPaBHUTEIBHOTO aHAJIN3a PABHOMEPHOTO M PABHOIIEPEMEHHOTO
JIBW)KEHUN. YKa3aHWE  UCIOJb30BaHUS MOCTYNATEIbHOTO |
BpalllaTeIbHOTO JABMKEHUU B TexHUKe. [IpuobpeTeHue ombiTa
paboThI B TPYMIE C BHITOTHEHUEM Ppa3IUuYHBIX
COIMANBHBIX posiel. Pa3paboTka BO3MOXKHOW  CHCTEMBI
JIEMCTBUM UKOHCTPYKIIMH AJII SKCIEPUMEHTAIBHOTO
onpeaeeHus KnHeMaTuueckux BennuuH. [IpencraBnenue
nH(}OpPMAIIUY 0 BUJIAX JIBIYKEHUS B BHJIC TAOIHIIBL.

1.2 3aKOHBI MEXAHUKHA
Hrrotona

OObsicHEHHE JEMOHCTPALlMOHHBIX 3KCIIEPUMEHTOB,

MOATBEP)KIAIOIUX 3aKOH MHepuuu. I3mepenune maccel Tena.
W3mepenne cuiibl B3aMMOAECUCTBUSA Tell. BeiunciieHne 3Ha4eHUs
CHJI 110 U3BECTHBIM 3HAYCHUSAM MAaCC B3aUMOJECHCTBYIOIIMUX TEI
U UX YCKOpEHHW. BbluMcClieHHE 3HA4YE€HHsI YCKOPEHMM Tel IO
WU3BECTHBIM 3HAYEHUSM JECHCTBYIOLIMX CHJI M Macc Tell.
CpaBHeHue CuiIbl IEHCTBUSA U MPOTUBOJAEHCTBUS. [IpuMenenune
3aKOHA BCEMHMPHOTO TATOTCHUS NPUPACYETAX CHI U YCKOPCHHM
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B3aUMOICUCTBYIOIIMX Teil. CpaBHEHHE YCKOPEHHUSI CBOOOIHOTO
naneHusa Ha 1utaHetax CoHeduHOl cucTteMbl. BrlnerneHnue B
TEeKCTe y4eOHMKA OCHOBHBIX KaTeTOpHUii HAyIHOH WH(OpMaIUH.

1.3 3akoHbI COXpaHEHUS

B MCXAaHHUKC

HpI/IMeHeHI/Ie 3aKOHAa COXpaHCHHUA HUMITyJIbCa JIA

BBIYMCIICHUSI ~ M3MEHEHHUHM  CKOpPOCTEH  Tel  Ipu  HX
B3auMoJieiicTBuAX. M3MepeHue paOOThl CHJI U HU3MEHEHHE
KUHETHYECKOW SHEpru Tena. Beruucinenue paboThl CHII H
W3MEHEHUs KUHETHMYECKOM DHEpPruuM Tena. Berumcienue
IIOTCHUMAIBHOM JSHEPIMM Tel B TIPABUTALIMOHHOM IIOJIE.
Onpenencuue INOTEHLIUATIbHOU SHEPruu yIpyro
ne(OpMHUPOBAHHOTO TeJlNa MO HW3BECTHOW JedopManuu |
KecTKocTH Tena. [Ipumenenne  3akoHa COXPAaHEHHUS

MEXaHMYECKOM  JHEpruM IIpU  pacyerax  pe3ysbTaToB
B3aUMOJICVCTBUM TEJI TI'PABUTAUMOHHBIMM CHJIAMH U CHJIAMH
YIOPYrocTH. YKa3aHH€ TpaHULl IPUMEHUMOCTH 3aKOHOB
MEXaHUKH. YKa3aHHE y4eOHBIX AUCUUIUIMH,

IIPY U3YYEHUH KOTOPBIX UCIOJIB3YIOTCS 3AKOHBI COXPAHEHUS.

2.0CHOBBI MOJIEKYJISIPHON (PM3UKH M TEPMOIMHAMUKHI

2.1 OcHOBBI

MOJIEKYJIIPHO-
KUHETUYECKON TEOPUH.
Wneanbueiii ras

Bremoanenue SKCIICPUMCHTOB, CJIy)KallluX JJIA

o0ocHOBaHUSI MOJIEKYyJIApHO-KuHeTnueckon Tteopun (MKT).
Pemenne 3agad ¢ NOpUMEHEHHWEM OCHOBHOTO YpPaBHEHHS
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH T'a30B.

Ompenenenne mMapamMeTpoB  BelIeCTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAaHUHW YpPaBHEHUS COCTOSIHUS MJI€aTHLHOTO
raza. OrmpejelnieHHe TapaMeTpOB BEIIECTBA B Tra3000pa3HOM
COCTOSSHUM U TPOUCXOMAIIUX TPOIECCOB MO  rpaduxam
3aBUCUMOCTH p(T), V(T),
p(V). DOkcnepuMeHTAIbHOE  HUCCIIENOBAHME  3aBHCHUMOCTH
p(T), V(T), p(V). IlpeacraBienne B BHUAEC TpadUKOB
M30XOPHOT0, N300apHOTO M H30TEPMHYECKOTO MPOIIECCOB.
Boluncnenune cpenHell KHUHETHYECKOM SHEPIHMM  TEIUIOBOTO
JBWKEHUSI MOJIEKYJ IO HW3BECTHON TeMmIepaType BelleCTBa.
BrickaspiBaHue TUMOTE3 MAMisi  OOBSCHEHUS HAOII0JaeMBIX
SBJICHUN. YKa3aHue rpaHuLl

MPUMEHUMOCTH MOJIENN «UAealbHbIN ra3y u 3akoHoB MKT.

2.2 OCHOBBI

TCPMOJAUHAMUKN

I/I3MepeHHe KOJIMYECTBA TCIUIOTBI B IpoHeccax

Teruionepenay. Pacyer koiuuecTBa TEMJIOTHI, HEOOXOAUMOTO
JUIsL OCYILIECTBJIEHHS 3alaHHOTO MPOIECCa ¢ TEIUIONEpeaadeH.
Pacuer wu3MeHeHUS BHYTpEHHEW »SHepruu Tes, paboTl H
MEPEJAHHOTO KOJNYECTBA TEIIOTHI C UCIIOJIb30BAaHUEM IIEPBOTO
3aKOHa TepMOAMHAMUKH. Pacuer paboThl, COBEPIIEHHON Ta30M,
no rpaduky 3aBucumoctd p (V). Beramcnenue paboTsl rasa,
COBEPUICHHONM IIpU HW3MEHEHUU COCTOSIHMS 10 3aMKHYTOMY
ukty. Berancnenne KIIJ| mpu coBepuienuu ra3om paboThl B
mpoueccax M3MEHEHMsI COCTOSIHMSI MO 3aMKHYTOMY LIMKILY.
OObsicHEeHME TPHHLUUIOB  JEHCTBHA  TEIUIOBBIX  MAIIIKH.
JlemoHcTpanus ponu bu3uKu B CO3/aHUU u
COBEpUICHCTBOBAHUHU TEIJIOBBIX ABUrareneul. M3noxenue cytu
HKOJIOTHYECKUX MPoOsIeM, 00YCIOBICHHBIX PabOTOM TEIIOBBIX
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JIBUTATENel U TpelyIoKEeHHe MYTH HUX peuleHHs. YKa3zaHue
rpaHul] MPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKU. YMEHHUE
BECTH JIMAJIOT, BBICIYIIMBATh MHEHHE OMIOHEHTA, Y4aCTBOBATh
B JINCKYCCUU, OTKPBITO BBIpaXKaTh U OTCTAUBaTh CBOIO TOYKY
3peHus. YKazaHue Y4eOHBbIX IUCIUIUIMH, HPH H3Y4YEHUU
KOTOPBIX  HMCHOJB3YIOT  yueOHbIi  maTepuan  «OCHOBBI
TEPMOJMHAMUKI.

2.3 CpoiicTBa mapos

N3mepenne BJIAKHOCTHU BO3/1yXa. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAMMOrO MJisi OCYIIECTBICHHUS
mpolecca IMepexojia BellecTBa M3 OJHOIO  arperaTHOro
COCTOSIHUS B IPYTO€.

2.4 CpoiicTBa ®KuaKocTen Pacyer konmmyecTBa  TEIUIOTHI,  HEOOXOAUMOTO JUTST
OCYIIIECTBIICHUS npoleccanepexoia BElIECTBA U3
OJIHOTO arperatHoro COCTOSIHUSI B JIpyroe.
DKCIEepUMEHTAIBHOE HCCJIEI0BAHNE TEIIOBBIX
CBOICTB BEILIECTBA. [IpuBenenue IPUMEPOB
KaMWUIIPHBIX SBJICHUN B OBITY, IPUPOJE, TEXHUKE.

2.5 CBoiicTBa TBEPABIXTEIN Pacuer  konmmyecTBa  TEIJIOTHI,  HEOOXOAUMOTO  JIs

OCYILIECTBJIEHUs IIpoLlecca IIepexoaa BEIIEeCTBA U3 OIHOTO
arperaTHoro COCTOSIHUS B IPYroe.

HccrenoBanne MEXaHUYECKUX CBOMCTB TBEPABIX TEIN.
IIpumenenue (buznuecKkux MOHSITHHA M 3aKOHOB B

yueOHOM MaTepuaie npodeccuoHaIbHOTO
xapaktepa. Micnonbs3oBanue MHTepHeTa JUIs TOMCKA
uH(popManuu 0  paspaboTkax U TPUMEHEHHSIX

COBPCMCHHBIX TBEPAbIX U aMop(bHLIX MaTCpHraIoB.

3. DJIeKTpoANHAMHUKA

3.1 DnexTpuyeckoe moie

Brruncienue cuil  B3aUMOAEHCTBHS — TOYCUHBIX

SJICKTPHUICCKUX 3apsAa0B. Brruncienue
HAIMPSPKCHHOCTU JJICKTPUYCCKOI'0 IMOJIsI OAHOI'O U HCCKOJIBKUX
TOYCUYHBIX JJICKTPUYCCKHUX 3apsA0B. Brrancnenue InOTCHINaJia
QJICKTPHUYCCKOIO 1OJd OJHOI0O M HCCKOJBKHX TOYCYHBIX

IIEKTPUUECKUX 3apsiioB.  M3mepenue pa3sHOCTH
NOTeHLMaIoB. M3MepeHne »HHEPruM HIIEKTPUYECKOrO IO
3apsKEHHOTO KOHJIEHCaTopa. Brruncnenue SHEPrUuu

AIIEKTPUYECKOTO TOJIS 3aps>KeHHOroKoHAeHcaTopa. PazpaboTka
IJIaHa ¥ BO3MOXHOM CXeMbl ACHCTBUN HKCIIEPUMEHTAIBHOIO
ornpezeneHus ANEKTPOEMKOCTH KOHJIEHCAaTopa "
JUBIEKTPUUECKONTTPOHUIIAEMOCTH BEILIECTBA.
HpOBe,ZICHI/Ie CPaBHUTCIIBHOI'0 aHaJIM3a I'PaBUTALIMOHHOI'O U
ANEKTPOCTATHYECKOTO MOJIEH.
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3.2 3aKOHBI IOCTOSHHOTO

TOKa

M3MmepeHue  MOIMHOCTH  DJIEKTPUYECKOIO TOKa.
3mepenue 2/C u BHYTPEHHETO
COIIPOTHBIICHUS UCTOYHMKA TOKA.  BplnonHenue pacueToB
CUJIBI TOKA W HAIPSDKCHUM HAa y4acTKaX dJIEKTPUYECKUX LIETICH.
OOBsicHEHHE Ha TpUMeEpe INEKTPUYECKOU uenu ¢
nByMsi uctouHukamu Toka (D/[C), B KakoM ciay4yae HCTOYHHUK
DIIEKTPUYECKOU SHEPIrUuu paboTtaeT B pexxumMe
reHeparopa, a B KaKOM— B pEXHUME
oTpeOuTes. Omnpenenenne TemMnepaTypsl HUTH
HakaJuBaHus. V3MepeHue 2JeKTpuYecKoro 3apsna
PIIEKTPOHA. Cusitue BOJIBTAMIIEPHOM]
XapaKTEepUCTUKU nuona. [IpoBeneHune cpaBHUTENBHOTO

aHaJIM3a IIOJIYTIPOBOJHUKOBBIX JIMOJI0B u TPUOJOB.
Hcnons3oBanue MHTEpHETA Ul TOUCKA UHpOpMALIUU 0
[EPCIIEKTUBAaX Pa3BUTHUSA IIOJYIIPOBOJHUKOBOU TEXHHKHU.

Y cTaHOBKA IPUYMHHO-CIIEACTBEHHBIX CBSI3EH.

3.3 DneKkTpuYEeCKHil TOK B
Pa3IMYHBIX Cpeliax

OO0BsicHEHHE IpUPOABI JJICKTPUICCKOI'O TOKa B
METaljiax, QJICKTpOJIMTAaxX, ra3ax, BaKyyMe )51
MMOJIYIIPOBOJHUKAX. HpI/IMCHCHI/Ie QJICKTPOJIN3a B
TCXHUKCE. HpOBeILGHI/Ie CpPaBHUTCIBHOI'O aHajJIm3a
HECaMOCTOATCIIbHOI'O U CaMOCTOATCIIbHOI'O I'a30BbIX pa3psa0B

3.4 MarsuTtHoe 1mosne

I/I3Mep CHUC UHAYKIIUA MAarauTHOIO I10JIA.

Beluncnenue cui, NEUCTBYIOIIMX HA NPOBOAHUK C TOKOM B
MarHuTHOM T1oJie. BpraucieHne cui, JOEHCTBYIOIIMX Ha
JJIIEKTPUYECKUIN 3apsijl, ABMKYILHUICS B MATHUTHOM II0JI€.
OObsicHeHMe MNpUHIMIA JEeHCTBUS Macc- crekTporpada,
yCKOpuUTeNed  3apsbkeHHbIX — yacTull. OObsCHEHHuE  poju
MarHMTHOTO TOJs 3€MJM B JKM3HU DPACTEHUH, >KUBOTHBIX,
YeJI0BEeKa.

IIpuBeneHne  NpuUMEpOB  MPAKTHYECKOrO0  IPUMEHEHUS
U3YyYEHHBIX  SBJICHUH, 3aKOHOB, TNPUOOPOB,  YCTPOMCTB.
IIpoBencHue CPaBHUTEIIBLHOTO aHanusa CBONCTB
JJIEKTPOCTATUYECKOTrO, MarHuTHOTO u BUXPEBOTO
aneKkTpuyeckux nojei. OObsiICHEHHe Ha MpUMEpe MarHUTHBIX
ABJIEHUHM, mo4yeMy (U3MKY MOXKHO paccMaTpuBaTh Kak
METaUCLUIIIINHY.

3.5 DnexkTpoMarHuTHas
WHTYKITHS

UccnenoBanue  gBIEHUNW  DJIEKTPOMAarHUTHOW  MHIAYKLIHH,
CaMOMHAYKUMH. BpluncClieHWEe 3JHEPrMd MarHuTHOrO IOJIS.
OObBsicHeHHe  TIPUHIUINA  JEHCTBHUSI  DJIEKTPOJBUTATEIIA.
OO0BsicHeHHEe TIPUHITUIIA ACHCTBUS T€HEPATOPa IIEKTPUUECKOTO

TOKa ¥ SJICKTPOU3SMEPHUTCIIbHBIX HpI/I60pOB.

4.KoJy1e0aHus M BOJHBI
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4.1 Mexa"Hnuyeckue
Kose0anus

HccnenoBanue 3aBUCUMOCTH nepuoja Kosie0aHuit
MaT€MaTUYeCcKoro MasiTHUKa OT €ro JUIMHBI, MacChl U
aMIUIMTYbI Konebanuii. VccnenoBanue 3aBUCMMOCTH TIEpHOa
KoneOaHui Tpy3a Ha TPYKHHE OT €ro MacChl M YKECTKOCTH
npyXUHbL. Boluncienue nepuogakonedaHnii MaTeMaTHYECKOTO
MasTHHKA MO U3BECTHOMY 3HAYEHUIO €ro JITMHBI. Brruncienue
nepuofa KojeOaHuUN Trpy3a Ha TMPYKUHE 10 HM3BECTHBIM
3HAYEHUSM €ro MacChl W JKECTKOCTH TPYKHUHBI. BbIpaboTka
HABBIKOB BOCIIPUHUMATh, aHAJIM3UPOBAThH, INepepadaTbiBaTh U

IIPEABSBIATD UH(POPMALINIO B COOTBETCTBUU c
IIOCTABJICHHBIMU 3a/ladyaMH.
IIpuBenenue [IPUMEPOB

aBTOKOJI€0ATEIbHBIX MEXaHUYCCKUX CHUCTEM. HpOBeI[CHI/IC
KJIACCU(UKAIIUN KOJICOAHHIA.

4.2 Yupyrue BOJIHBI

W3mepenne UIMHBI 3BYKOBOM BOJHBI IO  pe3yjbTaTaM
HaOIr0AeHUI UHTEephEepeHIIH 3BYKOBBIX
BoJiH. Habmonenue u o0bsicHeHUe BICHUNH MHTEpPEPEeHIIUN U
mudpakuuyn Mexanndecknx BoiH. [IpencraBneHue oOmacrteit
IIPUMEHEHHUs YJIBTPa3ByKau NEPCIEKTUBBI €r0 MCIOIb30BaHU
B Pa3JIMYHBIX 00JAaCTAX HAYKH, TEXHHKH, B
menuuuHe. W3moxkeHwe CyTH  9KOJIOTMYECKHX IpolieMm,
CBA3aHHBIX C BO3JCHCTBUEM 3BYKOBBIX BOJH Ha OpraHM3M
YeJloBeKa.

4.3 DneKTpoMarHuTHbIE
Kosie0aHus

HaGnronenue OCLIMJIIOTpaMM FapMOHHYECKUX
KoJIe0aHut CHIbl  TOKA B  IENH. Nsmepenune
JIEKTPOEMKOCTH KOH/JIEHCATopa. N3mepenue
WHIYKTUBHOCTb katymku.  HMccnenoBanue SABJICHUS
DIIEKTPUYECKOTO pe3oHaHca B IIOCIENOBATENbHON

nenu. [IpoBenenne aHanoruu Mexay (QuU3MUECKUMU
BEJIMYMHAMH, XapaKTEPU3YIOUIMMH MEXAHUYECKYI0 U
AIIEKTPOMAarHUTHYIO Kosie0aTesbHble cucTeMbl. Pacuer
3HAYEHUI CHUJIbI TOKA M HANpPsDKEHUS Ha AJIEMEHTaX
LIENU [IEPEMEHHOT0 ToKa. lccnepoBaHue npuHIuMNa
neiictBus TpaHcopmaropa. McecnenoBanue npuHIMIa
JnencTBus reHeparopa HEPEMEHHOT 0 TOKa.
Hcnonp3oBanue MHTepHeTa U151 TOMCKa HHPOpMAIIU
0 COBPEMEHHBIX CIIOCO0AX Mepesauu dIEKTPOIHEPIHH.

4.4 DnexTpOMarHuTHbIE
BOJIHBI

OcymiecTBieHne paauonepenadn 4 paguonpuema.
UccnenoBanue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C TTIOMONIBIO
MoOmIbHOTO TenedoHa. Pa3BuTHe EHHOCTHOTO OTHOIIEHUS K
M3y4aeMbIM Ha ypokax (u3nku oOBEKTaM W OCBAaWBAEMbBIM
BUJIaM  JeATeabHOCTH.  OOBSCHEHHE  NPUHIUIIHAAIBEHOTO
pazIuuus TPHUPOABLI YIPYTHMX W DICKTPOMAarHUTHBIX BOJIH.
W3noxeHnne CyTH DKOJOTHYECKHUX TPOOJIEM, CBS3aHHBIX C
ANIEKTPOMArHUTHBIMU KOJIeOaHUSIMU U BoJIHaMH. OOBsICHEHUE
ponu ANIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
HUcciIenoBaHugIx BeeneHHOoM.
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5.0nTukKa

5.1 Ilpupona cera

[IpuMmeHeHnEe Ha IPAKTUKE 3aKOHOB OTPaKEHUS U

IIPEJIOMIICHUS CBeTa npu peleHnn
3azay. Onpenenenue CIEKTPaJIbHBIX TPaHHUIL
YyBCTBUTEIBHOCTH YeJIOBEYECKOro TIJjasa. YMeHune
CTPOUTH M300paXKeHUs IPEJIMETOB, J1aBAEMbIE
JIMH3aMH. Pacuer  paccrostHus OT  JIMH3BI 10
n300pakeHus npeamMera. PacyeT onTudecKkoi CUilbl JTUH3HI.
Hzmepenue hokycHOro pacctosiHus TuH3bL.McnibiTanue
MOJI€JIE MUKPOCKOIIA U TEJIECKOIA.

5.2 BoJiHOBEIE CBOMCTBA
CBETa

Habmronenue SIBIICHUS UHTEpPepeHIun
AJIEKTPOMAarHUTHBIX BosH.  HabGmronenue SIBJIICHUS
JU(PaKIUU JIEKTPOMArHUTHBIX BOJH. HalOmonenue
ABJICHUS  NOJIIpU3aLUU AJIEKTPOMAarHUTHBIX BOJIH.
M3mepeHue AJIMHBI CBETOBOW BOJIHBI IO PE3yJIbTaTaM
HaOmronenus siBnenus uatepdepenuun. Habmonenne
sneHns audpakimun cBera. HabOmromeHue siBieHUS
noJjsipu3anuu U aucnepcuu ceera. [louck paznuuuii u
CXO/ICTBA MEXAY TU(PPAKIIMOHHBIM U JJUCIIEPCHOHHBIM
cnexktpamu.  [lpuBeneHwe  mpuUMEpOB  MOSABIEHUS B
IPUpPOE M  HUCIOJIB30BaHUSA B TEXHHUKE  SIBJICHUHI
UHTEepEPEHINH, Iudpakuy, NOJIIPU3ALUU "
qucnepcun ceta. Ilepeunciienne MeTo0B MO3HAHUS,
KOTOpBIE UCIOIb30BaHbl IPU U3YYEHUN YKa3aHHBIX

SABJICHUM.

6.0cHOBBI crIeNINATbHON TEOPUH OTHOCHTEJILHOCTH

6.1 OCHOBBI

CHEeIMaIbHON TEOpUHU
OTHOCHUTEIILHOCTH

OOBsicHeHHE 3HAYMMOCTH oOmnbiTa Maiikenbcona- Mopiu.
®opmynupoBanue  nocrtynaroB.  OObscHenue  3¢ddekra
3aMeICHUsT BpEeMEHH. Pacder SHEprum TOKOs, HMITYJIbCa,
HEPrUU  CBOOOJHOM  yacTuipl. BplpaOboTka  HaBBIKOB
BOCTIPHHUMATh, aHAJIM3UPOBATh, nepepadaTbIBaTh u
IPeIbABIATH HHPOPMALIHMIO B COOTBETCTBUU C MOCTABICHHBIMU
3aJjauamMu.

7.971eMeHThI KBAHTOBOI (PU3UKHU

7.1 KBanToBas onrTuKa

HaGnronenue Qotoanekrpuueckoro sddekra. OObiICHEHHE
3akoHOB CToJeTOBa M JIaBJICHHE CBETAa HA OCHOBE KBAaHTOBBIX
npeacraBieHni. PacyeTMakcuManbHON KHHETUYECKON SHEPTUH
AJIEKTPOHOB NpH (HOTOIEKTprUUecKoM dhdexTe.

Omnpenenenne pabOThl BBIXOJA OJJIEKTPOHA MO Trpaduky
3aBUCUMOCTH  MAKCUMaQJIbHOW  KUHETUYECKOM  DHEPruu
(OTO3JEKTPOHOB OT 4YacTOThl cBera. V3MmepeHue pabOTHI
BbIXOAa ayekTpoHa. Ilepeuncnenue npuOOpPOB yCTaHOBKH, B
KOTOPBIX MIpUMEHSIETCA 0E3MHEPIIMOHHOCTD
dotoaddekra. OOBsicHeHHEe  KOPIYCKYJISIPHO-BOJHOBOTO
nyanu3Ma CBOMCTB (oTOHOB. OOBSICHEHHE POJTU KBAHTOBOM
ONTHUKH B PA3BUTHH COBPEMEHHOMN (HU3UKU.
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7.2 ®usuka aroma

HabmroieHue nuHeiyaTeIX CleKTpoB. Pacuer yacTOThIN AJIMHBI
BOJIHBI MCITyCKA€MOI'0 CBETa IPH IEPeXoje aToMa BOJOpoJia U3
OJIHOTO CTallMOHAPHOI'O COCTOSHUS B JApyroe. OObsCHEHHE
IPOMCXOXKACHUS JIMHEHYaToro CHeKTpa aTroMa BOJIOpoJa U
pasnyMsl JTMHEHYaThl CIIEKTPOB pa3IUYHbIX Ta30B.
HccnenoBanue mHeyaroro  crnekrpa.  MccimenoBanue

npUHIUNA paboThl JIFOMUHECLEHTHOH Jamnbl. HaGmonenue u

00BsICHEHUE NPUHIUIIA IEHCTBUS nasepa.
IIpuBeneHrne NpUMEpPOB UCIIOIB30BAHUS  JIa3epa B
COBPEMEHHOM HAayKE U TEXHUKE. Hcnonb3oBanue

WutepHera Juid mnoucka MHGOpManMM O NEpCHEKTHBAx
IIPUMEHEHHUs JIa3epa. BeluKCiIeHne JIMHBI BOJHBI A€ bpoils
YaCTULBI C U3BECTHBIM 3HAYEHUEM UMITYJIbCA.

7.3 ®uszuka  aTOMHOIO
sanpa

Habnronenue TPEKOB anb(ha-gacTHIl B Kamepe
Buiibcona. PerucrprupoBanue siIEpHBIX M3IIYYEHHU €
noMmoIiso cuetunka ['edirepa. Pacuer sHeprum cBsizu
aTOMHBIX sifep. OmpeneneHue 3apsija U MacCOBOIO
Yyycaa aTOMHOTO $/1pa, BO3HUKAIOLIETO B PE3yJIbTaTe

PaMOAKTUBHOTO pacnaga.  Beruucnenue SHEPTHUH,
0CBOOOKIAIOIIEHCS opu  pagroaKTUBHOM pacmae.
Onpenenenue POJYKTOB SAIePHON peaxIuu.
Brruncnenue sHepruu, 0CBOOOKAAIOIIEHCS MPU  SIEPHBIX
peakuusx. [lonumanue MPEUMYIIECTB |

HEAOCTATKOB HMCIIOJIb30BaHUA aTOMHOM OHEPIrun

VOHU3HUPYIOLIUX U3Ty4YEeHUN B IIPOMBIIUIEHHOCTH,
MEIMLIHE. N3noxenune CyTH JKOJIOTUYECKHUX
npo0ieM, CBSI3aHHBIX C OHOJOIMYECKUM JeicTBHEM
paauoOaKTUBHBIX U3JIy4CHU. IIpoBencHue
KJaccu(uKanuu JJIEMEHTAPHBIX YaCTHL] no  ux
bu3nueckum XapaKTEPUCTUKAM (macce, 3apsany,
BPpEMEHM  KU3HM, CIOUHY W T. A.). [loHumanue

[IEHHOCTEH HAyYHOTO MO3HAHUS MHpPa HE BOOOIIE s
yeJI0BEUECTBA B LIEJIOM, a I KaXkJI0T0
oOyuJaromerocs JIMYHO, LEHHOCTEH OBJIaJIEHUSI

MCTOJOM HAYYHOI'O IMO3HAHUA NI NOCTHIKCHUA
ycirecxa B JII000M BUIC HpaKTHQCCKOﬁ JACATCIIbHOCTH.

8.9Bomonusa Beesrennoii
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8.1 Crpoenue u
pazButue Beenennoit

HaGmronenue 3a 3Be3mamu, JIyHOW M TUTaHETaMH B TEJIECKOIL.

HaGmonenue COJTHEYHBIX MATEH  C
[TOMOLIBIO TEJIEeCKONla ¥ COJHEYHOTO  JKpaHa.
Vcnionb30BaHue Wurepnera  mus MTOVCKA
M300paKeHUH KOCMHUYECKHX 0OBEKTOB u uHbopmanuu 00
mx ocobeHHOCTIX. OOCYKIEHUE BO3MOKHBIX

CLICHapHEB 3BOJIIOIUU Bcenennoii.

Mcnons3oBanue  MHTepHera T IIOMCKA COBPEMEHHOM
nHpopmanuu o pasButuu Bceenennoi. OrieHka mHbOpMAIUU C
[MO3UIIMK €€ CBOMCTB: IOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJIHOTHI,
AKTYaJIbHOCTH U T.J.

8.2  Dsomronus 3BE3I.

I 'ummoresnr
MIPOUCXOKICHUS

COJIHEUHOU CUCTEMBI

Beruucnenue SHEpIuu, 0CBOOOXKTAtOIIEHCS npu
TEPMOSIIEPHBIX peaKkuusx. ®opmyupoBKa
npodiem TEPMOSIIEPHOM
DHEPIeTHKHU. OOvbsicHeHne BIIUSHUS  COJIHEYHOU
AKTUBHOCTH Ha  3emIro. [Tonnmanue ponu
KOCMHYECKHX UCCJIEOBAaHUM, UX HAy4YHOI'O u
HKOHOMUYECKOTO 3HAYEHUS. O6cyxnenue
COBPEMEHHBIX TUIOTE3 0 IIPOUCXOXKIECHUN

COJTHEUYHOH CHCTEMBI.
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3 YCJI0OBuUs PEAJIMBALIUN PABOYEN INPOI'PAMMBbI
OBINEOBPA3OBATEJIbBHOU TN CIUAIIINHBI

3.1MartepuaibHO-TeXHHYECKOE o0ecnevyeHne

[Ipu peanuzanmu oOpa3zoBaTeNbHOM mporpamMmbl 1o crenuanbHocTH 44.02.03
[legaroruka  MOMOTHUTENHHOTO  OOpa3oBaHUS  HUCHOJB3YIOTCS  CIEAYIOIINE
KOMIIOHEHThI MaTepHUaTbHO-TEXHUYECKOMN 0a3bl IS N3yUeHUs TUCIUTIINHEI.

VYyebnas aymutopust 18 Ha 30 mocamoyHbIX MECT Ui MPOBEIACHUS y4eOHBIX

3aHATHI BCeX BUAOB (B T.4Y. MPAKTUYECKON MOJTOTOBKU OOYYAIOIIUXCS ), TPYIIOBBIX U
WHUBUYAIbHBIX KOHCYJbTAllMNA, TEKYIIEro KOHTPOJIA U MPOMEKYTOUHOW aTTecTalluu
no azapecy yia. llpsaumaukoBa .14 crp. 6 yueOnbiii kopmyc 21. IlepconanbHbIN
KOMITBIOTEP C BBIXOJIOM B HMHTEpPHET, JKpaH Uil MPOEKTOpa, JI0CKa MapKepHasd,
NPOEKTOp, 2 KOJOHKH, Yy4YeOHBIE CTONIbI, YYCHHUYECKHE CTYNbs, KIaBUATYpa,
KOMITBIOTEPHASI MbILIb, HATJISIIHBIE TOCOOUS, TIAKATHI.

Jlexuuonnsie aymautropuut 31 u 15 -mo 120 mocamounsix Mect. [lepcoHanbHBbIiM
KOMITBIOTED C BBIXOJOM B HHTEpPHET, 3KpaH I IPOEKTOpPa, NOCKAa MapKepHasd,
OPOEKTOp, 2 KOJOHKHM, Yy4yeOHbIE CTOJbl, YYEHHUYECKHE CTYJbs, KJIaBUaTypa,
KOMITBIOTEPHAS] MbIlIb, HArJIAJHbIE MOCOOMS, IUIaKaThl, CTEHIbl IO aJpecy VI
[TpstanmauKoBa .14 cTp. 6 yaeOHsIii kopmyc 21.

[ToMerienre AJisi CaMOCTOSITEILHON pabOThl O00ydYaroIIUXCcs, ayauTopusi 6, ¢
BBIXOJJOM B ceTh «MHTEepHET» M [OCTYIIOM B SJEKTPOHHYIO HWH(OpPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely YHUBEpCUTEeTa 1o ajapecy yi. [IpsaummnkoBa n.14 ctp. 6
y4eOHbIl Koprmyc 21, crnernuanu3upoBaHHas MeOeNb: CTOJbI YYeHUYeckue — 6 ImiT.,
ctynbsi — 12. Texuuueckue cpeactBa oOyueHuss u Matepuaibsl: llepcoHanbHbIe
KOMIIBIOTEPHI C BBIXOJIOM B HHTEPHET — 6 IIT.

[Tomenienne asi caMOCTOSITENbHOM pPaboThl oOywaromuxcss — LleHTpasbHas
HayyHasi O6ubnmoreka nmenn H.UM. XKenesnoBa mo anpecy JluctBeHHWuHas amnes, 2,
KopIl. 1, — ynTaibHBIC-KOMIIBIOTEPHBIC 31kl (Ha 50 MOCagOYHBIX MECT) C BBIXOJOM B
WUHTEPHET.

Ilepeuenv ne 00x00uUMbIX KOMNIEKMO8 TUWEH3UOHHO20 NPOZPAMMHO20
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),0neparrionnast cuctema Microsoft Windows
10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365, AuTuBupyC
Kacnepckuii.

3.2. YueOHas quTepaTypa U pecypcbl HHGOPMALHOHHO-00pa30BaTeIbLHON Cpeabl

YHHMBEPCHUTETA, BKJIKYAsA NepevyeHb y4eOHO-MeTOAHYeCKOro odecrnedeHus 1JIs

CaAMOCTOAATEJILHOM PA0OTHI 00yYAIOUIUXCH 10 AMCIUTIIAHE

OcHoBHas 1uTEpaTypa

1. Aizennion, A.E. ®wusuka: y4eOHMK U TPAKTUKYM [JIi  BY30B /
A. E. Auzennodn. — MockBa: MznmatensctBo [Opaiit, 2021. — 335 c. — (Beicmiee



oOpazoBanue). — ISBN 978-5-534-00487-8. — Tekct: snexkrponHslii / OOpazoBarenbHas
wiatgopma FOpaiit [caiT].

2. ®duszrka: yueOHUK U TTpakTukyM aiig By3oB / B. A. Wnbun, E. 10. baxtuna,
H. b. Bunorpanosa, II. 1. Camoiinenko; nox pemakuued B. A. Mnabuna. — Mocksa:
NznarensctBo FOpaiit, 2021. — 399 ¢. — (Bricmiee o6pazoanue). — ISBN 978-5-9916-
6343-4. — TekcT: anexktpoHHbIH // OOpa3zoBarenbHas miaTdopma KOpaiit [caiT].
JlonoiHUTE IbHAS JJUTEpaTypa:

1. Kysuenos, C. U. ®usuka: ontuka. IJIEMEHTHI aTOMHOW W SICPHON (PU3HKH.
DnemeHTapHbIe YacThIlbl: yuyeOHoe mocobue mis By3oB / C. U. KysnermoB. — Mocksa:
NznarensctBo Opaiit, 2021. — 301 c. — (Bwicmee obpa3oanue). — ISBN 978-5-534-
01420-4. — Texkct: anexTpoHHbIN // O0pa3oBaTenpHas iatgopma FOpait [caitt].

Y4eOHO-MeTOAMYECKHE MATEPHAJIBI:

1. Mertoauyeckue  ykKazaHUS K MOPAKTUYECKUM/JIA0OpaTOpHBIM  paboTam
(Onexrponnsit pecypc)/ Koposun FO.U., I'opoxor JI.B., — MockBa: PTAY- MCXA, 2021 —
ObC —«PI'AY-MCXA»

HNHuTepHer — pecypcebl
OnextpoHHO-0nOmMoTeyHas cuctema PITAY-MCXA um. K.A. Tumupsizea
(manee DBC) caitr www.library.timacad.ru

Hayunas AIEKTPOHHAS oubmmoTeka «KubepJlennnka» -
https://cyberleninka.ru/
CereBas ANEKTPOHHAA OoubnmoTexa arpapHbIX BY30B

-https://e.lanbook.com/books
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4. KOHTPOJIb WM
JUCHUTIIMHBI

OIIEHKA

PE3YJbBTATOB

PesyabTaThl 00yyeHus

DopMBbI U METO/IBI
KOHTPOJISI ¥ OLIEeHKH
pe3yJabTaToB 00y4eHHusI

JIuunocmmuuie pezynomamol:

- YyBCTBO TOPJOCTH M YBAXKEHUS K MCTOPUM M JOCTHKCHUSIM
OTEYECTBCHHON (PU3MUECKON HayKu; (PU3NYECKU T'PAMOTHOE ITOBEICHUE B
poeCCHOHATIBHON JEATEIBHOCTH U OBITY NMpH OOpalieHuu ¢ npudopamu
U YCTpOICTBaMH;

- TOTOBHOCTB K IIPOJOJZKCHHIO O6p2130BaHI/I$I M IIOBBIILICHU A KBaJII/I(l)I/IKaIII/II/I
B u30paHHON npodecCHOHANBHONW NEATENBHOCTH UM OOBEKTUBHOE
OCO3HAHME POJIN PUIUIECKUX KOMIETECHIIUH B 3TOM;

- YMEHHUE HCIOJIb30BaTh JOCTHKCHUSI COBPEMEHHOW (DPM3MUECKON HAYKH W

bu3HIeCKuX TEXHOJIOTHI1 TUTSt MOBBIIICHUS COOCTBEHHOTO
UHTEJJICKTYallbHOTO ~ pa3BUTUsA B BBIOPaHHON  mpodeccroHalbHOM
NEeSTEeTbHOCTH;

- YMEHHUE CaMOCTOSITENILHO 100bIBaTh HOBBIE /Ui ce0s (pu3nMueckue 3HaHMUs,
WCTIOJB3Ys JJISl 3TOTO JOCTYITHBIE HICTOYHUKYA HH(POPMAIINH;

- YMEHHUE BBICTpAauBaTh KOHCTPYKTUBHBIE B3AUMOOTHOIICHUS B KOMaH 1€ T10
pelIeHnIo 00IuX 3a/1a4;

- YMEHHUE YNpaBJIATh CBOEH MO3HABaTEIbHOM NEATEIbHOCTHIO, IPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOI'O Pa3BUTHS;
Memanpeomemmnule pezyiomamol:

- HCIIOJIb30BAaHHUE PA3IMYHBIX BHJIOB TO3HABATEILHOU JESTEIHHOCTH JIJIS
pemieHust GU3NYECKUX 3ajjay, IPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOnrofeHMs, ONMHUCAHMSI, W3MEpPEHUs, HKCIEPUMEHTa) M HU3Y4YCHUS
Pa3IMYHBIX CTOPOH OKpYXKarollel 1eHCTBUTENbHOCTH;

- WUCIIOJIb30BaHUE OCHOBHBIX HHTEJUIEKTYaJIbHBIX OIEpaIUii: MOCTaHOBKH
3ajjaud, (OpPMYJIMPOBAHUS THUIOTE3bl, aHAIW3a W CHUHTE3a, CPaBHEHUS,
0000IIeHUs, CHCTEMAaTHU3alli{, BBIABICHHUS TPUYNHHO-CIIEJCTBEHHBIX
CBsI3el, MOMCKA aHaJoroB, (OPMYJIHMPOBAHUS BBIBOJIOB Ui H3yYEHUS
pPa3IUYHBIX CTOPOH (PU3NYECKHX OOBEKTOB, SIBICHWM U TPOIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIKUBATHCS B IPOPECCHOHATBHOM
chepe;

- YMEHHE TeHepUPOBaTh UJEH U ONpPENeNiATh CPEACTBA, HEOOXOIUMBIC JUIS
WX peajn3alnu;

- YMEHHE UCHOJb30BaTh pa3IMYHblE HCTOYHMKH JJIS  TOJyYSHHS
¢buzmveckoit mHGOpMAIINH, OIEHUBATh €€ TOCTOBEPHOCTH;

- YMEHHME aHAIM3MpOBATH U MPEJCTABIATH MHPOPMALUIO B pa3IMYHBIX
BUIAX;

- yMEHHE MYOJMYHO MPEACTAaBIATH  Pe3yJbTaThl  COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH JUCKYCCHUH, JOCTYIHO M TapMOHHMYHO coyeTas
cojiepkanue 1 (OpMBbI IpeCTaBIIeMON HH(pOpMAINH;

Ilpeomemmnuvie peynomamul:

- chOpPMHPOBAHHOCTh TMPEJACTABICHUNH O PpOIU U MecTe (U3HKHA B
COBPEMEHHOM HayyHOW KapTHMHE MUPA; MOHUMaHHE (PU3MUECKON CYITHOCTH
HaOmogaeMbpIX BOo BceeneHHoit siBneHuit, ponu ¢usuku B (HOpMUPOBAHUH
Kpyrozopa # (yHKIHOHAJIHHOH TPaMOTHOCTH 4YeJIOBeKa Ui peIICHUs

Texymui KOHTPOIIb:

- Ompoc YCTHBIN
(ppoHTaNBHBI);

- TECTUPOBAHUE;

- BBIIIOJIHEHHE
HUCbMEHHON pabOThI;

- BBINIOJIHEHHE
NPaKTUYECKOH pabOThI
(MHIUBHyaTIbHAS
(dhopma paboThI)
[IpomexxyrouHnas
aTTecTanus B 1
cemectpe B  (opme
Ipyrue (bopMbI
KOHTPOJIS, BO 2
cemectpe — B (opme
JK3aMEHa.

Meton MPOBEICHUS
IIPOMEKYTOYHON
aTTecTaluu -
BBITIOJIHEHHE
KOMIUIEKCHOTO 3a/1aHus
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MPAKTUYECKHX 3a]1a4;

- BIIQJICHUC OCHOBOIIOJIar afOIIMMHU ¢busnyeckuMu MOHSITHSIMH,
3aKOHOMEPHOCTSIMHM, 3aKOHAMH W TEOPHSMH; YBEPCHHOE HCIIOJb30BaHUE
(GHU3UUECKON TEPMUHOJIOTHH U CUMBOJIUKH;

- BJIQJICHHE OCHOBHBIMH METOJaMH HAYYHOI'O MO3HAHUS, MCIIOIb3yeMbIMHU B
¢dusnke: HAOMIOACHUEM, ONUCAHUEM, H3MEPEHUEM, SKCTICPUMEHTOM;

- yMmeHus oOpa0OarbiBaTh pPe3yJIbTaThl HU3MEPCHHH, OOHAPYKHBATh
3aBUCHUMOCTh MEXAY (DU3UYECKHUMH BEIHYMHAMH, OOBSCHATH IMOJYYCHHBIC
pe3yJIbTaThl U JIeJIaTh BBIBOBI;

- c(OPMHUPOBAHHOCTh YMEHUS peliaTh PU3MUECKUE 3a/1a9u;

- chopMHPOBAaHHOCTE yMEHHS TNPUMEHATH IOJYYCHHBIC 3HAHWS IS
OOBSICHEHUSI YCJIIOBUH TIPOTEKaHUs (U3NYECKUX SBJICHUH B TMPHUPOJIE,
npodeccuoHanbHOM chepe M I NPUHATHS IMPAKTHYECKHX PEIICHUH B
IMOBCEAHEBHOM KU3HU,

- c(OPMHUPOBAHHOCTh COOCTBEHHOM MO3MIIMU 10 OTHOLICHUIO K (DU3HUECKOM
uH(}OpPMAIINH, TIOTYyIaeMON U3 Pa3HBIX HCTOYHHKOB.

4.2 ®oHI OUEHOYHBLIX CPeICTB Js NPOBeJeHHs TIPOMEXKYTOUHON aTTecTAlMU
00y4aroImuxcs mo JUCHUIJINHE

Ioka3are/iu U KpUTEPHHU OLICHMBAHUSA KOMIIETECHIMHI
[lokasarenn W KpUTEPUU OLICHUBAHMS KOMIICTCHIIMM, ONHWCAHWE IIKaJl OLECHHUBAHUSA
COZEPKATCS B MIPUIIOKEHUH 1.

KonTpoJsbHBIE H TECTOBBIE 3aJaHUS
KonTponpHbIe 3a1aHKs coAepKaATCS B MPUIOKEHUN 1.

MeTtoauyeckue MaTepHuaJbl

Metoandeckue MaTepralibl, ONPEIEISIIOIINE TPOLEAYPhl OLICHUBAHUS 3HAHUN, YMEHUN,
XapaKTepU3yMX (PopMUpOBaAHUE KOMIIETEHITUH, COJEPIKATCS B MPUTIOKEHHUH 1.
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Ipuioxenne 1
KoHTpo/IbHO-0LIEHOYHBbIE CPeACTBA
AJ1s1 IPOBe/IeHUsI MPOMEKYTOYHOI aTTecTAlMU N0 JUCIHUIIHHE
OY/l.11 ®PU3UKA

1.1. ®opma npomMe;KyTOUHOM ATTECTAIMM . DK3aMeHa (2 CEMECTD).

1.2. Cucrema oueHMBAHHSA Pe3y/JIbTATOB BbINOJIHEHUS 3aJaHUI

OneHuBaHue pe3yJabTAaTOB BBIMOJIHEHUS 3aJaHUM MPOMEXYTOYHOM aTTecTaluu OO0Yy4aroIIuXcs
OCYILIECTBIISIETCS] HA OCHOBE CJIEAYIOLIMX IPUHIIUIIOB!

JOCTOBEPHOCTH  OLEHKA — OICHUBAeTCS YpOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YyMEHHIA,
NPaKTUYECKOTO  OIBbITa, OOmMX W  NPO(PECCHOHATBHBIX  KOMIIETCHIMHA, MPOJEMOHCTPUPOBAHHBIX
00y4JaroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

AaICKBATHOCTHU OIICHKHW — OIICHKa BBIITOJIHCHUSA BaILaHI/Iﬁ AO0JDKHa HOPOBOAWUTHCA B OTHOIICHHU TCX
KOMIIETEHIINH, KOTOpbIe He0OXO0UMBI JUIs 3 (PEKTUBHOTO BBHITIOTHEHUS 3aJaHMUS,

HAaJCXKHOCTH OICHKH — CHCTEMa OLICHHBAaHUA BBIIIOJTHCHUA 3aI[aHI/II>'I JOJDKHa O6JIaI[aTI) BBICOKOM
CTETNEHbI0 YCTOMYMBOCTH TPU HEOJHOKPATHBIX OIEHKAaX YPOBHA C(HOPMHUPOBAHHOCTU 3HAHUN, YMEHUH,
PaKTUYECKOTO OMBITa, OOMIMX ¥ MPOPECCHOHATBHBIX KOMIIETEHIIHH 00yJaromuxcs;

KOMIUIEKCHOCTH OLIGHKM — CHCTE€Ma OLEHUBAHUS BBIOJHEHUS 3aJaHUil JOJKHA IMO3BOJIATH
WHTETPATHBHO OIICHUBATH 00IIHE ¥ MPOPECCHOHATBHBIE KOMIIETCHIIMN 00yJaIONINXCS;

OOBEKTUBHOCTH OLIEHKH — OIICHKA BBIMIOJHEHUS! KOHKYPCHBIX 33JJaHUil OJHKHA ObITh HE3aBUCHUMOMN OT
ocobeHHOCTEH MPOodecCHOHANBHOW OpPHEHTAMK WM TPEINOYTCHUH NpenogaBareseid, OCYIIECTBIISIONNX
KOHTPOJIb UJIH aTTECTAIIHIO.

[Ipu BBINIOJIHEHUY TPOIIEYP OLIEHKH 33JaHUN UCIIOJIB3YIOTCS CJIETYIOIINE OCHOBHbBIE METO/IbI:

METOJ pacyeTa NepBUYHbIX OAJIIOB;

METO/I pacyeTa CBOJAHBIX 0alIoB;

Hcnonb3yercs natu OanbHas IMIKaja s OLIEHUBAHUS pe3yabTaToOB O0YUEHUS:

[lepeBoa nsiTi OanbHOM MIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJly:

Onenka Konu4yecTBo 0217108, HAOpaHHBIX 32 BHINOJIHECHHE
TeOPeTHYeCKOro M NPaKTH4YecKOro 3aaHusl,
CpeaHuii 0aJ171 0 NTOraM aTTeCTAlNHU

O1ieHKa 5 «OTIMYHOY 4,6-5
OneHka 4 «xopouoy» 3,6-4,5
Onenka 3 «yJOBICTBOPUTEITHHO 3-3,5
Onenka 2 «HEeyJO0BIETBOPUTEIBHO» <29

1.3. KoHTpPOJ/IbHO-01IeHOYHBIE CPEICTBA
1.3.1 3apanmne:
3amanme:
1.CobecenoBanue 1o Bomnpocam (2 Bompoca).
2. Pemts 3agauy.

IIpumepHbIe Bonpockl codece10BaHus

1 MexaHnyeckoe IBM)KEHHME: OINpPEACIICHHE, TPACKTOpHUs, NPOWIEHHBIN IyTh, IEPEMEIIEHUE, CBS3b
IIEPEMELICHUS C KOOPAUHATAMH TeJa.

2 PaBHOMEpHOE ABMKCHHE: ONPEIEIICHNE, CKOPOCTb, IEPEMEIICHUE, YPABHEHUE JBUKCHHUS.

3 I'paduix paBHOMEpHOTO IBMXKEHUS. PaccMoTpeTs Ha mpumMepe:

4 PaBHOYCKOPEHHOE JBIKEHHE: OIIPEIEICHHUE, YCKOPEHUE, CKOPOCTD, IIEPEMEILICHNUE.

5 I'padpuik CKOPOCTH MPH PAaBHOYCKOPEHHOM JBIKEHHH. PaccMOTpeTh Ha mpumepe:

6 CBoOomHOE mMmajgeHue Tel. YCKOpeHHE CBOOOMHOro majeHus. KunHemarnueckwe ypaBHEHHS TPH
cBOOOIHOM IaJCHUH.
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7 JIBuKEeHHE MO/ YIJIOM K TOPU30HTY.

8 PaBHOMEpPHOE IBUJKEHUE 10 OKPYKHOCTH.

9 Unepuus. [lepsrlit 3akon HeroToHa.

10 Macca. Cuna. MaepTHOCTB. BTOpOIi 3aK0H HBI0TOHA M1 €70 0COOCHHOCTH.

11 Tpetwuii 3akoH HproTOHA 1 €r0 0COOCHHOCTH.

12 Tepopmanmst u ee Buapl. Cuna ynpyrocta. 3akoH ['yka.

13 3akoH BceMUpHOTO TAroTeHus. Cuiia TSHKECTH.

15 Bec Tena. HeBecomocTs. Bec Tena, ABMKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. JIBuxeHue noj 1eiCTBUEM CUIIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUs! UMITYJIbCca

18 Mexanuyeckas paboTa U MOIITHOCTb.

19 Kunerunueckast sHeprusl.

20 IToTeHnuuanbHas SHEPrUsl.

21 3aKkoH coXpaHEHHMsI TOJIHON MEXaHUYECKOW IHEPIHH.

22 CBoOomHble | BBIHYXIEHHbIE MexaHuueckue kojebanusa. I[lapamerpsl KosiebaTenbHOTO
nBuxenus. [lepuon konebaHuii MaTeMaTH4YECKOIO U IPY>KUHHOT'O MasiTHUKA.

23 MexaHn4YecKHe BOJIHBI: ONPECICHHE, YCIOBHUS BOZHUKHOBEHUS, BU/IbI BOJIH, JINHA BOJHBI.

24 3ByKOBBIE BOJIHBI: OINpEAEICHUE, ICTOYHUK 3BYKOBBIX BOJIH, CKOPOCTb 3ByKa B Pa3IMYHbIX Cpelax,
XapaKTEPUCTUKU. YIbTPA3BYK U €r0 IPUMEHEHHE

25 OcnoBubie nonoxeanss MKT u ux ombITHOe 000CHOBaHWE. XapaKTEPUCTUKU MOJICKYJI: aTOMHas
Macca, 4uciio ABOrajipo, KOJIMYECTBO BEUIECTBA, MOJISIPHAS Macca.

26 CtpoeHune TBepAbIX, )KUIKUX U Ta3000pa3HbIX TEI.

27. Uneanshslii raz. OcHoBHoe ypaBHeHre MKT. CBsA3b naBiieHHs UI€aTBbHOTO T'a3a C KHHETUYECKON
SHEprueil MocTynaTelbHOro ABMKEHUS MosieKyi. CBs3b IaBJICHUS UJI€AIbHOIO T'a3a ¢ MII0THOCTHIO rasa.

28. AbcomoTHas Temmeparypa. Temmeparypa — Mepa CpelHEell KMHETHMYECKOW SHEepruu JIBUKEHUS
MoJiekys. CKOpoCTH MOJIEKYII.

29. YpaBHEHUE COCTOSTHUS UJeaabHoro rasza (ypaBHenue MenneneeBa-Knanelipona).

30 UzotepMuueckuii mporiecc: onpeaeneHue, 3akon boins-Mapuotra, rpaduku mpoiecca.

31 M3o6apHslii npouecc: onpeaeneHue, 3akoH [ eii-Jlroccaka, rpaduku mporecca.

32 U3oxopHsblii ipotiecc: onpeaenenue, 3akoH [lapis, rpadguku nporecca.

33 ITapooOpa3oBaHue: UCIIapEeHUE, KUIIEHHE. Y IebHas TeII0Ta Iapoopa3OBaHMsL.

34 HacpleHHbIH nap. 3aBUCUMOCTb JIaBJICHHS HACHIILIEHHOTO 11apa OT TeMIIepaTyphbl

35 BnaxxHOCTb Bo3yXxa U ee usmepenne. OTHOCUTENbHAS BIaXKHOCTh BO3/1yXa

36 Kpucrannuueckue tena u amopdusie Tena. [Inapnenue. Y nenpHast TeMaoTa MIaBIeHUS.

37 BuyTtpeHHsisi »Heprus. BHyTpeHHss 5SHeprus OJHOATOMHOro wujaeaidbHoro Trasza. CrocoOsbl
MU3MEHEHUs] BHYTPEHHEHN SHEPTUH.

38 PaboTa B TepMOJIUHAMUKE.

39 IlepBblil 3aKOH TEpMOJAUHAMUKH. [[priMeHEHNE NEPBOro 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.

40 DOnexrpuueckoe mnoje. CBONWCTBAa JIEKTPUUYECKUX MOJEH M HUX CUJIOBBIE XapAKTEPUCTUKH. 3aKOH
Kynona

41 PabGora OHIEKTPUYECKOTO TIOJIA. ODHEPreTUYECKUE XapaKTEPUCTHUKH DIEKTPUUYECKOTO  TOJIS:
NOTeHIMaN, HanpskeHue. CBs3b HAMPSYKEHHOCTH U HAIPSKEHUS

4232nexkTpoemMKkocTb. KoHeHcaTophl. DHEpPrus 3apsiKEHHOT0 KOHIEHCATOPa.

43 Buapl coelMHEHUs1 KOHAEHCAaTOPOB

44 DnexTpUYeCKUH TOK: ONpEEIeHUE, HANPABICHUE, XapaKTEPUCTUKU. 3aKkOH OMa I y4acTKa Henu

45 TlocnenoBaTellbHOE U MapajuIeIbHOE COSIMHEHHE TPOBOIHUKOB, 0COOEHHOCTH 3TUX COCIMHEHUIN

46 DJIC. 3akon OMa j1s1 TOJTHOH LIeTH

47 Pabota u MOITHOCTh TOKa. TerutoBoe neicTBue Toka. 3akoH [xoyns-JleHma.

[IpoBOIHMKY B ANEKTPUUECKOM MOJ€E. JIUITEKTPUKH B JIEKTPUUECKOM II0JIE.

48 DneKTpruecKuil TOK B MOIYNPOBOAHKUKAX. COOCTBEHHAs TPOBOAUMOCTH MOTYIPOBOJHUKOB

49 ITpoBOAMMOCTH MOTYNPOBOIHUKOB IMPU HATUYUH PUMECEH.

[TomynpoBOIHUKOBBIE TPUOOPEI
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50 MarnuTHOEe mOJ€e: OIpelelcHHe, HalpaBICHUE, IIPABWIO NPABOM PYKH, XapaKTEPUCTHKHU IO
(MarHuTHasT MHAYKIMS, MarHUTHBIM MOTOK, HAIIPSDKEHHOCTb, MAarHUTHAs IPOHULAEMOCTDh CpElbl). DHEPIUs
MarHUTHOTO TOJIs

51 Cuna Amnepa. Cuna Jlopenua. [IpaBuio neBoit pyku

52 SIBneHue s1eKTpoMarouTHor nHaykiuu. [Ipasuio Jlenua.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/1C MHAYKINN B IOJIBUKHBIX IPOBOJIHUKAX

54 SBnenue camonHaykuuu. Maaykrusaocts. DC caMOMHAYKIIMH

55 CBoOoaHble U BBIHYXKACHHBIE JIEKTpOMAarHUTHEIE Konebanus. KonebarenpHblit koHTYp. Ilepuon
CBOOOJIHBIX 3JIEKTPUUECKUX KoeOaHui

56 Ilepemennsplii Tok. llenmum mnepeMeHHOro TOKa C AKTUBHBIM COIPOTUBICHHEM, C KaTYIIKOM U
KOHJECHCATOPOM. /IeHCTBYIOIINE 3HAaYECHMsI CUIIBI TOKA W HAIIPSKCHUS

57 Tpanchopmatopsl. Koapdunuent rpanchopmarun. [Ipumenenus tpanchopmMaTopos.

58  DnexkTpoMarHuTHbIE BOJHBI M  HMX  OKCHEpUMEHTaJibHOe  oOHapyxkeHue. CBolcTBa
AIIEKTPOMArHUTHBIX BOJIH. OTPHITHII KOJeOaTeIbHBIN KOHTYP

59 Nzobpetenue paauo A.C. [Tonossim. [Ipuniun paguocssizu

60 CxopocTts cBeta. [Ipupoaa cBera. 3aK0H OTpakKeHHs CBETa

61 IIpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa

62 [lonHOE OTpakeHue CBETa

63 JIunzbl. ®opMyiia TOHKOHM JTMH3bI

64 Ilucnepcus cBera

65 NUnrtepdepennus BoaH. MaTEpdepenmms crera

66 Nudpakuus ceera

67 NndpaxpacHoe u ynpTpaduosieToBoe u3ydyeHue. PEeHTTeHOBCKOE U3IydeHne

68 ®oTo3(dekT 1 ero 3aKOHbBI

69 Teopus porosdpdexra. Popmyna DiiHmreitHa 11 hoTodPdexTa

70 ®otounsl. [Ipumenenue Gporordpdexra

71 Ctpoenue atroma. OnbiTel Pesepdopaa.

72 Iloctynatel bopa. ATom Bogopoa o bopy

73 OTKpBITUE PAIMOAKTUBHOCTH. O-, 3-, Y- U3Iy4eHUs. PainoakTHBHBIE TPEeBpaILICHHS

74 S nepubie cunbl. CTpoeHHE aTOMHOTO si/ipa

75 DHeprus CBA3M aTOMHBIX sziep. S nepHble peakuyuu

76 Jlenenue TsoKenbIX snep. LlenHbie siaepHble peaKinm

77 SlnepHslit peaktop. TepMosaepHble peakiuu

78 3akoH paguoakTHBHOro pacnaja. [lomydeHue paaiMOaKTUBHBIX HM30TONOB M HX INPUMEHEHHE.
bruonornueckoe AeicTBUE PaIMOAKTUBHBIX U3ITy4YEHUN

79 DAEKTpUUYECKUI TOK B AJIEKTPOIMTAX. DIIEKTPOJIU3 U €TI0 3aKOHBI

80 DnexTpuueckuit Tok B razax. Hecamocrostenbublil pazpsa. CaMoCTOSTENbHBIN pa3psii U €ro BUAbI

81 DneKkTpruyecKuil TOK B BAKyyme

82 [Mocrynatel DiiHIITEHA. [[pOCTpaHCTBO U BpeMsl CHIEIIUATIBbHON TEOPUU OTHOCUTEIBHOCTH

83 CBs13b Macchl ¥ PHEPTUU CBOOOTHOM YaCTULIBL. DHEPTHSI TOKOS

IIpumepHBbIe NPAKTHYECKHE 32JAHUS

Ilepeyens 3anau:

1. ABTOMOOMIIb ylaNngeTcss OT MOCTa, IBUTAasACh PABHOMEPHO U MPSIMOJIMHEHHO CO CKOPOCTBIO 72KM/H.
Ha kaxom paccTosiHMM OT MOCTa OKa)keTcsi aBToMoOuib yepe3 10c, eciiu B HauadbHBI MOMEHT BPEMEHH OH
HaxoJuJIcs OT Hero Ha paccrosinuu 0,2 km?

2. Benocuneguct, nBUTasch paBHOMEpHO, mpoesxkaer 20 m 3a 2c¢. Omnpenenure, Kakod MyTh OH
IIPOEET NPH IBUIKEHUU C TOM ke ckopocTbio 3a 10c, 20c?

3. CxonbKo BpeMeHHu OyneT nagaTh Teso ¢ BeIcoThl 0,02 kM, 0,08 km?

4. Yemy paBHa CHJIa TPEHHUSI, €CIIA MOCIE TOJUKa BaroH Maccoit 20 T octanoBuiics uepe3 S0 ¢, npoitas
MpY 3TOM paccrossaue 125m?

5. Uepe3 CKOJIBKO BPEMEHU OCTAHOBUTCS aBTOMOOMIb Maccoi 1000 Kr, ABMKYIIUICS CO CKOPOCTBIO
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72 KM/4, eciu BBIKIIOUUTH ABUTaTeNnb? CpenHsis cuia conpotuBieHus npwkennro 0,2 kH.

6. JIBa Msua OpoIeHBl BEPTHKAIBHO BBEPX CO CKOPOCThIO 36 kM/4 m 18 km/4. Ha kakoil BeicoTe
KHUHETUYeCKasi DHEPIUsl KaKJ0ro Ms4a CTAaHEeT PaBHOW €ro NOTeHIUATbHON?

6. B mporecce M30XOpHOTO OXJAXKACHUS MAaBICHHME Ta3a yMeHblImiioch B 3pasa. Kakoil Obuia
HayaJlbHAs TEMIIEpaTypa rasa, eclii KOHeuHas Temieparypa crana pasroii 27°C u 47°C.

7. dusa u300apHOTO HarpeBaHMs rasza, KoJM4ecTBO BemecTBa kotoporo 800 monb, Ha 500 K emy
coobnmm KoaudecTBo TermioTel 9,4 MJDk. Omnpeaenuth paboTy raza ¥ HM3MEHEHHE €ro BHYTPCHHEH
SHEPTUU

8. Ha ckonbko n3MeHUIach BHYTPEHHSS YHEPrus ra3a, ecid eMy COOOUIMIIM KOJUYECTBO TEeIoThl 20
k/x u coBepurmm padory Hax razom 30 kJ[x? ecam emy coobuumm konudecTBo TerioThl 30 k/[x u
coBepmuiu paboty Hax razom 40 kJx?

9. Kakoe konu4ecTBO TEIJIOTHI HYXKHO MEpelaTh ra3dy, 4ToObl €ro BHYTPEHHSIS SHEPTUs YBEIUYMIAChH
Ha 45 xJIx, u mpu 3TOM Ta3 coBepina padboty 65 k/lx u 0,5 MIx?

10. Ha xakoM paccTOSIHUM HaxonAATcs ApYyr OT Apyra todeunble 3apsabl 2 HKn u 5 vKn, ecnu onu
B3aUMOJICHCTBYIOT ApYT ¢ Apyrom c cuioit 9 MH? 0,05H?

1.3.2. KpuTepuu oneHKH

banabl 3a
Kpurepun oueHKH K TeOpeTHYECKOMY 3aJAHHUI0 KpUTEepHUH
OLICHKH

MakcumMaabH
bIii 021 — 1

- JIEMOHCTpPUpPYET IIyOOKO€, IMOJIHO€ 3HAHWE M TOHMMaHue (u3nuecKon 1
CYILIHOCTU PACCMaTPUBAEMBIX SIBJICHUH U 3aKOHOB;

- JJaeT TOYHOE OMNPE/EJIEHNE U NCTOJKOBAHNE OCHOBHBIX MOHSTHI, 3aKOHOB,
TEOpHii, GU3NYECKUX BETMUUH U UX €AUHUL] U3MEPEHHUS;

- BepHO O(oOpMIIIET COMYTCTBYIOIIME OTBETY 3amucu (opmyn, rpapuku,
PUCYHKH, CXEMBI;

- NPpU OTBETE JAEMOHCTPUPYET CAMOCTOSITEIBbHOCTb CYXIACHUU, MPUBOIUT
BEPHBIE apI'yMEHTBI, JIEJIaeT IPAaBUIIbHBIE BHIBOJIBI;

- I0CJIEJOBATENIbHO, YETKO, CBSA3HO, JIOTMYHO M 0€30IIMO0YHO H3J1araeT
y4yeOHbIM  Marepuan, TMpaBUIBHO U OOCTOSTENBHO  OTBEYaeT Ha
COITYTCTBYIOIIIE BONPOCHI

- JEMOHCTPHpYET 3HaHME M [IOHMMaHHe (U3NYECKOH CYIIHOCTH 0,7
paccMaTpUBaeMbIX SBJIEHUH U 3aKOHOB, HCHBITHIBAET HECYIIECTBEHHBIE
3aTpyAHEHUS B  BBIABJICHUM  B3aUMOCBS3U  (DU3MUECKUX  SIBIICHHIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM TpaBWJIbHO, 0€3 M3MEHEHUS OCHOBHOW CyTH, JdaeT
onpezeNieHus  MOHSATHHM, UCHOJBb3YIOTCS  HAy4yHble TEPMHUHBI  IIpHU
UCTOJIKOBAaHUHM 3aKOHOB, TEOpHH, (U3NYECKHX BEIWYMH W HUX EIMHUI
M3MEPEHHUS;

- BEPHO, HO C HE3HAUUTEIbHBIMU OUIMOKAaMH BBIIOJHSIET 3amucH (Hopmy,
rpaduku, pUCYHKH, CXEMBI;

- NP OTBETE JEMOHCTPUPYET CAaMOCTOSITEIBHOCTh CY)KJIEHUH, BBIBOABI
BEPHBIE, HO HEOCTATOYHO apryMEHTHPOBAHBI;

- B ONpEICIICHHON JIOTUYECKOM IMOCIeI0BaTeIbHOCTH y4eOHBI MarepHai
u3jaraeT, Ipyu OTBETE HAa BOIPOC JOMYCKAET HECYIIECTBEHHbIC OMIMOKU U
(umn) He Oojee ABYX HEHOYETOB, KOTOpPbIE CTYICHT MOXET HCIpPaBUTh
CaMOCTOSITENIbHO TpU TpeOOBaHMU MPENOAABATENs; JAAeT IpaBUIbHbIC
OTBETHI HA COMYTCTBYIOIINE BOIIPOCHI
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3 |- packpblBaeT OCHOBHOE COJEp)KaHME yd4eOHOro Marepuana, HO 0,5
O0OHApPY>KUBAIOTCSI CYLIECTBEHHBIE MPOOENbI B TMOHUMAHUU B3aMMOCBS3U
buznyeCKuX SIBICHUN U 3aKOHOMEPHOCTEH;
- IOMYCKaeT OMMOKM B OMPEAETICHUN M UCTOJIKOBAHUN OCHOBHBIX MOHSTHUH,
3aKOHOB, TEOPHid, (PU3MUECKUX BEIIMYUH U UX €IUHUI] U3MEPEHHUS, KOTOpbIE
MOXET HCIPABUTh CAMOCTOATENBHO WIM TpU HEOOJBIIOH MOMOIIU
IpernoaBaTes;
- C CYUIECTBEHHBIMH OLIMOKAMHU BBINOJHACT 3amuch (Hopmyn, rpaduKos,
PUCYHKOB, CXE€M, KOTOpbI€ CTYAEHT T[IOCJI€ 3aMEYaHus YCTPaHSET
CaMOCTOSITEIILHO;
- CaMOCTOATEIbHO (OPMYIUPYET OTBET Ha BOIPOC, MPUBOJUT HACTUYHO
BEepPHBIC apTyMEHTHI, OTACIbHBIC BBIBOJBI HEIB3SI CUUTATh BEPHBIMH U
000CHOBAaHHBIMU;
- HapylIeHa JIOTHYECKas IIOCIEJOBATEIbHOCTh H3JI0KEHUS Y4eOHOTO
MaTepuaia, Ipyu OTBETE Ha BOIMPOC AOMYIeHa 0/Ha TpyOas ommobka u (Kin)
Oosiee ABYX HEJOYETOB; CTYACHT UCIIBITHIBACT 3HAYUTEIbHBIC 3aTPyTHEHHUS,
OTBeuasi Ha COMYTCTBYIOIIUE BOMPOCHI
4 | - CTYACHT HE MOXET OOBSICHUTH (PU3NUECKOH CYIIHOCTH pacCMaTpUBACMBIX 0
SBIICHUH ¥ 3aKOHOB, BBIIBUTH B3aUMOCBSI3M (PU3UYECKUX SBICHUN H
3aKOHOMEPHOCTEH;
- HEe 3HaeT WIM JaeT HEBEPHOE OMpPENEeICHHE U HCTOJKOBAHHE OCHOBHBIX
MOHSITHIA, 3aKOHOB, TEOPUH, PU3NICCKUX BEITMIHH U UX SAMHHI] U3MECPEHUS;
- He BEPHO BBIMOIHSIET 3anuch GPopmyi, rpaduKoB, pUCYHKOB, CXEM
UTOTrO 1
Ne Kpurtepuu oieHKH K NPaAKTHYECKOMY 32/IaHUIO Banaabl 3a
KpUTEepuu
OLIEHKH
1 Odopmiienue yciaioBus 3a1aHUsA MakcumaJjibHbI
i 0aa1—0,4
o0aJuia
- BEpHO 0()OpMIIEHO yCIIOBHE 3aJauHl, IPEICTAaBIEHBI BCEe (PU3NUECKHE 0,4
BCJIMYNHBI
- ycroBue 3aanusi 0hOpMIIEHO ¢ HE3HAYUTETbHBIMUA HETOUHOCTSAMH, 0,2
NPEJICTAaBJICHBI HE BCe (DU3MUECKUE BETHUUHBI
- yCJIOBHE 331aHUs1 0)OPMIIEHO HEBEPHO 0
2 HUcnoab3oBanne Gpusnueckoil CUMBOJIUKH MakcuMaabHbI
i 0ay1-0,5
o0aJia
- BEpHO 0003Ha4YEHbI CUMBOJIBI B YCIIOBUH 33/1a41 U B popMyIiax, 0,5
HCTIOJIB3YEMBIX B PEIICHUH 3a1a9u
- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH 33J1a4H, TOMyIeHa | HETOYHOCTh B 0,4
dbopMyInax, UCMOJIb3yeMbIX B PEIICHUU 3a7auu
- IOITyIIeHa | HeTOYHOCTH MPU 0003HAYCHUH CUMBOJIOB B YCJIOBHH 3a/1a4H, 1 0,3
HETOYHOCTH B (DOPMYJIax, HCIOJIb3yEeMbIX B PEIICHUU 3a0a9u
- TomyIIeHo 2 u 0oJiee HETOYHOCTH MPU 0003HAUYECHUH CUMBOJIOB B YCIIOBUH 0
3a1auu, 2 ¥ 0ojiee HETOYHOCTEH B JOPMYIIax, UCTIOIb3yEMBIX B PEILICHUH
3aaun
3 Coliroaenne aJropuTMa pemeHust MaxkcuMaJbHBbI
i 0asI —
0,3 6aaaa
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- peleHne 3a7a4 OCYIIECTBISIETCS TI0 AITOPUTMY: MIEPEBOJI SAMHUIL
U3MepeHUs PU3NICCKUX BETUYHH B MEXITYHAPOIHYIO CUCTEMY €IMHHII
(CN); 3anmucy He0OXO0AUMBIX (PU3HUECKUX (POPMYIT; MATEMAaTHUYECKHUI pacueT
o pusuveckoit popmyie

0,3

- QJITOPUTM PEIICHUs 3a]]a4l OTCYTCTBYET 0

IlepeBoa enuHuL U3MepeHus pu3nYecKUX BeTUUYMH B Me:kayHapoaHyio | MakcCHMAaJIbHbI
cucremy eaunui (CH) i 0aaia -0,3
0aJ1a

- BEpHO IIEepPEBEICHbI PACUEThI MIEPEBO/Ia BCEX EIUHUI H3MEPEHUS 0,3

¢du3nueckux BennunH B MexayHapoanyto cucremy eannui (CH)

- nomynieHa | ommOKka Mpyu MPOBEACHUN pacueTa MepeBo/ia eMHHII 0,2

u3MepeHus Gu3ndeckux BeaTuunH B MexayHapoanyto cuctemy eaunui (CH)

- IONYIIeHBI 2 ONIMOKY NPY MPOBEICHUH pacyeTa MepeBo/ia eIMHHII 0,1

u3MepeHus Gu3ndeckux BenTuunH B MexayHapoanyto cuctemy eaunuil (CH)

- HEBEPHO MPOBEACHBI PacUeThl MEPEBOIa BCEX SMHHII U3MEPEHUS 0

busnueckux BenuyrH B MexayHapoanyto cuctemy eaunuil (CH)

Hcnoan3oBanne Gpuznyeckux GopmyJi AJs pelieHus 3a1a4u MakcuMaJbHBI

i 0asr —
0,5 daama

- BEpHO U MOCIIE0BATEIBHO 3aMKUCaHBI Bce (DOPMYIIBI B COOTBETCTBHHU C 0,5

CHUMBOJIMKON, HEOOXOJMMBIE ISl yCTAaHOBJICHUSI COOTHOIICHUS

CYIIECTBYIOIIETO MeX Ay (U3NMYECKUMHU BETHUYNHAMU

- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIONINE (DU3NIECCKHE BEIINIHHEI

- BEPHO, HO HEMOCJeI0BaTeIbHO 3aCcaHbl (POPMYJIbl B COOTBETCTBHH C 0,4

CHUMBOJIMKOW, HEOOXOIMMOH [T YCTaHOBIICHHSI COOTHOIICHUS

CYIIECTBYIOILEr0 MeXAY GU3NUECKUMHU BETMUUHAMU

- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIONINE (DPU3NIECCKHE BEIIMIHHEI

- (hopMyJIbI 3aITUCAHBI ITOCIIEI0BaTEIbHO, HEBEPHO 3anucana 1 ¢popmyna B 0,3

COOTBETCTBUH C CUMBOJIHMKON, HEOOXOMMOH [Tl YCTaHOBIICHHSI

COOTHOILIEHUS CYIECTBYIOLIETO MEXY (PU3NYECKMMHU BEIMYMHAMU

- IOTTyIIIeHa OJTHA OIIMOKA IPU COCTABIICHUN YPaBHEHUH, CBS3BIBAIOIINX

(bu3nUecKre BeIMYUHBI

- (hopMyJIbI 3aITUCaHbl HEMOCIEI0BAaTENbHO, HEBEPHO 3anucana 1 ¢popmyina B 0,2

COOTBETCTBUH C CHMBOJIMKON, HEOOXOMMOM ISl YCTaHOBIICHHSI

COOTHOILIEHUS CYIECTBYIOLIETO MEXTY (PU3NUECKUMHU BEIUYMHAMU

- IONyIIeHa OJ{Ha OIINOKA MPH COCTABICHUN YPAaBHEHUH, CBA3BIBAIOIINX

(U3UYECKHE BETUIMHBI

- Bce ()OpPMYIIBI 3aIHCaHbl HEBEPHO 0

- IONYIIEHbI OIKUOKA MPU COCTABJICHUU BCEX YPaBHEHUH, CBSI3bIBAIOIIINX

(U3UYECKHE BETUINHBI

Maremaruyeckne pacderbl no ¢usnyeckuM ¢opmyaaMm, Koropble | MakcuMaJabH

XapaKkTepU3ylT paccMaTpuBaeMoe siBJeHHE ¢ KOJHYeCTBeHHOM | bIii 6ama — 0,5

CTOPOHBI 0aJ10B

- BEPHO MPOU3BEICHBI BCE MATEMATHIECKHE PACUETHI ITO BCEM (PH3UICCKUM 0,5

¢dopMyaM B COOTBETCTBUU C €AMHUIIAMH U3MEPEHUH (PU3HMUECKUX BEITUYNH

(Ch);

- BCE pe3yJIbTaThl MATEMaTUYECKUX PACUeTOB coJepKaT mHdpoBoe

3HaYeHHE U COOTBETCTBYIOIIEE eMy 0003HAUEHUE eIMHUIIBI U3MEPEHUS

buznueckux Benuund (CH)

- BEpHO ITPOU3BEICHBI MATEMATHYECKUE PACUETHI TI0 BCEM (PU3UUECCKUM 0,4

dbopMynaM B COOTBETCTBUY C IUHUIIAMH U3MEPEHUN HU3NUYECKUX BEITMINH
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(CH),
- B OJTHOM PE€3yJIbTaTe MaTEMAaTUYECKOTO pacueTa COAEP>KUTCS TOIBKO €ro
nudpoBoe 3HaUCHNE

- HEBEPHO MPOU3BEICH MaTeMaTHuecKuil pacueT no 1 pusudeckoii hopmyiie, 0,3
HO B COOTBETCTBUU C eIMHULIAMU U3MepeHuii puznueckux Benuuud (CH);
- B OJIHOM pe3yJIbTaTe MaTeMAaTHYECKOTO pacyeTa COACPKUTCS TOJIBKO €ro
nudpoBoe 3HaUEHNE
- HEBEPHO MPOU3BEICH MaTeMaTHUECKUi pacueT o 1 gusudeckoii hopmyre 0,2
0e3 ykazaHus equHuIl u3Mepenui pusnyeckux Benudud (CH);
- BCE pe3yJIbTaThl MATEMATHYECKHUX PACUCTOB COJIEPIKAT TOIBKO IU(PPOBHIC
3HAYCHUS
- HEBEPHO MTPOU3BE/ICHBI BCE MATEMATHYCCKHIE PACUCTHI 0
OTBeT nocJjie pelieHns 3a1a4u MaxkcuMaJbHbI
i 0asr —
0,2 6ay10B
- 3a/1a4a B KOHIIE PEIICHUs COJICP>KUT BEPHBIN OTBET 0,2
- 33J1a49a HE COJICPIKUT B KOHIIE PEIICHHUSI BEPHOTO OTBETA 0
YcTHOE 00bsICHEHUE PelIeH sl 3a1a41 MaxkcuMaJbLHBI
i 0as1 —
0,3 6a110B
- 00BsICHEHUE PEIICHUs 3aJaHus TTOCIIEI0OBATEIBHO, CBSI3HO, JIOTUYHO, BBHIBOJI 0,3
apryMEeHTUPOBaH U 000CHOBAH; MPaBUJIHHO U OOCTOSATENBHO AAE€TCSA OTBET
(OTBETHI) HA CONYTCTBYIOUIME BOIIPOC (BOMPOCHI)
- He3HAYUTENIbHO HapYyIIeHa MOCIeI0BaTeIbHOCTb, IOTUKA O0BICHEHHS 0,2
pENICHUS 3a/1aHusI, BBIBOIBI APTYMEHTHPOBAHBI 1 OOOCHOBAHBI, CTY/ICHT
UCTIBITHIBACT HE3HAUNTENbHBIE 3aTPYAHEHHUS, OTBEUYasi Ha COMYTCTBYIOIIHE
BOTIPOCHI
- 3HAUUTENBHO HapyIlIeHa MOCIEI0BaTENbHOCTD, IOTHKA 0OBICHEHUS 0
peteHus 3a1anus (CTYICHT HE MOXKET OOBICHUTH, KAKUM 00pa3oM MpHUIET K
PEIIEeHUIO 3a/IaHus1), BBIBOJBI HE MOTYT CUUTAThCS apTYMEHTHPOBAHHBIMU U
000CHOBAaHHBIMH; CTY/ICHT UCTIBITHIBACT 3HAUNTEIIBHBIC 3aTPYIHCHUS,
OTBeuasi Ha COMYTCTBYIOIIUE BOMPOCHI
UTOTI'O 3

31




