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PabGouass mnporpamma ydeOHOW JUCHMIUIUHBI pa3paboTaHa Ha OCHOBE
(denepanbHOrO  rOCYJapCTBEHHOTO  00pa30BaTENbHOIO  CTaHAapTa  CPEAHEro
npodeccuonansHoro obpaszosanus (ganee G@I'OC CIIO) no cnenumansaocT 15.02.19.
CBapouHO€ MPOU3BOACTBO, YTBEPKACHHOIO NMPUKAa30M MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eneparuu ot 30 Hos16pst 2023 roga Ne 907

Opranu3zanus-pa3padoTIuK: denepanbHOE rOCy/IapCTBEHHOE Or0/KETHOE
00pa3oBaTelbHOE YUPEKICHHE BHICIIET0 00pa3oBaHus « Y GUMCKUI yHUBEPCUTET HAYKU
U TeXHOJIOTU» MHCTUTYT cpenHero npodeccnoHaabHOro 00pa3oBaHus



1. IMMACIHOPT PABOYEM [TIPOTPAMMBI YUYEBHOM JUCHHUIIIIMHBI
duzuka

1.1. Ob6aacTh NpUMeHeHHUsI MPOTrPaAMMBbI

[Iporpamma y4eOHOW  JTUCHUIUIMHBI ~ SBJIAETCS YacThIO  MPOTPAMMBI
MOATOTOBKHU CIEIUAINCTOB cpenHero 3BeHa (nanee - IIIICC3) B cooTBeTCTBUU C
dbeneparTbHBIM  TOCYZApPCTBEHHBIM  00pa30BaTENbHBIM  CTAaHIAPTOM  CPEIHETrO
mpod)eCCHOHATEHOTO  00pa3oBaHusi 1o crnenuaiabHocTH 15.02.19 CBapounoe
MIPOU3BOJICTBO.

1.2. MecTo aMCHUILVIMHBI B CTPYKTYpe OCHOBHOH mpodeccHoOHAJIbHOM
00pa3oBaTeJbHOI MPOrPaAMMBbI:

JlucuunianHa OTHOCHTCS K  NPOQUIBHBIM  JUCHUIUIMHAM U BXOJUT B
oO1eoOpa3zoBarenbHbIil UK TexHudeckoro npoduist [MIICC3 nmo cnenuanbHOCTH
15.02.19 CapouHO€ NMPOU3BOJICTRO.

1.3. Heaun u 3a1a4u JUCHUIUVIMHBI — TPe0OBAaHUAA K Pe3yJibTATaM OCBOEHHSA
AUCHHUTLINHBI:

[To yueOHOMY nipeamety "®usuka" (yriayOieHHbIN ypOBEHb) TpPeOOBaHUS K
PEIMETHBIM PE3YJIbTaTaM OCBOCHHUS YIIIYOJIEHHOTO Kypca (DU3UKU JTOJKHBI
OTpaXkaTh:

1) chopMupoBaHHOCTH MOHUMAHHS POJIM  (GU3UKA B  DKOHOMHYECKOM,
TEXHOJIOTUYECKON, COIMATBHOM M ATHUYECKON cdepax AEesATEIbHOCTH YEJIOBEKA;
poyii 1 MecTa (PU3UKK B COBPEMEHHON HAay4YHOU KapTHHE MHUPA; POJIH aCTPOHOMUU
B TPAKTUYECKON NEATEIbHOCTH YEJOBEKa W JallbHEUIEM HayYHO-TEXHHYECKOM
Pa3BUTHUH;

2) chopMUPOBAHHOCTh CHUCTEMBI 3HAHUU O (UBHYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSAX, MCUCTBYIOIIUX HA YPOBHSIX MHUKPOMHpPA, MaKpOMHpa H
Meramupa, MpEJACTaBICHUH O BceoOLEM XapakTepe (QU3NYECKHX 3aKOHOB;
MPEACTABICHHA O CTPYKTYpe MOCTPOSHUS (PU3MUECKOW TEOPHUH, YTO TIO3BOJIHT
OCO3HaTh pPOJIb (YHAAMCHTAIBHBIX 3aKOHOB W TIPHHIIMIIOB B COBPEMEHHBIX
NPENCTABICHUSIX O TNPHUPOJAE, TMOHATh TPaHUIBI TNPUMEHUMOCTH TEOPHU,
BO3MOXXHOCTH WX TPUMEHEHUS [JIsi ONMUCAHUS €CTECTBEHHOHAYYHBIX SIBICHUN U
ITPOLIECCOB;

3) chopMHPOBAHHOCTH YMEHHUS pa3iudaTh YCIOBUS TMPUMEHUMOCTH MOJIEICH
¢u3nueckux Ten W TPOLECCOB (SBICHWIN): WHEpIMANIbHAs CHUCTEMa OTCUeTa,
MarepuaibHas TOYKA, PaBHOYCKOPEHHOE JBWKEHUE, CBOOOJHOE TaJCHHE,
a0CoMIOTHO ympyras jaedopMariiusi, a0COIIOTHO YIPyroe U abCOIOTHO HEYNPYTroe
CTOJIKHOBEHHSI, MOJIEJIe rasza, ®HUIAKOCTH U TBEPJAOTO (KPUCTALIMYECKOTO) Tea,
UCAIIBHOIO T'a3a, TOYEUHBIH 3apsii, OHOPOIHOE IEKTPUUECKOE MOJIe, OAHOPOIHOE
MarHuTHOE TII0JI¢, TapMOHHYECKHE KOJcOaHWs, MaTEeMaTHYSCKHH MasTHUK,
UACATbHBIA  TIPY)KUHHBIA ~MAasATHUK, TapMOHWYECKHE BOJHBI, HJICATBHBIN
KoJieOaTeIbHbIM KOHTYp, TOHKas JIMH3a; MOJEJed aroMa, aTOMHOIO sjapa u
KBaHTOBOW MOJIEJIN CBETA;



4) cpopMUPOBAHHOCTH YMEHUSI OOBSICHATH OCOOEHHOCTH IPOTEKAHUS (PU3UUECKUX
SABJICHUN: MEXAaHWYECKOE [BWKEHUE, TEIUIOBOE [IBU)KEHUE 4YaCTHI] BEILECTBa,
TEIIOBOE paBHOBECHE, OPOYHOBCKOE ABMXEHUE, (D Py3usi, uCriapeHue, KUIeHue u
KOHJIEHCAlMsl, TUIABJIICHHE W KPUCTAILIM3ALMs, HAIPaBICHHOCTb TEIUIONEpPEAayH,
ANEKTPU3aUMUA  Tel,  HKBUIOTCHLHAIBHOCTH  MOBEPXHOCTH  3apsKEHHOIO
MPOBOAHUKA, JJECKTPOMArHUTHOW WHIAYKIIMH, CAMOWHAYKIWU, 3aBUCUMOCTU
CONPOTHUBJICHUS MOIYITPOBOIHUKOB "p-" M "n-TUNOB" OT TeMIIepaTyphl, pe30HAHCA,
uHTEep(epeHIH BOJH, TUGPAKIIUHN, JUCTIEPCUH, TTOJTHOTO BHYTPEHHETO OTPaXEHHUS,
dboTodrddexT, Ppuznueckrne MPUHIMIBI CIIEKTPAIBHOTO aHalu3a U padoThl J1a3epa,
"anb(da-" u "Oeta-" pacmanasl saep, raMMa-u3IIydeHue sep;

5) chopMUpPOBaHHOCTh YMEHUM NPUMEHSTh 3aKOHBI KIJIACCUYECKONM MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJIMHAMUKH, HIICKTPOJNHAMUKN, KBAHTOBON (DU3UKU
JUIsl aHanu3a U OOBACHEHHMs SIBIICHUW MHUKPOMHUpPA, MAKpoOMHUpa U Meramupa,
pazinyuath yciaoBUs (TpaHUIbI, 00JacTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
MMOHUMAaTh BCEOOIIMI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpPaHEHHUS
MEXaHUYECKON HHEPruM, 3aKOH COXPAHEHHS HUMIIYJIbCa, 3aKOH BCEMHUPHOIO
TATOTEHUS, MEPBBIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO
3apsjia, 3aKOH COXPAHEHUs YHEPTUU) U OTPAHMYEHHOCTh MCIOJIB30BAHMS YaCTHBIX
3aKOHOB; aHAJIM3UPOBaTh (PU3MUECKHE TMPOILECCHI, MCHIONb3Ys] OCHOBHBIE
IIOJIO)KEHUS, 3aKOHBl M 3aKOHOMEPHOCTH: OTHOCHTEIBHOCTbH MEXaHWYECKOIO
JBYKEHUS, POPMYIIbI KHHEMATUKU PaBHOYCKOPEHHOTO ABUKEHUS, TPEe0oOpa30BaHUS
lanunes nns CKOpOCTM M MEpeMENIeHus, Tpu 3akoHa HbIOTOHA, NpUHLHUI
OTHOCUTEIBHOCTH ['anmuiiesi, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPaHEHUS
MMITyJIbCa M MEXaHWYECKOM OJHEpPruu, CBsA3b pabOThl CHIBI C H3MEHEHHEM
MEXaHUYECKON SHEpPruu, YCJIOBHUS PABHOBECHS TBEPAOIrO Teja; CBA3b JABJICHUS
WJICUTBHOTO Ta3a CO CPEIHEN KWHETUYECKOW >HEpPruer TEIUIOBOTO IBMKECHUS U
KOHLIGHTpalMe €ero MOJIEKYyJ, CBsS3b TEMIeEpaTypbl BEIIECTBA CO CpEeAHel
KMHETUYECKOW HHEpPrue ero 4YacTHll, CBsI3b JaBICHUS MJEAJbHOTO Tas3a cC
KOHIIEHTpAallUEd MOJIEKYJI U €ro TEMIIEpaTypou, ypaBHeHHEe MeHaeneesa-
Knanelipona, mnepBblii 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAHCHHUS SHEPIUM B
TEIJIOBBIX MPOLECCaX; 3aKOH COXPAHEHUs AJIEKTPUUECKOTO 3apsaa, 3akoH KymnoHa,
NOTEHUUATBHOCTh ~ JJIEKTPOCTATUYECKOTO  TOJISl, MNPUHUMUII  CYNEpPrHO3ULUU
ANeKTpUUYecKuX mosei, 3akoHa Kynona; 3akoHsl OMa JJis ydacTKa Lenu U i
3aMKHYTOM JIEKTPUYECKOU LIeTH, 3aK0H J[koyms-JIeHna, 3aKk0H 3JIEKTpPOMAarHuTHOM
WHJYKIIUK, OpaBuio JIeHia, moctryiaaTel COENUAIbHOM TEOPUH OTHOCHUTEIBHOCTH
OliHIITelHa, ypaBHeHHEe OJiWHIITeHHa s (oTodPdekra, mMmepBblii U BTOPOU
nocTyyatel bopa, npuHIMN HeomnpeneaeHHocTu ['eiizeHOepra, 3aKOH COXpaHEHUs
3apsjia, MacCOBOTO YKCIIa U SHEPTUH B SIIEPHBIX PEAKLIUSIX, 3aKOH PaIUOaAKTUBHOTO
pacnaza;

6) c(hopMHUPOBAHHOCTH YMEHUU MPUMEHSTh OCHOBOIIOJIAraroue
ACTPOHOMUYECKUE TOHSATHUS, TEOPUHM W 3aKOHBI JUIsl aHAIW3a M OOBSCHEHUS
(Gu3MUEeCKUX MPOLECCOB MPOMCXOMASIIMX Ha 3BE3/1aX, B 3BE3/JHBIX CUCTEMAaxX, B
MEXTaJlaKTHUYEeCKOM cpesie; JBH)KEHHMS HEOECHBIX Tel, OHBOJIOLUMU 3BE3] H
Bcenennoir;



7) chopMupOBaHHOCTh YMEHUN HCCIEAOBATh U AHAIM3UPOBATH Pa3HOOOpa3HbIE
¢u3nueckne SBICHUS M CBOMCTBA OOBEKTOB, IPOBOJIUTH CAMOCTOSITEIIbHbBIE
HCCIICIOBAHMS B PEaJbHBIX U J1a0OPATOPHBIX YCIOBUSX, YUTATh U aHAIU3UPOBATH
XapaKTEPUCTHKU TPHUOOPOB U YCTPOUCTB, OOBSICHITH MPUHIIAIIB UX PAOOTHI;

8) chopMUPOBAaHHOCTh TIPEACTABICHHA O METOAAX TOJYyUYCHHUS HAyYHBIX
ACTPOHOMUYECKUX 3HAHUH; BIIaJICHUE YMEHUSIMHU CAaMOCTOSTEIBHO (hOPMYITHPOBATH
1eidb UCClenoBaHus (MPOEKTa), BBIABUTaTh THUIOTE3bl HA OCHOBE 3HAHUS
OCHOBOITOJIAralmux (U3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATH HX
AKCIIEPUMEHTAILHBIMU  CPEJCTBAMHU; IUIAHUPOBATh W MPOBOAUTH (PU3NUYECKUE
AKCIIEPUMEHTHI, ONMUCHIBATh M AaHAJW3UPOBATH IMOJIYYEHHYIO IPHU BBIOJIHEHUU
OKCIIEpUMEHTa  WH(OpMAIio, ONpeAeNsiTh  JOCTOBEPHOCTh  IOJYYCHHOTO
pe3yJibTara;

9) chopMHUpPOBAaHHOCTH YMEHHS pelllaTh PacUYETHBIE 3aJa4d C SBHO 3aJaHHON U
HESIBHO 3aJlaHHOM (DU3MYECKOM MOJIENIbI0: Ha OCHOBAaHUU aHaliu3a YCJIOBUSA
BBIOMpaTh (PU3MUECKHUE MOJIENIU, OTBEUAIONIUME TPEOOBAHUSIM 3aJauM, MPUMEHSThH
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTU U TMOCTYJaThl (PU3MUECKUX TEOpUU MpH
UCIIOJIb30BaHUY MAaTEMATHYECKUX METO/IOB PEUICHUS 3a/1a4, IPOBOIUTH PACUEThI HA
OCHOBaHWH MUMEIOIINXCS JAHHBIX, aHAJU3UPOBATh PE3YJIbTATHl U KOPPEKTUPOBATH
METOJbl PEILICHHUS] C YYETOM IMOJIYYEHHBIX PE3YJIbTATOB; PEIIATh KAaYECTBEHHbBIC
3a/iauu, TpeOyIoIIre MPUMEHEHUS 3HAaHUHM U3 Pa3HBIX pa3/ieNIoB IMIKOJBLHOTO Kypca
(bu3KKY, a TaK)Ke UHTETpallMy 3HAHUN U3 APYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO
[MKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMIOYKY PACCYKIAEHUN C ONMOPOUN HA M3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SIBICHUS;

10) cdhopMUpPOBaHHOCTH YMEHHMH aHAJIM3UPOBATh W OIEHUBATh TMOCIEICTBUS
OBITOBOM M  NPOW3BOJCTBEHHOW JI€ATEIBHOCTH YEJIOBEKa, CBSI3aHHOM C
bu3uYeCKUMU  TMpOIecCaMH, C  TO3HMIIMH  DKOJIOTMYEeCKOM  0e30MacHOCTH;
NPEACTaBICHUN O palMOHAJIBLHOM IMPUPOAOIOIL30BAaHUN, a TaKXKe pPa3yMHOM
VICIIOJIb30BAHUU JIOCTHIKEHUM HAYKM M TEXHOJOTWM I NAJIbHEUILETO pPa3BUTHUA
YeJIOBEYECKOro O0IIEeCTBa;

11) oBnageHue pa3aMYHBIMU criocobamu paboTel ¢ MHOpMalmen (Gpu3nIecKoro
coJiepKaHUsl C HCIOJIB30BAHHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHIA,
pa3BUTHE YMEHUN KPUTHUYECKOIO aHAIN3a M OLEHKH JOCTOBEPHOCTH MOJy4aeMOil
uH(pOpMaLINK;

12) oBiageHue  OpraHM3allMOHHBIMA W TIO3HABATEIbHBIMM  YMEHUSIMHU
CaMOCTOSITEJILHOTO MPHOOPETEHUs] HOBBIX 3HAHWW B TIPOILIECCE BBHITTOJHEHUS
IPOEKTHBIX U Y4EOHO-UCCNEA0BATENIbCKUX PabOT, YMEHUSMU pabOTaTh B TPYMIE C
BBITIOJITHEHUEM Pa3lIMYHBIX COIMAJIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIBI,
pallMOHAJIBHO  PacOpeieisiTh JAESITEIbHOCTh B  HECTAHJIAPTHBIX CHUTYalMSsX,
aJIeKBaTHO OIICHUBATh BKJIAJ KaXJOTr0 W3 YYACTHUKOB TPYIIbl B PEUICHUE
paccMaTpuBaeMoi MpoOJIeMBbI;

13) chopMuUpOBAaHHOCTP MOTHBAIIMM K  Oyaymed  mpodecCHOHATbHOU
NESATETLHOCTH 110 CHEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO TTPODUIIAL.



1.4. PexoMeHayemMoOe KOJUYECTBO YAaCOB Ha OCBOEHHE MPOTrPaMMbIl
AUCUMIJIUHBI:

VYyebnas Harpyska oOydaromuxcs - oobeM OII 170 yacoB, B TOM yucie:
caMocTosiTeNbHas paboTta odyuaromierocs 10 gaca;
¢ npenogasareneM 160 yaca, B TOM yuciie:

JICKIIUM 78 4acoB,

MIPAKTUYECKUE 3aHATUS 82 4acoB.



2.

CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUTLJIAHBI

2.1. O0bem yueOHOM AUCHUIIMHBI M BUABI Y4eOHOH padoThI

Bua yueOHoM padoThI

Oo0BeM yacos

1 cemecTp 2 cemecTp 3 cemecTp
O6bem OII, B TOM uncJe: 32 54 84
CcaMoCTOsITe/IbHAsA padoTa 00y4arouerocs 2 4 4
KOHCYJIbTAIIMU - -
¢ mpemnojaBartejemM 30 50 80
B TOM YHCJIE:
JIEKLUH, YPOKHU 14 24 40
MPAKTUYECKUE 3aHITHUS 16 26 40
dopmMa IPOMEKYTOUHOM aTTeCTAIUH 1 3ager ¢ 1 3auer ¢ 1 3ager ¢
OLIEHKOM OLIEHKOM OIICHKOU




2.2. TemaTuyecKHUii NJIaH U coJiepKaHne y4eOHOI TucHUunInHbl Pu3nka

HaumeHnoBaHnue pa3aenoB
U TeM

Conep:xkanue y4eOHOro MaTepuaJia, 1ad0paTopHble U MPaKTHYECKHe PA00ThI,
caMoCTosITe]IbHAsA padoTa 00y4aloumxcs, KypcoBasi padoT (IpoeKT)
(ecym IpemyCMOTPEHBI)

O0BbeM 4acoB

Yposenn
O0CBOEHMS

1

2

4

Tema 1. Beenenue

Coneprkanue yueOHOro MaTepuana

1

Ouzuka — (QyHaaMmeHTaigbHas Hayka o mnpupoje. Pusuka U TexHHKa. Poib
JKCIEPUMEHTAa M TEOPUHU B IMpolecce Mo3HaHus npuponsl. llorpemuocru
U3MEpeHUil (U3NYECKUX BEJIWYUH. 3BE3JHOE HEOO M €ro BUAMMOE BpallleHHUE.
VYrnoBele u3mepenus Ha HeOe. OmpeneneHue paccTOSHUA 1O HEOECHBIX Tel Ha
OCHOBE M3MepeHusi napajiakcoB. OCHOBHBIE €IMHMIIBI BPEMEHU U HX CBA3b C
newxkeHueMm 3emiu. llonstue o ¢usmyeckoit xkapTuHe mupa. MexayHapoaHas
cucreMa equnun CHU.

Pasznea 1.
MexaHuKa ¢ JJIeMEHTAMH
TEOPHUH OTHOCHTEJILHOCTH

129, B T.4.
JICKIUi 6 4,
IPAKT. 6 4.

Tema 1.1
OCHOBHBIE TOHITUI KHHEMATUKH

Coneprkanne yaeOHOTO MaTepuana

1

Mexannueckoe  aBmwkenue. Cuctema  orcyeta. MarepualbHas — TOYKa.
XapakTepUCTUKH  MEXaHWYECKOTO  JBIDKCHHUSA:  TEepeMelIeHHe, CKOpOCTb,
YCKOpEHUE, IyTh, TPACKTOPHS, CPEIHSS CKOPOCTh. PaBHOMEpHOE W
PaBHOYCKOPEHHOE TPSIMOJMHEWHOE [BIKEHHE M HX TpadUyuecKkoe OIMucaHHe.
CB00OOIHOE MaJICHHE.

JIBMKEHHE TI0 OKPYKHOCTH C ITOCTOSTHHOM 110 MOYJTFO CKOPOCTBIO.

2

Pemienne 3agad no teme «KuneMarukay.

[\

Tema 1.2 Jlunamuka

Conepxanue yq4eOHOro MaTepuasa

1

OcHoBHas 3anaya qfuHamuku. Cuna. Macca. 3akons! HproToHa.
3akoH Becemupnoro tarorenus. Cuiia TsxecTu. Bec 1 HEBECOMOCTS.

2

Pemenue 3anau o teme «J{uHamuka.

Tema 1.3
3aKOHBI COXpaHEHUSI B

Copepxanrie yueOHOT0 MaTepuaa

1

Nmnynbce Tena. 3akoH COXpaHEHUsI UMITYJIbCa. PeakTUBHOE IBUKEHUE.




MEXaHUKe Pabora u momHOCTh. MexaHuueckas SHEprusi U €€ BUAbl. 3aKOH COXpaHEHUS
sHepruu. [IpumeHeHne 3aK0OHOB COXPAHEHU.
2 | Pemenue 3a7a4 1o TeMe «3aKOHbI COXPAHEHHS B MEXaHUKEY.
Pasznea 2. 204, BT.4.
Mousexkyasipaasi pu3uka u 1.8y
TePMOAUHAMHKA op. 104
c.p.24
Tema 2.1 Coneprkanue yueOHOro MaTepuana 6
Ocnoser MKT 1 | OcuoBusie nonoxxenust MKT u ux onbeitHOe 060cHOBaHUE. CHila U SHEPTHS
MEXMOJIEKYJIIPHOTO B3auMO1ecTBUS. bpoyHoBckoe nmkenue. Juddysus.
CtpoeHue ra3000pa3HbIX, )KUJKUX U TBEPABIX Tel. CKOPOCTH JBUKEHUSI MOJIEKYII.
Pa3mepsl u Macca Mosiekyi 1 aToMoB. KonuecTBO BelecTBa.
Monmns. [locrosinHass ABorajpo.
2 | Uneanbubiii Ta3. JlaBnenue raza. OcnoBHoe ypaBHenne MKT wupeanbHoro rasa.
TemnepaTypa Kak Mepa CpeIHe KHUHETHYECKOM SHEPTHH XaOTHUYECKOT0 IBUXKEHUS
MOJIEKYII.
VpaBuenne Knameiipona — MenneneeBa. M3ompouecchl, ux Trpaduku.
TepMoanHaMuyeckas 1mkana Temneparyp. AOCONIOTHBIN HYIIb.
3 | Pemenne 3amau mo teme «lIIpoiieccsl B razax».
Tema 2.2 Copneprkanue yueOHOro MaTepHuaia 6
OCHOBBI TEPMOIMHAMHUKH 1 | BHyTpeHHss dHEprus uaeanbHOro rasa. MismeHenue BHyTpeHHEN SHEPruu ra3a B
mpoliecce TerI000MeHa U coBepIeHus padoTel. PaboTa u Temiora kak GopMbl
nepeaayn sHepruu. TernaoeMKocTs. YpaBHEHHE TerIoBoro 6anaxca. Ilepsoe
HAYaJio TEPMOJMHAMUKY U €0 MPUMEHEHHE K Pa3IMUHbIM H30IPOLIECCaM.
Anmnabarnblii mpouecc. Pabora raza mpu m300apHOM H3MEHEHHs €ro o0bema.
HeobpatumocTs TemioBeIX mporieccoB. [IpuHIUN ASHCTBUSA TETIOBOW MAITMHBI.
KIIJI TermoBoro nBurarens. Posib TeMIoBbIX JBUTATENEH B HAPOAHOM XO35HUCTBE U
oxpaHa npupobl. Bropoe Hauano TepMoIMHaMUKH.
2 | Pemenue 3agau no teme «TepMoauHaMuKa»
3 | IIpakTueckoe 3anarue no reme «OnpeaeneHre yaeabHOW TeIIOEMKOCTH
BELIECTBA»
Tema 2.3 Copepxanre yueOHOTo MaTepuaa 8
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ArperaTHoe COCTOSIHUE
BeIIecTBa U (pa3oBbIC
HIepPeXO/Ibl

Hcnapenne m konaeHcauus. HacbllieHHbI map u ero cBoiicTBa. AOCOJIOTHas U
OTHOCHUTENIbHAsA BJAXHOCTh Bo3ayxa. Touka pocel. Kumnenue. 3aBUCHMOCTb
TEMIEpaTypbl  KUMEHUS OT  JaBlIeHUs. XapaKTEPUCTHKA KUIKOTO COCTOSHUS
BelecTBa. [I0BEpXHOCTHBIN CIION KUAKOCTH. SIBIE€HUS Ha I'PAHMIE KUJIKOCTU C
TBepAbIM TesioM. CMmaunBanue. KanumispHocts. Kanuuispasie siBiieHUs B OBITY U
TexHuKe. Kpucrammmyeckoe COCTOsSIHUE BEIECTBA. YIIPYTHe CBOMCTBA TBEPJIbIX
ten. 3akoH I'yka. MexaHudeckue cBOWCTBa TBEpAbIX Tell. TemnoBoe
pacimMpeHue TBEpAbIX Tell U xkuakocTell. [InaBnenne u kpucramimzanus.

Pemenne 3aga4d mo teme «TennooOMeny.

MMPAKTUYCCKOC 3aHATHC HAa OIIPCACIICHUC KOS(i)(bHHHeHTa JIMHEMHOTO pacliupeHusA
TBCPALIX TCII

CamocrosiTenpHas padora
[TocTpoenue rpadukoB Mpyu paBHOMEPHOM MPSIMOJIMHEHHOM M PaBHOYCKOPEHHOM
nBrKeHnsiX. Onucanue xapakTepa ABHKECHUS 10 rpaduKy.

Paznea 3.
OcHOBBI
I1EKTPOAMHAMUKYI

5249, BT.4.
1244
np.26 4
c.p.4u

Tema 3.1
DJIEKTpOCTaTUKa

Cognepkanre yaeOHOro MaTeprasa

1

DJIEKTpUYECKUIT ~ 3apsl. 3akOH COXpaHEHWs 3apsja. 3aKOH  COXPaHEHUSs
NIEKTpUUECKOro  3apsna. 3akoH Kymona. Onekrpuueckoe T1oine M €ro
HAIPsDKEHHOCTH. [IpuHIMI cynepno3sunuu noieu

[TpakTudeckast paboTa Mo TeMe «ITPUHIIUI CYTIEPIIO3UITAHN TIOJICH»

PaGora cuit anekTpudeckoro modis Mo nepeMenieHuro 3apsaaa. [lotennuan u
Pa3HOCTh MOTEHITUATOB. CBSA3b MEXKIY HAMIPSKEHHOCTHIO U PA3HOCTHIO
MOTEHIIUATIOB. DKBHIIOTEHIHAIbHBIE IOBEPXHOCTH.

[TpoBOAHMKY U AMPIEKTPUKH B NIEKTpUUECKOM mode. [omspuzars
JIURJICKTPUKOB. JlunnekTpuueckas IpOHUIIAEMOCTb CPEIbI.

Pemienne 3ala4 Ha OMPCACIICHUC SJICKTPUUCCKOT O ITOTCHIIMAJIAa

14

11




5 | OnekrtpoeMKocTh. KOHIIEHCATOPBI M MX COCIUHEHUA. DHEPTUs 3apsyKEHHOTO 2
KOHJICHCATOPA.
6 | CamocrosiTenbHas padora
CocTaBuTh Ta0IHIy OCHOBHBIX (POPMYII IO pa3aeny « DNEKTPOCTATUUYECKOE MOJIE»
CocrtaBuTh Tabnuiy « Buasl coeanHeHni KOHASHCATOPOBY
7 | Pemenue 3amau no teme « Duekrpudeckoe noise. Konaencatops».
Tema 3.2 Copepxanue yueOHOro MaTepuasa 12
3aKOHbI IOCTOSIHHOI'O TOKA 1 | IlocTOAHHBIN NEKTPUIECKUN TOK, €r0 XapaKTEPUCTHKHU. Y CIIOBHSI, HEOOXOMMBbIe 2
JUIs1 BOBHUKHOBEHUS JIEKTPUUECKOro Toka. Cuia Toka u IoTHocTh Toka. J/C
ncTtouHnka. 3akoH Oma /Jis ydacTKa ¥ MOJTHOM 1eTH.
2 | OAC ucrounuka. 3akoH Oma ajisi ydacTKa U MOJHOM 1IeTH. 2
2 | Pemrenne 3aga4d no teMe «3akoHbI OMay. 2
3 | ConpoTuBieHHE KaK AIEKTPUUYECKas XapaKTEPUCTHKA PE3UCTOPA. 3aBUCUMOCTD 2
COIPOTHUBIIEHUS PE3UCTOPA OT TeMIeparypsbl. IIoHsATHE O CBEPXIIPOBOJUMOCTH.
4 | IlocnenoBaTenbHOE U NapAIIIEIBHOE COEINHEHHE TPOBOIHUKOB. CoelnHeHne 2
MCTOYHHKOB JIEKTPUYECKON SHEPTUH B OaTapero.
S | Pemenue 3amau no teme «CoeMHEHUS TPOBOIHUKOB. 2
6 | [IpakTuueckoe 3aHATHE HA pacyeT COMPOTUBIICHUS.
7 | Pabota 1 MOIIHOCTH MOCTOSIHHOTO TOKa. 3akoH J[xoyns-Jlenna. Termmosoe 2
JNEWCTBHE TOKaA.
8 | [IpakTrueckoe 3aHsATHE HA ONPECICHNE MOIIIHOCTH JaMIIbl OT HAIPSKEHUS
9 | Pemenne KOMOMHUPOBAHHBIX 3a7a4.
10 | Pemrenne 3amgau no reMe «PadoTta ¥ MOIITHOCTE TOKA. 2
Tema 3.3 Cogepxanne yueOHOTo MaTepuaa 12
DIIEKTPUYECKUH TOK B 1 | Dnextpuyecknil TOK B 3iekTposnTax. CoOCTBEHHAs TPOBOAUMOCTD 2

Pa3INYHBIX Cpeaax

HOJYNPOBOAHHUKOB. [10mynpoBOAHNKOBBIE IPHOOPEI.

DJIEKTPUYECKUN TOK B Tra3ax U BaKyyMe.
DNIeKTpUYECKU I TOK B noynpoBoaHuKax. CoOCTBeHHas! TPOBOIMMOCTh
NOJYNPOBOJHHUKOB. [10TynpOBOAHUKOBBIE IPUOOPHI.
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p-n IIEpexo/]1 B OJIYIPOBOJHUKOBBIX IpUOOpax.

4 | IlpakTuyeckoe MPUMEHEHHE AIEKTPOJIN3A U JUOJOB B TEXHUKE.
5 | Pemenue 3ana4 1o reMe «JIEKTPUUYECKUI TOK B PA3IIUUHBIX CPENAX).
6 | [IpakTuueckoe 3aHATHE Ha ONPENEICHHUE MIEKTPOXUMUYECKOTO SKBUBAJIEHTA MEAU
Tema 3.4 Conepxxanne yueOHOTO MaTepuasa 8
MaruuTtHoe nosne 1 | OtkpbiTHE MarHUTHOTO 10JIsL. [locTOsTHHBIE MArHUTBI U MATHUTHOE T10J1€ 3EMIIU. 1
MarnuTtHasg nHIyKIus. B3auMoneiicTBre TOKOB.
2 | Pemenue 3aa4 no reme «MarHuTHOE NOJIEY. 2
3 | HetictBusgs  maruutHoro mois. Cunma  Amnepa.  [lpunnun  neiictBus 2
anexrpoasurarens. Cuia Jlopenua. OnpeneneHue yaeapHoro 3apsna. MarHuTHeli
notok. Pabora mo mnepeMeneHur0 MPOBOJHUKA C TOKOM B MarHUTHOM IIOJIE.
MarauTHbl€ CBOKWCTBA BEIIECTBA.
4 | Pemenue 3a1a4 1o treMe «JIeiicTBUE MAarHUTHOTO MOJISA, €TO XapaKTEPUCTUKI». 2
Tema 3.5 Coneprkanne yaeOHOTO MaTepuana 10
DNeKTpOMarHUTHAs! MHTyKIIHSI 1 | OnexrtpomarautHas uHAyKusA. OnbiTel Papaznes. 3akoH MU 2
2 | Pemenue 3aga4 no teme «3axkoHsl DMy 3
3 | [lonsTue 06 snmekTpoMarHuTHOM Teopuu MakcBenia. BuxpeBoe snexTpuyeckoe 2
nosie. Camounykiusi. 9IC camonnaykuuu. MHIyKTUBHOCTB.
4 | Pemenue 3amau no reme «CaMOMHAYKIIMSL.) 2
5 | CamocrosTenbHas pabota 2
CocTaBUTh  CpPaBHUTEIbHYIO TabIUILy 0 CBOWCTBaX MarHUTHOTO,
BUXPEBOTO IEKTPUUYECKOTO U OCTOSIHHOI'O 3JIEKTPUUYECKOTO MOJIEH
Pa3znen 4. 344, BT.4.
Koneb0anus u BoTHBI 1. 184
mp. 20 4
cp.2
Tema 4.1 Copepxanue yueOHOro MaTepuaa 8 1
Mexanndeckue koae6aHus U 1 | YpaBHEHHE TapMOHMYECKOro KojcOaHWsA. BbIHYXJEGHHBIE MEXaHHUYECKHE 2
BOJIHBI Kosie0aHus. XapaKTepUCTUKHU BOJHBL.
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[IpeBpaienre sHepruu npu kKojedareabHOM JBWKeHUU. VHTepdepeHius BOIH.
[lonatue o mudpakuuu BOJH. 3BYKOBBIC BOJHBI. YJIBTPa3BYK U €r0 MPHUMEHEHHE.

3

Pemenne 3aja4d 110 TCMEC «MexaHnueckue KojieOaHMs U BOJHBL »

4

[IpakTuueckoe 3aHATHE: «ONPEEICHUE YCKOPEHUS CBOOOIHOIO NaIeHUs IIPU
OMOUIM MaTEMaTU4YECKOT0 MAasgTHUKAY.

Tema 4.2
DNEeKTpOMarHUTHBIC KOJIEOaHUs

Coneprkanue yueOHOro MaTepuana

1

CB00OOIHBIE DJIEKTPOMArHUTHBIC KosteOanus. [IpeBpalieHus SHEPrHK B
KoJsiebaTespHOM KoHTYype. Popmysa TomcoHna. BbIHYKICHHBIE JICKTPHISCKUE
KoJicOaHusl.

[TpakTiueckas pabota ¢ Tabiuiiel AIeKTPOMEXaHNYECKUX aHAJIOTUH.

Pemenue 3aga4 mo Teme ((CBO6OI[HLIC QJICKTPOMAarduTHLIC KOJIEOaHMS»

[IpakTuyeckast pabora ¢ rpadukaMu 3aBUCIMOCTH KOOPAWHATHI OT BPEMEHH

HpaKTI/I‘-ICCKOG 3aHATUC U3YUCHUC SABJICHUA BHCKTpOMaFHHTHOﬁ UHAYKIUU.

HepeMeHHHﬁ TOK U €T'0 IOJIYUCHUC. FeHepaTop IEPEMCHHOI'O TOKaA.

Pemenue 3amau Ha TEMY «ICMHU C THAYKTUBHBIM U EMKOCTHBIM COIIPOTUBJICHUAMMNY

RN ||| W|N

IIpeoOpa3oBanue nepeMeHHOro Toka. Tpanchopmarop. TOKM BBICOKOIM 4acTOTHI.
[Tpou3BoCcTBO, Iepeaaya u NOTPEOICHUE IICKTPOIHEPTHH.

Pemenue 3anau no teme «Ilepemennslit Tok. Tpanchopmaropy.

10

[TpakTuyeckas pabora: «yCTpOHCTBO U MPUHIIMII AEHCTBUS SJIEKTPOIBUTATEIIS»

11

DNEKTPOMAarHuTHOE MOJIE U €r0 PACIPOCTPAHEHUE B BUJIE DJIEKTPOMArHUTHBIX
BOJIH. CKOPOCTB 3JIEKTPOMarHUTHBIX BOJIH. OTKPBITHIN KOJIe0aTeabHbIH KOHTYD
KAaK MCTOYHHUK DJIEKTPOMArHUTHBIX BOJIH.

12

CamocrositensHas paboTta
Pedepatst Ha Tembr: M306petenue paauo A. C. IlonoBeiM. PU3nYeCKHE OCHOBBI
paanoCBA3H. HpI/IHHI/IHBI paanoJIoOKauluu U TCIICBUACHUS.

13

Pemienne 3ama4d no teme «3J'ICI(Tp0MaFHI/ITHOC IIOJIC».

26

Pa3gen 5. Onruka

104, BT.4.

1.6 4
np.10u
c.p.2u

Tema 5.1
['eomeTpuyeckas u BoJTHOBast

Copneprxanue yueOHOTO MaTepraia

1

3aKOoHEBI OTpaXXCHUSA U ITPCIIOMJICHUA CBCTA. ITonHoE OTpaXCHUC CBCTA.

18
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OIITHKAa

DneKkTpoMarHuTHas npupoja ceera. CKopocTh paclpoCcTpaHEHUsI CBETa.
3aBUCUMOCTbH MEXIY JUIMHOM BOJIHBI M YACTOTOM 3JIEKTPOMArHUTHBIX KOJICOAHHIA.
[Tpuniun I'olirenca.

Pemenne 3aJa4 110 TCMEC <<F€OM€TqueCKaSI OIITUKa»

HpaKTI/I‘ICCKaH pa60Ta Ha IMOCTPOCHUC B JIMH3aX U 3€PKaIax

HpaKTI/I‘IeCKaH pa60Ta: «CU3MCPEHUA ITOKA3aTECIIA IIPCIOMIICHUS BEUICCTBA)

N[N =W

[IpakTryeckas pabora: «ompeaesIeHrne ATMHBI CBETOBOM BOJIHBI C TOMOIIBIO
JU(PPAKLMOHHOM PELIETKU

KorepeHTHOCTh ¥ MOHOXPOMATHYHOCTh. IHTEphepeHIHs U AU PAKIIHS CBETA.
Judpaxknuonnas pewerka. [lonspusanus csera. Jlucnepcus csera.

Pemenne 3aJa4 110 TEMEC «BOJIHOBAs OIITUKA»

CamocrosTenbHas pa60Ta HU3YYUTH TCMY: Bubl CIICKTPOB. CHeKTpaJ'IBHBIfI aHaJIn3.
SJIGKTpOMaF HUTHBIC U3JTYUCHUS B PA3JIMYHBIX JUAIlla30HaX IJIMH BOJIH.

N W

Pa3nen 6.
CrtpoeHue aToma u
KBaHTOBas pu3nKa

18 1, B T.4.

1.22 4
mnp. 10 9

Tema 6.1
KBanroBas onrtuka

Coneprkanne yaeOHOTO MaTepuana

1

KBantoBas TAIOTE3a ITnanka. dorousl. BHemawui
dorornekrpudeckuit 3pdext. Onbitel CtoneroBa A.I'. Tlonsarue o
KOPIYCKYJIIPHO — BOJITHOBOW TEOPHUH CBETA.

VYpaBuenue DiiHmreitHa i poroaddexra. [lpumenenue otordpdexra. Tumbl
($OTORIIEMEHTOB.

3

Pemenue 3anau o teme «3akoHsl poTodddexrar

4

[TpakTnyeckas pabora: «HaOMIOJEHNS CIUIOIIHOIO U IMHEHYATOro CIEKTPOB
Pa3IMYHbBIX BEIHIECTBY

Tema 6.2
®du3uKa aToMa ¥ aTOMHOTO sipa

Cogepxanrie yueOHOTo MaTepuaa

1

Mogpens atoma Pesepdopaa u Tomcon. Onsit Pesepdopna.

2

HOCTy.TIaTBI Bopa. I/I3J'Iy‘-ICHI/IC 1 OTJIOIICHUEC SHCPI'MKU ATOMOM.

3

EcrecTBeHHast pain0aKTUBHOCTD, €€ BU/IbI. 3aKOH PaJIMOAKTHBHOTO pacmaja.

CriocoOb1 HaOMIOIEHUS U PETHCTPALIMN 3apSHKEHHBIX YacTHIL. CriocoObl HAOIOICHUS
Y PETUCTPALMH 3aPSKEHHBIX YaCTHIL.

24
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5 | Pemenue 3amau mo TeMe Ha 3aKOH PaJIMOAKTUBHOTO paclaja U dHEpreTHUeCKUuin
BBIXOJ SIAEPHOMN peaKLMKU
6 | CoctaB aromubix suep. MckyccTBeHHasi paanoakTUBHOCTh. EcTecTBeHHAs 3
PagOAKTUBHOCTD.
7 | SAnepusie cuibl. JledekT Macchl. DHEPruUs CBSI3U ATOMHBIX SAEp. SIAepHbIC peaKiyu.
8 | denenue Tsoxenslx anep. Llennas sinepHas peakuys. YpasiseMas LeNHas peakius. 3
S nepHbIil peakTop.
9 | IlonyueHue pagMOAKTUBHBIX U30TOIIOB U UX PUMEHEHHE.
buonornueckoe neicTBUE paguOAKTUBHBIX U3ITYy4CHHMN.
10 | TepmosinepHsiit cunTes. [Ipobiaema TepMosAepHON SHEPTETUKH. 2
11 | Pemenue 3agau o reme «Pu3nka aToMa 1 aTOMHOTO SIAPa» 2
12 | [IpakTrueckas padota: «M3yueHune TpeKoB 3apsyKEHHBIX YaCTHID)
Pazgen 7. 4
OcHOBHBIE CBeICHUS 110
ACTPOHOMMHM.
Tema 7.1 Ctpoenue u 1 | Oueprus CoxHia u 3Be3/1. DBooNuUs 3Be31. [IpoucxoxkaeHne u cTpoeHne 4 2
SBOJIIOLIHS CoJlHEeUHOM CHCTEMBI.
Bcenennoit 2 | Bcenennast. [IpoucxoxaeHue u pa3Butue HeOecHbIX Tel. [IOHATHE 0 KOCMOJIOTHH.
Bcero: 1604, B T.4.
1.88 u
np.46 4
1.3.284
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3. YCJOBHUS PEAJIU3AIINN PABOYEI IIPOTPAMMBI YYEBHOI
JTUCHUATIIMHBI

3.1. TpeGoBaHusI K MUHUMAJIbHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecredeHuIo
Peanuzaniust nmporpamMmbl TpeOyeT HATMUKS y4eOHOTO KaOuHeTa U 1abopatopuu GU3HKH.

O6opynoBanue yueOHOTO KabuHeTa 1 pabouux MecT KabuHeTa:
napThl YYCHUUECKHE,
pabouuii CTOJ U CTYJ MpernoaaBaTes,
JEMOHCTPALIUOHHBIN CTO,
ayJIMTOpHAs 10CKa,
mKadbl 119 XpaHeHUs 000pYJOBaHMSL.

TexHuueckue cpeacTBa 00yUeHHUS:
KOMIIBIOTEP, OBEPXEI-TIPOCKTOP, IKPAH.

O6opynoBaHue 1a00paToOpur U paboYNX MeCT Ja00paTOpHUu:
CTOJIbI YYEHUUECKHUE,
JEMOHCTPAlMOHHBIN CTOI,
CTYJI IPEeNo1aBaTes,
mKadbl 17151 XpaHeHUs: 000py10BaHMS,
ayJIUTOpHas JI0CKa.

[lepeuenb 1abOpaTOPHOTO OOOPYAOBAHUS:

1.006opynoBanue oOOIIEro Ha3HAYCHHS: HCTOYHUK IIOCTOSHHOTO M TIEPEMEHHOTO TOKa,
KOMITJIEKT TIPOBOJIOB COCAMHHUTEIIBHBIX, aMIIEPMETPBI, BOJIBTMETPHI, BEChl C Pa3HOBECAMH,
IITAaTUBBI, TUHAMOMETP, OapOMETp-aHEPOU/I, CTEKIISTHHBIC IIMJINHPHI, CTEKIISTHHBIE TPYOKH.
2.000pynoBanue g (PpOHTAIBHBIX JIAOOPATOPHBIX PAaOOT, BKIIOYAs JEMOHCTPAIMOHHOE
obopynoBaHue: HaOOpHI ISl BBIMOJHEHUS JA0OPATOPHBIX padOT MO BJIEKTPUYECTBY,
ANICKTPOJIMHAMHKE, ONTHKE, KOMIUICKT JIAa0OpATOPHBINH 10 SJEKTPOJAMHAMHUKE, MallliHA
anekTpodopHas, KOMIUIEKT JIAOOPATOPHBIA MO MOJCKYJSIPHON (HU3UKE W TEPMOIAMHAMUKE,
TpaHC(HOPMATOPHI, TUTPOMET] MICUXPOMETPUICCKUH, 3BOHOK AIEKTPUICCKUI
JEMOHCTPAIIMOHHBIN, MaHOMETp, MallliHa DJJCKTPUYEeCcKas oOpaTtumas, MOJenb JIs
JEMOHCTpAlMiA B 00bEME MAarHUTHOTO TIOJISA, HA0Op KaJOPUMETPUUYCCKUX TEJ, PEOCTaThI,
TEPMOMETp, OIOpeTKa, JO3UMETp, MpuOop s ompeaeneHus KodpduiMeHTa JIMHEHHOTO
pactIMpeHusi ¢ UHANKATOPOM, MarHUTBI, CIIEKTPOCKOII, CIIEKTpaJbHbIC TPYOKH, IPUOOP AJIs
3aKUTaHUS CTIEKTPATBLHBIX TPYOOK, CBETOMUILTPHI, AU(PPAKITMOHHAS PEIIeTKA.

[TeuaTHble TOCOOUS: TEMATUUECKUE TAOIHIIBI 110 (HU3UKE (CTEH/IBI).

NudopmalimoHHO-KOMMYHUKATUBHBIE ~ CPEACTBA:  KOMIUICKT  HATJISIHO-METOIUYECKUX
MaTepHalioB MO pazjenam GU3HKH.

3.2. MudopmanuoHHoe odecneyeHue 00y4eHUus
MepeueHb pekomeHayeMbiX y4ebHbIX u3gaHuii, UHTepHeT - pecypcoB, A0NOJHUTE/NbHOIA

nUTepaTypbl
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OcHoBHas TUTEpaTypa

. Jlorsunenko O.B. ®uzuka (ns CIIO). YueOnuk : yueonuk / O.B. JIorBuHEeHKO. —
Mocksa : KnoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1 -
https://www.book.ru/book/929950

. Tpodumona T.U., Pupcos A.B. Kypc ¢usuku ¢ npumepamu pemieHus 3aaad B 2-x
tomax. Tom 1 : yae6noe nocooue / T.U. Tpodumona, A.B. ®upcoB. — Mocksa :
KnoPyc, 2017. — 575 ¢. — ISBN 978-5-406-05363-8 -
https://www.book.ru/book/919561

. Tpodumona T.U., dupcos A.B. Kypc ¢pusuku ¢ npumepamu peiieHus 3a1ad B 2-x
tomax. Tom 1 : yueOnuk / T.U. Tpodpumona, A.B. ®upcoB. — Mocksa : KnoPyc,
2017. — 577 ¢. — Haa CI1O. — ISBN 978-5-406-05612-7-
https://www.book.ru/book/921510

. Tpodumona T.U., dupcos A.B. Kypc busuku ¢ npumepamu pemieHus 3aaad B 2-X
toMax. Tom 2 : yuebnuk / T.U. Tpodumona, A.B. ®upcoB. — Mocksa : KnoPyc,
2017. — 378 c. — ISBN 978-5-406-05816-9 - https://www.book.ru/book/924048

. Mskumes I'.4., Byxosnes b.b., Uapyrun B.M., yueOnuk. «®Pusuka 10 kmacey .-
M.: «IIpocsemienue», 2024 https://e.lanbook.com/book/408686

. Mskumes I'.4., Byxosnes b.b., Uapyrun B.M., yueOnuk. «®Pusuka 11 kmacey .-
M.: «IIpocsemenuey, 2024 https://e.lanbook.com/book/408689

JlononHurenbHas aureparypa

. Tpodumona T.U. ®uzuka ot A no i : cnpaBounuk / T.U. Tpodpumosa. — Mocksa :
KnoPyc, 2017. — 300 c. — Jlist ccy3oB. — ISBN 978-5-406-04671-5-
https://www.book.ru/book/918094

. Tpodumona T.U. ®usuka: Teopus, pelnieHne 3a1a4, JEKCUKOH : CITPAaBOYHUK /
T.U. Tpopumosa. — Mocksa : KuoPyc, 2017. — 315 ¢. — CITO. — ISBN 978-5-
406-00993-2 - https://www.book.ru/book/920565

. Tpodumona T.U. Kpatkuii kypc pusuku ¢ mpumepamu peiieHus 3aaad : yueoHoe
nocobue / T.W. Tpodhumora. — Mocksa : KnoPyc, 2017. — 280 c. — CIIO. — ISBN
978-5-85971-880-1 - https://www.book.ru/book/927680



https://www.book.ru/book/929950
https://www.book.ru/book/919561
https://www.book.ru/book/921510
https://www.book.ru/book/924048
https://e.lanbook.com/book/408686
https://www.book.ru/book/918094
https://www.book.ru/book/920565
https://www.book.ru/book/927680

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMsA JUCIUIIVIMHBI

PesyabTaTnl 00y4enust

Kpurepun ouenku

(I)OPMLI U ME€TOJAbI OLICHKH

B pe3yibrare
U3y4YCHUS yueOHOTO
npenmera «Duznkay

oOyuaromuiics Hay4uTCs:

—  JICMOHCTPHpOBAaThH  Ha
npUMepax poidb U MECTO
bu3ukn B (HOpMUPOBAHUH

COBPEMEHHOMN HAy4YHOU
KapTUHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKH U
TEXHOJIOTHUH, B

MIPAKTUYECKOU NIEeATEeIbHOCTH
JIFOJICH;

—  JIeMOHCTpUpOBaTh  Ha
npuMepax B3aMMOCBS3b
MEXNYy (U3HKOW U JPYTUMHU
€CTECTBEHHBIMU HayKaMH;

- YCTAaHABJINBATH
B3aMMOCBSA3b  €CTECTBEHHO-
Hay4YHBIX SIBJICHUI u
IIPUMEHSATH OCHOBHBIE

(1)I/I3I/I‘I€CKI/IC MOACIN IJII UX
OTHCaHMs U OOBSICHEHMUS,

- UCTIONIb30BaTh
uHpopMaLno  (HU3NIECKOTO
COIepKaHUA IpU pPELICHUN

y‘le6HHX, MMPaKTUYCCKUX,
IMPOCKTHBIX n
HCCICA0BATCIbCKHUX 3ajaa4,

UHTETpUpPYs UHPOPMALUIO U3
pa3IMYHBIX MCTOYHHUKOB H
KPUTHYECKU €€ OLIEHNBAS;

— pa3au¥ath M YMETh
UCIIONIB30BaTh B Y4eOHO-
HCCIEA0BaTEILCKOM

JIeATEILHOCTH METOBI
HAYYHOTO ITO3HAHMS
(mabmroieHue, OITHCaHUeE,
U3MEpEHHe,  SKCIIEPUMEHT,
BBIIBUXKCHUC THUITOTE3HI,

MOJICTTUPOBAHUE U Jp.) H
GbopMBI HAYIHOTO TTO3HAHMS
(paxThl, 3aKOHBI, TEOPHH),
JEMOHCTPHUPYS Ha TpUMEpax
UX POJIb U MECTO B HAYYHOM
ITO3HAHHH;

— TPOBOIUTH TMPSIMBIE U

Kontpors um  ormenka
pe3y/IbTaToB OCBOCHUS
JMCIUIIMHBIL OCYIIECTBIISCTCS
npernojiaBaTesieM B Ipolecce
IOPOBEJCHUS  MPAKTHYECKUX
3aHATHH W 11a0OPaTOPHBIX
paboT, TECTUPOBaHMUS, a TAKXKE
BBITIOJIHEHUST O0YYaIOLITUMHUCS
WUHIVBUIyaIbHBIX  3aJIaHHM,
MIPOEKTOB, UCCIIEAOBAHUMN.

Onenka pe3yIbTaToB
o0y4deHus:

[Tpu BBICTABJIICHUU
TEKyLIEH OLICHKH
YUUTBIBACTCS:
-pe3yJIbTaTUBHOCTh  PabOTHI
yyamierocsi mpyu BBIOJIHEHUU
3a1aHuI Ha y4eOHBIX
3aHATUAX U CAMOCTOSITENIbHOM
paloThI;

- obdopmneHue  3amaHui

corjacHo oOpasiia.

IIpn BBICTAaBIIEHUHM HTOrOBOM
OIICHKH YYHUTHIBACTCS:

- 00BEM U ypOBEHb YCBOECHUS
YYAIIUMHCS  TEOPETUUECKOTO
MaTepuana;

- Ka4yeCTBO pEUIEHUs 3a7ad.

OCHOBHBIE MCTOJAbI KOHTPOJIA

3HAHWMN: TEKYLIWH,
MEPUOJUYECKUNA M HMTOTOBBIN
KOHTPOJIb.

Texyuuit KOHTPOJIb

poBoOAKTCS B hopme:
- YCTHOT'O OMpPOCa;

-IUCHMEHHOTO orpoca
(camocTosTENbHON u
KOHTPOJILHOHM paboThl);
-IIPOBEPKU BBIITOJTHEHUS
HCbMEHHBIX JOMAITHUX
3aJIaHUl;

- TECTUPOBAHUS I10 TEMaM;
- 1abOpaTOPHBIX padoT;
-IIOATOTOBKHU COOOIIEHNI;

-COCTaBJICHUSI KOHCTIEKTa

-HanmucaHus  pedeparoB U

TBOPUYECKUX padoT;

- CO3JIaHMSl TMPE3CHTALMN 10
BBIOpaHHOU TEMaTHKE.
Texymas MPOBEpPKaA
POBOJUTCA CHCTEMAaTHYECKH

n3 ypoka B ypok. Ilo umcmy

IPOBEPSIEMBIX M XapakTepy

BOTIPOCOB  MPOBEPKA MOXKET

ObITh WHUBUyaIbHOM,
(dbpoHTaNBEHOU "
KOMOMHHPOBaHHOM.
[Iepnonrueckuii KOHTPOJIb B
¢bopme:

- TMCBbMEHHOW paboThl IO
KaKA0OMY paszeiy
JUCLIUATUTMHBI.
[leprognueckas IIPOBEpKa

MIPOBOJMUTCSI IO 3aBEPIICHUHN
TEMHI (pazzena).

dopmMma IIPOMEXKYTOYHON
aTTeCTalMy, YCTAHOBJICHHAs
y4eOHBIM IUIAHOM B KOHIE |
CEeMeCTpa — dK3aMeH, B KOHIIE 2
ceMecTpa - 9K3aMeH.
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KOCBEHHBIE W3MEHEHMSI
bu3nIecKux BEJIMYKH,
BbIOMpas U3MEPUTEIIbHBIC
npubopbI C Y4ETOM
HEo0XoauMon TOYHOCTH
U3MEPEHUH, IJIAHUPOBATH
XOJl M3MEPEHHH, IOIy4aThb
3HAYCHUE U3MepsAEMOU
BEIMYMHBI W  OLICHHUBATH
OTHOCHUTEJIbHYIO
HOTPEIIHOCTh [0 3a/JaHHBIM
dopmymnam;

— NPOBOJUTH HCCIICIOBAHM
3aBUCUMOCTEN MEXKIY
(GU3NYECKUMHU  BEJIMYMHAMMU:
IPOBOAMTH  HU3MEPEHUs U
ONpeAcATs  Ha  OCHOBE

UCCJIEJIOBAHUS 3HAYCHHE
apameTpoB,
XapaKTEPU3YIOMUX JTaHHYIO
3aBUCHMOCTh MEX1Y
BEIIMYMHAMHU, W  JIeNaTh
BBIBO/J c y4eToM
IIOTPELIHOCTH U3MEPEHUI;

- UCIIOJIb30BaTh IS
OITMCAHUS Xapakrepa
IPOTEKaHUS ¢bu3nueckux
MPOIIECCOB busnueckue
BEJINYMHBI u
JIEMOHCTPUPOBATH
B3aMMOCBSI3b MEX/1y HUMH;

- HCIIOJIb30BaTh TSt
OIMCAHUS Xapakrepa
IIPOTEKaHUs (buznuecKkux
IPOIIECCOB ¢buznyeckue
3aKOHBI C YYETOM T'PAHUI] UX
NPUMEHUMOCTH;

— pfmatb Ka4YC€CTBCHHBIC
3aJa4uu (B TOM YHCIE U

MEXKITPEIMETHOTO
XapakTepa): UCTIONB3Ys
MOJEIIH, busnueckue
BEJTMYMHBI u 3aKOHBI,
BBICTPanBaTh JIOTUYECKH
BEPHYIO [ETOYKY
00BsICHEHUS
(TokazarenpCcTBA)

NPEUTOKEHHOTO B 3aja4e
nporiecca (SBIeHUS);

— pemiaTth pacuyeTHbBIC 3a1a9n
C SIBHO 3aJaHHOM
(bU3MYECKON MOJENbI0: Ha
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OCHOBC aHa/IM3a  YCJIOBUA

3a71a4u BBLIENIATH
bu3nIecKyro MO/IEIIb,
HaXOIUTh ¢busngeckue
BEJIMYHHBI u 3aKOHBI,
HEOOXOIUMEIE u
JIOCTATOYHBIE JUIst ee
perieHus, MIPOBOIUTH

pacuersl " IIPOBEPSATH
IIOJIy4YCHHBIM pe3yibpTaT; —
YUUTBIBATh TPaHULIbI
IPUMEHEHHUS M3YYEHHBIX
Gu3nyeckux Monened mnpu
pemieHUd  (U3NYECKUX U
MEXIPEIMETHBIX 3a/1a4;

— UCIIOJIb30BaTh
UHPOPMALIMI0O U TNPUMEHATH
3HAHUS O IPUHLUIIAX PaOOTHI

U OCHOBHBIX
XapaKTepUCTHKaX
U3yUYEHHbIX MaIlWH,

npubopoB u JpyTux
TEXHUYECKUX YCTPOUCTB LIS
pelIeHHs MPAKTUYECKHX,
y4eOHO-HCCIIeIOBATETBCKIX
U TIPOEKTHBIX 3a7a4;

— UCIOJIb30BATh
3HaHUS O  (U3UYECKUX
00BEKTaxX M TMpoleccax B
NIOBCEHEBHOM JKW3HU IS
oOecrieyeHnss 0€30MaCHOCTH
pu oOparteHun c
npubopaMu U TEXHUYECKHUMHU
yCTpOMCTBaMH, TUIst
COXpaHEHMs  3JI0pOBbSI U
COOJTIOIEHUSI HOPM
9KOJIOTUYECKOTO TOBEICHHUS
B OKpy)Karoleu cpene, i
MPUHSTUS pereHui B
MTOBCETHEBHOMW JKU3HU.
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SO XN R WD

1.
. I3MepeHnune ckopoctu ABUKEeHHS MoJieKyll. OnbIT [tepHa.
13.

14.

15.
16.

17.
18.

19.
20.

21

23.

24.

25.

3. ®OHAbI OHEHOYHBLIX CPEIACTB

1 cemecTp 00yueHus.
dopma npomeKyTouHOMi aTtrectauun — «AndpdepeHunMpoBaHHbIA 3a4eT»

Bonpocs! a1 noaroToBku K- AugdepeHInpoBaHHOMY 3a4eTy 3a 1 cemectp

Mexannueckoe  aBuwxkeHue. Cucrema  orcuera. (OCHOBHBIE — XapaKTEPUCTUKHU
MEXaHUYECKOTO JIBIKEHUS (TpAaeKTOpus, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHUE).
YpaBHEHHE NBUKCHUS.

[IpsiMmonuHeHOE paBHOMEPHOE JBUKEHNE. XapAKTEPUCTUKH JTBUKCHHUSL.
[IpssMonHEHOE PaBHOYCKOPEHHOE IBUKEHNE XapaKTEPUCTUKU ABUKECHUSL.
PaBHOMEpHOE IBHKEHUE TIO OKPY>KHOCTH. XapaKTEPUCTUKH JIBHKCHUS

OcHoBHas 3agauya nuHamMuku. Cuna. Macca. 3akonbsl HeroToHa.

Buapl cun: cuna ynpyroctu, CHiia TpEHUs, CUJjla TSKECTHU, BEC.

Nmnynbc Tena. 3aKOH COXpaHEHUsI UMITYJIbca. PEaKTUBHOE JBUYKEHUE

Mexanudeckass padota. MoOIIHOCT. DHEPrus Tena.

MexaHnueckasi SHEPTHS U €€ BUbL. 3aKOH COXPAHEHHUS SHEPTUU.

. XapaKTepI/ICTI/IKa F&3006p33HOP0, KUAKOIoO 1 TBEPAOTO COCTOSIHUU BCIICCTBA. Pa3MCpBI

¥ Macca MOJIEKYL.
HBuxenue monekyn. duddysus. BpoyHoBckoe 1BUXEHHE.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH O CTPOEHUH BelecTra. Mx
OTIBITHBIE 0OOCHOBAHUSI.

OCHOBHOE ypaBHEHHE KMHETHYECKON Teopuu ra3oB. TemmepaTypa, Kak Mepa cpelHei
KMHETHYECKOW SHEPTUH JBUKEHUS MOJIEKYIL.

HNasnenue. [{laBnenue raza. Eqununest qasinenus. [pubopsr.

AOGcomoTHbIA Hynb. TepMoauHamuueckas mikana Temneparyp. [lepexon co 1mikaibl
[enbcus Ha mkany KenbBuHa.

VYpaBHEeHHE COCTOSIHUSL MI€ATBHOTO rasza JJid AaHHOW Macchl rasza. [IpuBenenue o0Obema
JAHHOM Macchl ra3a K HOpMaJIbHBIM YCIIOBHSIM.

VYpasuenue MeneneeBa - Knaneiipona. MonsipHast ra3oBasi HOCTOSIHHAS.

N3omporieccsl B razax v Uux rpaQuku.

KonuyecTBO TemnoTsl. Y AelbHAs TEIIOEMKOCTh. KONMMUYECTBO TEIUIOTHI P U3MEHEHUHU
arperaTHOro COCTOsSIHMS BellecTBa. KoJMYecTBO TEIJIOTHI MpU CrOpaHHH
TOIINBA.

. TernoBblie aBuratenu. KIIJ] reroBsix aBurateneil. OxpaHa npuposl.

22.

AOCOIOTHAS U OTHOCHUTEJbHAsS BJIAXXHOCTH BO3ayXa. CrocoObl OmpesesieHuss U yueTa
BIakHOCTH Bo3ayxa. [Ipubopsr. Touka pochr.

[ToBepxHOCTHOE HATsKEHUE XUAKOCTH. Kon(h(UIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Onpenenenue kodhduirieHTa MOBEPXHOCTHOTIO HATSKEHUS B TaOOpaTOpHO padore.
SIBieHus cMauuBaeMOCTH M KanWJUIApHOCTH. MeHuck. BbicoTa moabeMa KUAKOCTH B
Kalnuspax

Kpucramnuueckoe cocrossHue BemecTBa. JlanbHU NMOpsSAOK. BUabl KpUCTAIIMYECKUX
CTpyKTYyp. AHnzoTpomnus. [Tomrumopusm.
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26. B3anmoeicTBue JIeKTpUUECKUX 3apsaoB. 3akoH Kymona.

27. DnekTpu3zanus Tejl. 3aKOH COXPAHEHHMS 3apsiI0B. DJIEMEHTapHbIN 3apsi.

28. Dnexktpudeckoe  mone. HampsbkeHHOCTh — dekTpuyeckoro  mnousd.  ['padudeckoe
n300pakeHue mnosieut 3apsaoB. [IpuHIUI Cyneprno3UIIH.

29. DHepreTuyecKkas XapakTepUCTUKa OIS - HOTeHIHA. Pa3HOCTh MOTEHIMAIIOB.

30. I[TpOBOJIHUKH U JTUAJIEKTPUKHU B AIEKTPUUECKOM Mode. JuasnexTpruueckas IpOHUIIAEMOCTh
Cpe/Ibl.

31. DNEeKTpOEMKOCTh MPOBOAHUKA. DIIEKTPUUECKAS] EMKOCTD II1apa.

32. KoHngeHcaropel, ux COCIMHEHMs] B Oarapero. OHEprusi HSJIEKTPUYECKOro MO
KOHJIEHCATOpa

Ornenka MHIUBUIYaJbHBIX 00pa30BaTENbHBIX JOCTIXKEHUN MO pe3ylibTaTaM TEKYIIETO
KOHTPOJISI TPOU3BOJAMUTCS B COOTBETCTBUH C YHUBEPCAIBHOW HIKAJION (Tadiuia).

IIpoueHT pe3yJbTATUBHOCTH KauecTBeHHAasi OLleHKA MHAUBHIYAJIbHbBIX
(mMpaBUJIBHBIX OTBETOB) 00pa3oBaTeIbLHBIX T0CTHKEHUI
0aJ1J1 (0TMeTKA) BepOAJIbHBII aHAJIOT
81+100 5 OTJINYHO
61+80 4 XOPOIIO
51+60 3 YIIOBJICTBOPUTEIILHO
menee 50 2 HEYJIOBJIETBOPUTEIHHO

Kpurepuu oneHku:
—  81+100% (5 OamioB) mpucBaWBaeTCs OOYYAIOIIEMYCS, €CIH TPUBEACHO TIOJHOE
MPaBUIILHOE PEIICHUE, BKIIOYAIOIIEEe CIeAYIONINEe AIEMEHTHI:
1) mpexacrasiex (B ciiydae HEOOXOAMMOCTU) HE COAEPX AIIMI OMMOOK CXeMaTHYECKUN
PUCYHOK, cXeMa WU rpadrK, OTPAKAFOIINNA YCIOBHS 3a1a4H;
2) BepHO 3amucaHbl (OPMYIIBI, BRIpaXKatomue GU3NICCKUe 3aKOHBI, TPUMEHEHNE KOTOPBIX
HEOOXOJIMMO JIJIsl PEIICHUS 3a/1a4i BRIOPAHHBIM CIIOCOOOM;
3) nmpoBeieHbl HEOOXOIMMbIE MaTEMaTHUYECKUE MPEe0Opa30BaHMs U PaCUYEThl, MPUBOISALINE K
MPaBUILHOMY YHCJIIOBOMY OTBETY, M TIPEJICTABIICH OTBET.
— 61+80% (4 Oanna) mnpucBaMBaeTCsl OO0y4YalOIIEMYCs, €CIM TPUBEICHO pEIICHHUE,
coziepkariee OJ1uH U3 CIeAYIONUX HETOCTATKOB:
— B HEOOXOJUMBIX MaTEMaTUYECKUX TMPEOOPa3OBAHUSX M BBIYMCICHHSX JOIMYIICHBI
OIITNOKHU;
— MPEJCTaBIICHO MPABUIBHOE PEIICHUE TOJILKO B 0011IeM BHJIe, 0€3 KaKuX-JIM00 YHCIOBBIX
pacyeToB;
— MPaBWIBLHO 3aIllCaHbl HEOOXO0MUMbIE (HOPMYIIBI, TTPEACTABIICH MPABUIBHBIN PUCYHOK (B
cilydae ero HeoOXOAMMOCTH), TpaduK WM cXeMma, 3amucaH MPaBWIbHBIA OTBET, HO HE
MIPEICTABIICHBI TPEOOPa30BaHMUs, TPUBOISIINE K OTBETY.
—51+60% (3 Oamra) mnpucBauBaeTcs oOOydYaloleMycs, €CJIU TMPUBEACHO pelIeHue,
COOTBETCTBYIOIIIEE OJTHOMY U3 CJICAYIOIIHNX CIy4aeB:
— B PCIICHUH COACP)KUTCS ONTHOKA B HEOOXOAMMBIX MaTeMaTHUECKHUX MPeoOpa30BaHUSIX U
OTCYTCTBYIOT KaKue-JI100 YHCIIOBbIE PACUEThI;
— JlonylileHa omrOKa B ONpeeIeHUH UCXOHBIX JaHHBIX MO TpaduKy, pUCYHKY, TaOIuIIe,
HO OCTaJIbHOE PEIICHHUE BBIMOIHEHO MOJTHO U 0€3 OMUO0K;
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— 3amMcaHbl U UCTIOIB30BAHBI HE BCE MCXOAHBIE POPMYIIbI, HEOOXOIUMBIE JJIs PEIICHUS
3aJla4d, WK B OJJHON M3 HUX JOIYyIICHA OIINOKA;

— TIpenCcTaBIieH (B ciIydae HEOOXOIMMOCTH) TOJIBKO IPABMIIBHBIA PUCYHOK, TpaduK, cXema
WM TOJIBKO MPABWIIBHOE PEIIeHrne 0e3 PUCYHKA.

— menee 50% (2 Gamna) mpucBauBaeTCsl 00yYarOMIEeMyCs, €CIM  MPAaBHJIBHO BBIIIOJIHEHO
MmeHee 1/2 Bceit paboThl.

2 cemecTp 00y4eHMsl.
dopma NPOMeXKYTOUHOMN aTTecTauum — «JK3amMeH»

BOHpOCBI A IIOATOTOBKHU K 3K3aMCHY 3a 2 CCMCCTP

1. ITocTossHHBIN BJIGKTpI/I‘{eCKHﬁ TOK, €TI0 XapaKTCPHUCTHKHU. YcinoBus BO3HMKHOBEHUS
QJICKTPHUYICCKOI'O TOKA.

2. ConpoTuBicHUE KaK JJIEKTPUUYECKas XapaKTEPUCTHKA PE3UCTOpa. 3aBUCUMOCTH
COMPOTHUBJIEHUS PE3UCTOPA OT TEMIIEPATYPHI.

3. OmnpezeneHue yaeapHOTO CONPOTUBIICHUS IPOBOIHUKA B JJAOOpaTOPHOU padoTe.

4. CoenuHeHHE pe3UCTOPOB.

5. PaboTa 1 MOIIHOCTH OCTOSIHHOTO TOKa. 3akoH Jlxkoyinsa-Jlenna.

6. HccnenoBanue 3aBUCUMOCTH MOLTHOCTH JaMIIbl OT HAMPSIKEHUS HA €€ 3aKUMax.

7. 3C ucrounuka. 3akoH OMa J1sl yuacTKa ¥ IOJTHOM IEIH.

8. Omnpenenenue 3/1C uCTOUHUKA U €T0 CONPOTUBIIEHUS B JJAOOpaTOpHOU padoTe.

9. DneKTpUYECKUi TOK B DJIEKTPOIUTAX. DJIEKTPOIu3. 3akoH Dapajies i dJIEKTPoau3a.

10. ITomynpoBOgHUKH.  DIEKTPUYECKUA TOK B  MOJYNPOBOAHMKAX. I[IpumeHeHue.

DJIEKTPOHHO-JILIPOYHBIN MEPEXO]I.
11. MarauTtHoe mosnie. MarnuTtHas WHAYKIWsS. B3aumoperictBue TokoB. ['paduueckoe
M300paKEHUe MarHUTHBIX TMOJICH.

12. JleficTBME€ MarHUTHOTO TIOJIS1 HA MPOBOJHUK C TOKOM. 3akoH Amnepa. Pamka ¢ TOKOM B

MarHuTHOM TIOJI€.

13. JleiicTBUEe MarHUTHOTO MOJISI HA ABWXKyIIUica 3apsia. Cuna JlopeHiia.

14. JIBuxeHne 3aps>KeHHOM YaCTUIIbI B AJIEKTPUYECKOM U MATHUTHOM TOJISIX.

15. MarauThsb1i notok. @opmyina. EnuHuna nuaMepeHus.

16. DnexrpoMaruutHas uHAYKIUA. OnbiTel @apanes. Bennunna 3/1C uHayKIuu.

17.3akon JleHna guis SJEKTPOMArHUTHOW MHAYKUUU. OJIEKTPOMAarHWTHAs TEOPHUs

Makcgemna. BuxpeBoe 3JeKTpuIeCcKOe ToJIe.
18. AABnenne camonnaykuuu. UaayktuBHOCTh. D{C caMOMHAYKIINH.

19. YpaBHEeHHE TapMOHMYECKOTO KoJjiebaHusi, ero rpadux. OCHOBHbBIE XapaKTEPUCTHKU

KOJICOAHUM.

20. DnekTpoMarHuTHeie KojeOanus. KomebatenpHbli  KOHTYp. Ddopmyna mnepuona

AIIEKTPOMArHUTHBIX KOJIEOAHUM B KOHTYPE.

21. Ilepemennsbiii TOK. [TonyueHne nepeMEeHHOTO CUHYCOUIAILHOTO TOKA MPYU PABHOMEPHOM
BpAIlLICHUHA BUTKA B OJHOPOAHOM MarHUTHOM moJie. [lepuoa u vacTtora mepeMeHHOro

TOKaA.
22. YerpoiicTBo 1 paboTa Tpanchopmaropa.
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23. MrHOBEHHO€, aMIUIUTYJHOE U JEHUCTBYIOUIEE 3HAUCHHUS HANPSHKEHUS U CUJIbI TOKA.
['paduix u3mMeHeHus Toka.

24. OnexkrpomarautHoe mosie.  [loctynmarel  MakcBemna.CKOpocTs  pacnpOCTpaHEHUs
AJIEKTPOMATrHUTHBIX BOJIH./{JTMHA BOJIHBI.

25. U3ny4yeHue U OpHEM 3JIEKTPOMATHUTHBIX BOJH. OTKPBITBIA KOJI€OATEIbHBIN KOHTYP.
DnekTpudeckuil pesoHanc.Hactpoiika KOHTypa B pe30HaHC.

26. Papuocesase. Pagno A.C.Ilonosa. OCHOBBI paiHOCBA3H.

27. llpenomiienue cBeTa.3aKkoH npesoMiieHus. OTHOCUTEIbHBIN U a0COJIFOTHBIN MOKa3aTeNn
npenomiieHus. VIx ¢pusznueckuii CMbICI.

28. IlonHoe oTpakenue ceta. [IpenenbHblil yroi BHyTpeHHEro oTpaxkenus. @opmyna.

29. 3aKoHBI OTpaXKEHUS CBETA.

30. [Ipupona ceera. B 4yem COCTOHUT 3IEKTPOMATrHUTHAS NPUPOJA CBETa? 3aBUCHUMOCTH
MEXIY JJIMHOM BOJIHBL,YACTOTOM AJIEKTPOMAarHUTHOTO M3JIy4EHHUSI U CKOPOCThIO. [lnnHa
BOJIHBI CBETA B BAKyyME.

31. Untepdepenuus ceera. Inrepdepennns cBera B TOHKUX MieHkax. Konbua HeroToHa.

32. Jludpakuus cera. AudpakirioHHas pemieTka.

33. Onpenenenus AIUHBI CBETOBOM BOJIHBI C MOMOLIBIO TU(PPAKIIMOHHON PELIETKH.

34. Nucnepus ceta. Paznoxenue 6emoro ceeta npu3Moi. CIuTONIHON CIEKTP.

35. YabsTpaduoneroBsie n HHpaKpacHble Tydn.MIX cBOCTBA 1 TPUMEHEHHE.

36. Buasl ciektpoB.Cnektp ConHua.CrieKTpallbHbIN aHATU3.

37. IlpuGopsl 115l MOJYYEHUS U UCCIIEAOBaHUs CIIEKTPOB.BUIbI CLIEKTPOB.

38. PeHTreHOBCKUE JIy4YH, UX IPUPOJIa U CBOMCTBA.

39. llIkana AJIEKTPOMArHUTHBIX BOJIH.OXapakTepru30BaTh pa3n4HbIC BU/IbI
JIEKTPOMATHUTHBIX U3JIyYECHHIA.

40. ITpupona cBera.KBaHToBasi Teopusi CBETa.3aBUCUMOCTh MEXIY DHEPTrHEl KBaHTA U
4aCTOTOM 3JIEKTPOMarHuTHOro usnydenus. [locrosunas [Linanka.

41. ®otosnextpuueckuit dddekr. 3akonsl CroneroBa. YpaBHeHHE OWHINTEHHA 7S
dboTorddekra.

42. laBnenue ceera. Padotsl H.II. JIeOeneBa mo oOHapy EHUIO U U3MEPEHUIO AaBICHUS
CBETAa.

43. IIpupoma cBera. EQMHCTBO KBaHTOBOM M BOJIHOBOW TEOPHUM CBETA. Y CIIOBHS, IIPHU
KOTOPBIX MPOSIBISAIOTCS BOJIHOBBIE M KBAHTOBBIE CBOMCTBA CBETA.

44. Ctpoenus aroma. OnbiTel Pezepdopia mo nu3yueHunro CTpoeHUe aToma.

45. Uznydyenue u norioueHue sHeprum atomamu. lloctynater bopa. IIpoucxoxnenue
JIMHEWYATHIX CIIEKTPOB.

46. CoctaB aTOMHOTO siipa. 30TOMBI.

47. Anepubie cunbl. JleheKT mMacchl aTOMHBIX siiep. DHEPrusi CBS3U. DHEPTrHsl CBS3U
aTOMHBIX SIIEp, TPUXOASIIASICS HA OJUH KYJIOH.

48. CocraB aTOMHBIX SI€p. SInepHBIE CHIIBI M UX CBOWCTBA.

49. PagnoakTUBHOCTh. BuUIbl paguOAKTUBHOIO M3TYyYEHHUs. 3aKOH PaJAHMOAKTUBHOTO
pacnazna. buosornueckoe 1eUCTBUE paUOAKTUBHBIX U31yYEHUN.

50. S nepHble peakuuu. JHEPreTUYECKUI BBIXO/I SIACPHBIX PEAKIUH.
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OreHKa MHAWBUIYaTBHBIX 00PAa30BaTEIbHBIX TOCTIKEHUHN 0 pe3yabTaTaM TEKYIIETo
KOHTPOJISI IPOU3BOJIUTCS] B COOTBETCTBHH C YHUBEPCATbHON MIKAJIOH (TabiuIa).

IIpoueHT pe3yJbTATHBHOCTH KauecTBeHHAas OlleHKA HHAMBUAYAJBHBIX
(mpaBUJIBHBIX OTBETOB) 00pa3oBaTeIbLHBIX T0CTHKEHUI
0aJ1 (0TMeTKA) BepOaIbHBII aHAJIOT
81+100 5 OTJIMYHO
61+80 4 XOpOILIO
51+60 3 YIOBJIETBOPUTEIHLHO
Mmenee S50 2 HEYIOBJICTBOPUTEIHLHO

Kpurepun onenku:

—  81+100% (5 OamioB) mnpucBaviBaeTCs OOyYAIOUIEMYCs, €CIM IPUBEJICHO IOJIHOE
MPaBHJILHOE PEIICHUE, BKIIOYAIOIIEe CIASAYIONINE SJIEMEHTHI:
1) mpexacrasiex (B ciiydae HEOOXOAMMOCTU) HE COAEP AIIUN OMMOOK CXeMaTHUYECKUN
PUCYHOK, cXeéMa Wi rpaduK, OTPaKAIOIINKM YCIOBHS 3aa4H;
2) BepHO 3amucaHbl (OPMYIIbI, BRIpaXKaromue pru3ndeckue 3aK0OHbI, MPUMEHEHNE KOTOPHIX
HEO0OXOMMO JIsl pEIICHUS 3a/1a4u BEIOPAHHBIM CIIOCOOO0M;
3) mpoBeieHbl HEOOXOIUMbIE MaTeMaTHUYECKUE MPeoOpa3oBaHMs U PACUEThl, MPUBOISIIUE K
MPaBUJILHOMY YHCJIIOBOMY OTBETY, U IIPEJICTABIIEH OTBET.

— 61+80% (4 Oamra) mnpucBauBaeTcs OOYyYalOlIEMYyCsl, €CJIM TPUBEJICHO pEIICHUE,
coJieprkalliee OMH U3 CIeAYIOIINX HEAOCTAaTKOB:
— B HEOOXOIUMBIX MaTEMaTUYECKUX TIPEOOPa3OBAHUSAX W BBIYMCICHHSIX JOIMYIICHBI
OIITNOKHU;
— MPEJCTaBIICHO MPABWIHLHOE PEIICHUE TOJILKO B 0011IeM BHIE, 0€3 KaKUX-JIMO0 YHUCIOBBIX
pacyeToB;
— MPaBWIBHO 3allUCaHbl He0OXoauMbIe (HOPMYJIbI, TIPEACTABICH MPABUIBHBIN PUCYHOK (B
cilydae e€ro HeoOXOJMMOCTH), TpaUK WM CXeMa, 3alKiCaH IMPaBUIbHBIA OTBET, HO HE
MIPEICTABJICHBI TPEOOPa30BaHNs, TPUBOISIINE K OTBETY.

-51+60% (3 Oamia) mnpucBaMBaeTcs OOY4YaIOIIEMYCsl, €CIU TMPHUBEICHO pelICHUE,
COOTBETCTBYIOIIECE OJHOMY M3 CICTYIOIINX CIyJacB:
— B PCIICHUHU COJICPKUTCS OIMMOKA B HEOOXOAMMBIX MaTEMAaTHICCKUX TIPEOOPA3OBAHUAX U
OTCYTCTBYIOT KaKHe-JTHOO YHCIIOBBIC PACUCTHI;
— JIomyIIeHa oImMOKa B ONPEICIICHUN NCXOIHBIX JaHHBIX 10 rpaduKy, pUCYHKY, TaOHIIE,
HO OCTaJIbHOE PEIIICHHUE BHITIOJIHEHO MOJHO U 06€3 OIIMOO0K;
— 3amucaHbl U UCTIOIH30BAHbI HE BCE UCXOAHBIC (DOPMYITBI, HEOOXOIMMBIE JIJISl PEIICHUS
3aJ1ayy, WIA B OJHOW M3 HUX JOIYyIICHA OIMNOKA;
— TIpelCcTaBIieH (B ciIydae HEOOXOIMMOCTH) TOJIBKO IPABMIIBHBINA PUCYHOK, TpaduK, cXema
WM TOJIBKO MPABUIIBHOE PEIIeHnE 0€3 PUCYHKA.

— meHee 50% (2 6anna) npucBanBaeTcs 00y4yarIeMycs, €Clii IPABUIHHO BBIMOJIHEHO MEHEE
1/2 Bceit paboTHI.
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6. ATAIITALIMSI  PABOYEH  TIPOTPAMMBI  JJIS
JIMLY C OTPAHUYEHHBIMHA
BO3MOYKHOCTSIMMU 3/I0OPOBbSI (OB3)

AnanTupoBaHHas mporpaMMa pa3padaTbiBaeTCsl IPU HAIMYUU 3asBJICHUS CO
CTOpOHBI OOyuaronierocst (poauTeneid, 3aKOHHBIX MPEACTABUTENICH) W
METUITAHCKIX NoKa3aHui (pexoMeHAausAMU TICUXOJIOTO-METUKO-
neAaroruyeckou KOMUCCHH). st WHBAJIHNIOB alarTHpOBaHHAs
oOpa3oBaTenbHasl MporpamMma pa3padaTbiBaeTcsi B COOTBETCTBUU  C
MHJUBUTyJIbHOW ITPOTrpaMMOi peaduIUTALIMH.
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