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PabGouas nmnporpamma ydeOHOM JAMCUMIUIMHBI —pa3paboTaHa Ha OCHOBE
(GenepambHOrOo  roCyJapCTBEHHOTO  OOpa30BaTENBbHOIO  CTaHAApTa  CPEJHETO
npodeccuonansHoro odpaszosanus (nanee GPI'OC CIIO) no cneunansHocTy 15.02.16.
TexHnomorusi ~ MamIMHOCTPOCHUS,  YTBEPXKIEHHOTO  MpUKa3oM  MUHHUCTEpPCTBA
npocsenienus Poccuiickont @enepaunu ot 14 uronst 2022 roga Ne 444

Opranuzanus-paspadotunk: DenepanbHoe ToCyAapCTBEHHOE — OHOIKETHOE
o0pa3oBaTeIbHOE YUpEXkKJACHHE BhICIIETr0 00pa3oBanus «Y GUMCKUN YHUBEPCUTET HAYKH
U TexHosorui» MHCTUTYT cpeiHero npopecCuoHaIbHOTO 00pa30BaHUs



1. IMMACHOPT PABOUYEM ITPOI'PAMMbI YYEBHOM JACIHUIIINHBI
dusuka

1.1. ObsacTh NpUMEHEeHHUS IPOrPAMMBbI

[Iporpamma y4eOHOW JUCHMIUIMHBI ~ SIBISETCS YacThIO  IPOrpaMMBI
MOATOTOBKHU CHENHANIUCTOB cpefaHero 3BeHa (nanee - IIIICC3) B cooTBeTCTBUM C
denepadbHbBIM  TOCYIapCTBEHHBIM  OOpa3oBaTEeIbHBIM  CTAHAAPTOM  CPEIHETO
npodeccuoHanbHOr0 00pa3oBaHus 1o crnenuanbHocTH 15.02.16 Texnomorus
MAaIIMHOCTPOEHHUSI.
1.2. MecTo aMCUMIUIMHBI B CTPYKType OCHOBHOW mpodeccuoHaILHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

JlucuuruiiHa OTHOCUTCA K NpPOQWIbHBIM ~ AUCHUIUIMHAM W BXOJUT B
oOmieoOpazoBarenbHbI UK TexHudeckoro npoduis [MIICC3 no cnenuaibHOCTH
15.02.16 TexHoJIOTUsI MAIITUHOCTPOCHUSI.

1.3. lean u 3agayMm AUCHMILIMHBI — TpeOOBaHUSI K pe3yJibTaTaM OCBOEHUS
AUCHHUILINHBI

[To yueOnomy npenmety "dusnka" (yrayOaeHHBIN ypoBeHb) TpeOOBaHUS K
NPEIMETHBIM pe3yJibTaTaM OCBOEHHUS YINIyOJIEHHOTO Kypca (U3UKU JOJIKHBI
OTpa)xarh:
1) chopMUPOBAaHHOCTh TOHHUMaHHWS pPONH  (QU3UKK B  DKOHOMHYECKOH,
TEXHOJOTUYECKOM, COIMAIBHOW M AITHYECKOW cdepax NesTeTbHOCTH YeJIOBEKa;
poJyiu U MecTa (PU3MKU B COBPEMEHHON HAy4YHON KapTUHE MHUPA; POJIU aCTPOHOMUU
B IPAKTHYECKON AESATEIbHOCTH YEJIOBEKAa MU JaJbHEWIIEM HAYYHO-TEXHUYECKOM
pa3BUTHUH;
2) chOpMHUPOBAHHOCTh CHCTEMbI 3HAHUH O (U3HYCCKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUSX, IEHUCTBYIOIIMX HA YPOBHAX MHUKPOMHpA, MaKpoOMUpa H
Merammupa, TpeACTaBICHU O BceoOlneM Xapakrepe (U3HUYECKHX 3aKOHOB;
NPEJICTABIICHUH O CTPYKTYype MOCTPOCHHS (PU3NYECKON TEOpUH, YTO TMO3BOJIUT
OCO3HATh pPOJb (YHIAMEHTAIBHBIX 3aKOHOB U TMPUHIIUIIOB B COBPEMEHHBIX
IIPEACTABICHNUAX O NPHUPOAE, TMOHATH TpaHULbl NPUMEHHMOCTH TEOPUH,
BO3MOXHOCTH WX NPUMEHEHUS NI ONKCAHHUS €CTECTBEHHOHAYUYHBIX SIBJICHUN U
IIPOLIECCOB;
3) chopMUPOBAaHHOCTh yMEHUS pa3lIn4aTh YCIOBUS IMPUMEHHMOCTH MOJEIeH
(¢u3nyecKkux Tel W MIPOLECCOB (SABICHUI): HHEpIMalbHAs CHUCTEMa OTCYeTa,
MaTepuaibHas TOYKa, pABHOYCKOPEHHOE [JBHKEHHE, CBOOOJHOE TaJIeHuE,
abcomoTHO yrpyras aedopmariusi, abCOIOTHO YIPYroe U abCOJIIOTHO HEYNpPyroe
CTOJIKHOBEHHMSI, MOJIEJIEH rasa, *KUIAKOCTH U TBEPIAOTO (KPUCTAIIIMYECKOTO) Tena,
UJEANBHOIO T'a3a, TOYEUHBIH 3aps]l, OMHOPOIHOE NIEKTPUUYECKOE M0JIE€, OTHOPOIHOE
MarHMUTHOE T[0JIe, TapMOHUYECKHE KojeOaHus, MaTeMaTHYeCKUid MAasTHUK,
UJCaNbHbI  TPYKUHHBIM  MasiTHUK, TapMOHUYECKHE BOJIHBI, HWJ€aJbHbIN
KOJeOaTeNbHblil KOHTYp, TOHKas JHMH3a; MOJEJEeH aToMa, aTOMHOro sjapa u
KBAaHTOBOM MOJICJIH CBETA;



4) chopMHPOBAHHOCTh YMEHHS OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3NICCKUX
SABJICHUN: MEXAaHWYECKOE JIBMKCHHE, TEIUIOBOE [IBMKEHHE YACTHUIl BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE BUKEHUE, TUPYy3usl, UICTIApEHUE, KUTIEHUE U
KOHJICHCAIIMS, TUJIABJIICHUE W KPUCTAJUIM3AlMs, HAPaBICHHOCTh TEIUIONEpPEIAyH,
AJEKTPU3AlMU  TEJ,  HOKBUIIOTCHUUAIBHOCTH  MOBEPXHOCTH  3aAPSHKEHHOIO
MPOBOJHUKA, OSJIECKTPOMArHUTHOM WHAYKUWHU, CAMOMHIYKIMH, 3aBUCUMOCTH
CONPOTHUBIICHUS MOTYNPOBOJHUKOB "p-" 1 "n-TUMOB" OT TeMnepaTrypsel, pe30HaHCa,
uHTepdepeHIINU BOJIH, AUGPAKIINH, TUCTIEPCUH, TTIOJTHOTO BHYTPEHHETO OTPaKeHUs,
dotorddexT, pusznueckue NPUHUUIBLI CIEKTPAIBHOIO aHalu3a U paboThl Ja3epa,
"anb(a-" u "Oeta-" pacnanbl saep, raMmMa-u3IydeHUE Saep;

5) chopMHUPOBAHHOCTh YMCHHH NPUMEHSATh 3aKOHBI KJIACCHYCCKOW MEXaHHKH,
MOJICKYJISIPHOM (DU3UKHU U TEPMOJUHAMUKH, JICKTPOJIUHAMUKH, KBAHTOBOW (DU3UKH
JUISL aHan3a M OOBSICHEHMs SBJICHUN MUKPOMHpA, MakKpoMupa M MeraMmpa,
paznuuath yciaoBus (TpaHHIbl, 00JacTH) NMPUMEHUMOCTU (PU3MUECKUX 3aKOHOB,
MOHUMATh BCEOOIIMI xapakTep (PyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHCHUS
MEXaHMYECKOM SHEpPruM, 3aKOH COXpPAaHEHUS HUMIYJIbCa, 3aKOH BCEMHUPHOTO
TATOTEHMSI, MEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS BJECKTPUYECKOTO
3apsijia, 3aKOH COXPAHEHMSI SHEPTUHU) U OTPAHUUYCHHOCTh UCTOJIb30BAHUSI YaCTHBIX
3aKOHOB; AaHAJU3UPOBATh (PUBHYECKHUE TMPOIECChI, HCIMOJb3ysl OCHOBHBIC
MOJIOKEHUS, 3aKOHbI M 3aKOHOMEPHOCTH: OTHOCUTEIIBHOCTh MEXaHUYECKOTO
IBUXKEHUS, POPMYITbI KHHEMATHUKU PaBHOYCKOPEHHOTO IBUKEHUS, TPE0Opa30BaHUS
lanunes nmg CKOpOCTM W TEpeMenieHus, Tpu 3akoHa HbloTOHA, NpUHUUI
OTHOCHUTEJIBHOCTH ['anuiiesi, 3aKOH BCEMUPHOTO TIATOTEHHMsI, 3aKOHbl COXpaHEHUS
UMITyJIbCa W MEXaHMYEeCKOM SHEpPruM, CBs3b pabOThl CHIbI C HM3MEHEHUEM
MEXaHUYECKOW SHEpPruHU, YCIOBUS PABHOBECUS TBEPJOIO TEJA; CBSA3b JABJICHUS
UJICAUTBHOIO Ta3a CO CPEAHEW KUHETHYECKOM DHEPrued TEIUIOBOrO JBHXKEHHS W
KOHLIEHTpALlMEl €ro MOJEKYJ, CBSI3b TEMIEpaTypbl BEIIECTBA CO CpEeaHEN
KMHETUYECKOM HHEPrHeil €ro 4YacTull, CBSI3b [JaBJICHHS HACAIbHOIO Tra3za ¢
KOHICHTpAalMEX MOJIEKYJI M €ro TeMIepaTypou, YypaBHeHHe MeHpaeneena-
Knaneiipona, mepBbld 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHECHUS SHEPTUU B
TEIUIOBBIX IPOLECCAX; 3aKOH COXPAHECHUS AJIEKTPUUECKOTr0 3apsaaa, 3akoH KyioHa,
MOTEHIIMAIBHOCTh  JJIEKTPOCTATHYECKOTO  MOJISl, MPUHUUII  CYIEPIO3ULIUU
ANeKTpUYecKUX moJierd, 3akoHa Kynona; 3akonsl OMa mig yyacTKa LENH U s
3aMKHYTOM JICKTPUYECKOM 1IETH, 3aKOH J[>koyiisi-JIeH1a, 3aK0H 3JIEKTpPOMarHuTHOU
WHIYKIHUH, npaBuio JIeHna, mocTynaTsl CenuaibHON TEOPUU OTHOCUTEIBbHOCTU
OWHIITeiHA, ypaBHeHHME OWHINTEeHA s ¢doTod(Pdekra, MmepBbli U BTOPOU
noctysatsel bopa, npuHIMn HeomnpeneneHHocTu ['eiizenOepra, 3aKOH COXpaHEHUs
3apsiia, MAaCCOBOT'O UMCIIA U SHEPTUU B SIACPHBIX PEAKIMIX, 3aKOH PAIMOAKTUBHOIO
pacrnaja;

6) c(hopMHUPOBAaHHOCTH YMEHUH MIPUMEHSITh OCHOBOIIOJIararoIre
ACTPOHOMMYECKHE TOHATHUSI, TEOPHUM M 3aKOHbI ISl aHaiu3a U OOBACHEHUS
dU3NYEeCKUX TMPOILECCOB MPOUCXOAIIMX HAa 3BE3/1aX, B 3BE3JHBIX CHUCTEMaX, B
MEKTaJaKTUUeCKON cpene; NBMKEHUST HEOECHBIX TeJl, SBOJIOIUU 3BE3l U
BcenenHoii;



7) chopMUPOBAHHOCTh YMEHHUH HCCIEIOBATh W AHAJIM3UPOBATH PAa3HOOOpPA3HBIC
(¢u3znueckue SBICHUS U CBOMCTBA OOBEKTOB, MNPOBOAMTH CaMOCTOSATEIbHBIC
HCCJIEI0BAHUS B PEAIbHBIX U JJAOOPATOPHBIX YCIOBHUSX, YATATh U aHAJIU3UPOBATH
XapaKTePUCTUKU MPUOOPOB U YCTPOHCTB, OOBACHITH MPUHLUIIBI X PAOOTHI;

8) chopMHpPOBAaHHOCTH TMPEACTABACHUA O MeETOJaX MONYYCHHS HayYHBIX
ACTPOHOMHMYECKUX 3HAHMI; BJIaJIEHUE YMEHHUSIMU CAMOCTOSITENIbBHO (POPMYIUPOBATH
1eldb UCClenoBaHUud (MPOEKTa), BbLABUIATh THUIOTE3bl HA OCHOBE 3HAHUSA
OCHOBOIOJIAralolux (PU3NUECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPITh HX
HKCIIEPUMEHTAIbHBIMU CPEACTBAMU; IUIAHUPOBATH W MPOBOAUTH (U3MUEecKue
OKCIIEPUMEHTHI, OMHCHIBATh W AHAIM3HPOBATH TOJIYYCHHYIO TNPHU BBHIMOJTHEHUH
JKCIIEpUMEHTa  UHGMOpPMAIUI0, ONpPENEeNsATh  JAOCTOBEPHOCTh  MOJYYEHHOTO
pe3yNbTaTa;

9) chopMUPOBAaHHOCTh YMEHHS pElIaTh pPacUETHBIC 3aJaud C SIBHO 3aJaHHON W
HESIBHO 3aJaHHOM (u3Myeckoil MOJenbl0: Ha OCHOBAaHMM aHalM3a YCJIOBHS
BbIOMpaATh (PU3MYECKHE MOJENH, OTBEYaIoIlhe TPEOOBAHUAM 3a/Jaud, MPUMEHSThH
(bopMyInbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOpUN MpHU
UCIOJIb30BaHUHM MaTEeMAaTHYECKUX METOJIOB PEIlICHHUs 3a]1a4, TPOBOUTh pacUeThl Ha
OCHOBAaHHUU MMEIOLIUXCS JaHHBIX, aHAJTU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH
METOJIbl PELICHUSI C YYETOM IMOJYYEHHBIX PEe3ylbTaTOB; peliaTh KayeCTBEHHBIC
3a/lauu, TpeOyrolue MTPUMEHEHUSI 3HaHUW M3 Pa3HBIX pa3/ieNioB IMIKOJIBHOTO Kypca
¢bu3KKY, a Tak)Ke UHTETPALlMU 3HAHUN U3 APYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO
IIUKJIA: BBICTPAMBATh JJOTHYECKYIO LIETIOUKY PACCYXACHHM C OMOPON Ha U3y4YEeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBICHUS;

10) chopMUPOBAaHHOCTh YMEHHI aHAIM3UPOBaTh W OICHUWBATh MOCICACTBHS
OBITOBOM ¥  TPOU3BOJICTBEHHOW JEATEIbHOCTH YEJOBEKa, CBSI3aHHOM C
¢uznueckuMu  TpoIeccaMu, €  TO3UIMUNA  DKOJOTUYECKOHW  Oe30MacHOCTH;
NPEJICTaBICHUH O palMOHAIBHOM MPHUPOJONOIB30BAHUN, a TaKXKe pPa3yMHOM
VCIOJIb30BAHUN JOCTH)KECHUN HAYKHM M TEXHOJOTHH JJIS JAJbHEHIIETrO Pa3BUTUSA
YeJI0BEYECKOTo 00IeCTBa;

11) oBmajmeHue pa3IMYHBIMU CIIocobamMu padoThl ¢ MH(pOpManueld (U3NIECKOro
CoJlepKaHMsl C HCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHUH,
pa3BUTHE YMEHMI KPUTHUYECKOTO aHAJIM3a W OIEHKU JOCTOBEPHOCTH MOJIy4aeMOi
uH(popMaIny;

12) oBmageHWe  OpPraHW3allMOHHBIMH W IMO3HABATCIIBHBIMU  YMEHHUSIMHU
CaMOCTOSITEJILHOTO TPUOOPETEHHUsS] HOBBIX 3HAHWUN B TIPOLIECCE BBITIOIHECHUS
MPOCKTHBIX U y4EOHO-UCCIEA0BATENBCKUX PabOT, yMEHUSIMU pabOTaTh B TPYIIIE C
BBITIOJTHEHUEM Pa3UYHBIX COIMATBHBIX POJIEH, TUIAHUPOBATh PabOTy TPYMIIHI,
paIMOHANILHO ~ pPaCIpeleNaTh JACSATENBbHOCTh B HECTAHIAPTHBIX CHUTYAIUSX,
aJICKBaTHO OIICHWBATh BKJIAQJ KaXJOTO0 W3 YYACTHUKOB TPYNIBI B PEIICHHE
paccMaTpuBaeMoOU MpoOIEeMEI;

13) chopmmpoBaHHOCT, MOTHBAIMK K  Oyaymied  HpodecCHOHATBHON
NEeSATENBHOCTU MO CIEIUAIBHOCTAM (PU3NKO-TEXHUYECKOTO IPODHUIISL.



1.4. PexomeHayemMoe KOJMYECTBO YacOB Ha OCBOEHHE MPOrpaMMbl
AUCUMILINHBI:

VYyeOnast Harpy3ka oOydaromuxcs - 00bem OIT 170 yacos, B TOM yuciie:
caMocTosiTesbHas padbota odyuaromerocst 10 Jaca;
¢ npenoaasaTeneM 160 yaca, B ToMm ymce:

JIEKIIMU 78 4acoB,

IPaKTUYECKUE 3aHATUA 82 4acOB.



2. CTPYKTYPA U COJAEPXXAHUE YUEBHOW JUCIUILJIMHBI

2.1. O6beM yueOHOM TMCUUILIMHBI U BUAbI y4e0HOH padoThI

Bup y4yeOHo# padoThl

Oo0neM yacoB

1 cemecTp 2 cemecTp 3 cemecTp
Oo6bem OII, B TOM uncJie: 32 54 84
CaMOCTOSITeJIbHAS Pa0oTa 00y4ar0Ierocs 2 4 4
KOHCYJIbTAIMHU - -
¢ mpenojaaBaTeJieM 30 50 80
B TOM YHCJIC:
JIEKIUH, YPOKHU 14 24 40
NPAKTUYECKUE 3aHATHUS 16 26 40
dopma MPOMEKYTOUHOH aTTeCTaIlH 1 zauer ¢ 1 3auerc 13auerc
OLICHKOM OLICHKOM OLICHKOM




2.2. TemaTnuyeckuii IVIaH U cojiep:KaHue Y4eOHOI TucuIInHbl Du3uka

HaumeHnoBaHnue pa3jiesioB
U TeM

Coaep:xkaHue y4eOHOT0 MaTepHaJia, JIa0opaTOpHbIe U MPAKTHYECKHE PAGOThI,
CaMoOCTOfITeIbHAsi padoTa 00yyaImmXxcs, KypcoBasi padoT (IIpoeKT)
(ecnu npeayCMOTPEHBI)

O0BeM yacoB

YpoBenb
OCBOEHMS

1

2

4

Tema 1. Beenenune

Conepsxkanne yueOHOTO MaTepuasa

1

®uznka — (QyHAaMeHTanbHas Hayka o mnpupoge. Pusuka M TexHHKa. Poib
9KCIIEPUMEHTa M TEOpUU B Ipolecce No3HaHus mpuponsl. IlorpemHoctu
u3MepeHu (U3NYECKUX BEJIWYMH. 3BE3JHOE€ HEOO M €ro BUIAMMOE BpallCHHUE.
VYrnoBeie m3mepeHusi Ha HeOe. OmnpeneneHne pacCTOSHUNA 10 HEOSCHBIX TeN Ha
OCHOBE H3MepeHMs napajiakcoB. OCHOBHbIE €IMHUIBI BPEMEHH U MX CBS3b C
neuxeHreM 3emnd. [lonstue o ¢usnueckoit kapTuHe mMupa. MexayHapoHas

cucrema equanir CH.

Pazgen 1.
Mexanuka ¢ 3JieMeHTaAaMu
TE€OPUH OTHOCUTEILHOCTH

12 9, B T.4.
JIEKIUH 6 4,
MpakT. 6 4.

Tema 1.1
OCHOBHBIE IOHATHS KUHEMATUKA

Coneprxanue yaeOHOTO MaTepHaia

1

Mexannuyeckoe — aBuxkenue. Cuctema oTcueta. MarepuanbHas — TOYKA.
XapakTepuCTUKU  MEXaHUYECKOTOo  JBIDKCHUS:  IEpEeMEIIeHHE, CKOpOCTb,
YCKOpEHHUE, TMyTb, TpPAGKTOPHUS, CpenHsAs CKOpocTh. PaBHOMepHOE W
PaBHOYCKOPEHHOE NpPSIMOJMHEHHOE JABIKEHHE U UX rpaduueckoe OIHcaHue.
CBoOoiHOE MTasieHHe.

JIBuKEeHHE 10 OKPY>KHOCTH C IMTOCTOSIHHOM MO0 MOJIYIIIO CKOPOCTBIO.

2

Pemenue 3amau no teme «KuHematuka.

Tema 1.2 lunamuka

Cogepxanue yueOHOTO MaTepuaa

1

OcHoBHas 3aga4a JMHaAaMHUKH. Cuna. Macca. 3akonsl HeroToHa.
3aKkoH BCGMI/IpHOFO Tsrorenus. Cuna TshkecTd. Bec 1 HEeBeCOMOCTb.

2

Pemenne 3ama4d mo teme ((I[I/IHaMI/IKa».

Tema 1.3
3aKOHBI COXpAaHEHUS B

Cogepxanne yueOHOTO MaTepuaia

1

I/IMHYHLC Tena. 3aKoH COXpPAaHCHUS UMITYJIbCA. PeakTuBHOE nBHKEHUE.




MCXAaHHKEC

Paborta u mMomHOCTb. MexaHudeckasi SJHEpPrusi U €e BHUIbl. 3aKOH COXpaHECHHUS
sHepruu. [IpuMeHeHne 3ak0HOB COXPaHEHHSL.

Pemrenne 3a1au no temMe «3aKOHBI COXPAHEHUSI B MEXaHUKEY.

Paznen 2.
Mouiekyasipaas ¢pusuka u
TePMOJAUHAMHUKA

204, BT.4.

1.84
np. 104
cp.24

Tema 2.1
OcuoBel MKT

Conepsxkanne yaueOHOTO MaTepuasa

1

Ocnosuebie nonoxxeanst MKT u ux onbitHoe 060cHOoBanue. Cuiia M SHEPTHs
MEKMOJIEKYJIIPHOTO B3auMoAecTBUSA. bpoyHoBckoe aprkenue. JJuddysus.
Ctpoenue ra3o00pa3HbIX, XXKUAKUX U TBEPABIX Tel. CKOPOCTH JBUKEHUS MOJICKYI.
Pasmeprl 1 macca Mosekys u aromoB. KonndecTBo BelecTsa.

Mougs. [TocrosHnass ABoraapo.

Wneanensiii ra3. JlaBnenne raza. OcHoBHoe ypaBHeHue MKT umaeansHOro rasa.
TemnepaTypa kak Mepa CpeaHENH KUHETUYECKON SHEPTUH Xa0TUYECKOTO JIBUKECHHUS
MOJIEKYJI.

Vpasuenne Kmaneitpona — MengeneeBa. M3ompomeccel, ux rpaduku.
TepmoanHaMudeckas IKajga Temneparyp. AOCOTIOTHBIN HYIIb.

3

Pemenue 3agau no teme «lIpoueccel B razax».

Tema 2.2
OCHOBBI TEPMOTMHAMUKH

Coneprxanue yaeOHOTO MaTepHaia

1

BHyTpeHHsIs SHEPTUs UICIbHOTO Ta3a. MI3MeHeHne BHYTpEHHEH SHEpTUH ra3a B
npoIriecce TerIo00MeHa U coBepieHus padoTel. PaboTa u TerioTa kak GopMel
nepenayn SHeprun. TernoeMKkocTh. Y paBHEHHE TEIUIOBOro Oananca. [lepBoe
HAYaJI0 TEPMOJIMHAMUKHU M €r0 IPUMEHEHHUE K Pa3IMYHbIM H30IPOIECcCaM.
AnuabartHbiii mporiecc. Pabora raza mpu n300apHOM H3MEHEHHUs €ro oObema.
HeoOpaTtumocTh TEIUIOBBIX MpoiieccoB. [IpuHIMIT IEHCTBHS TEIJIOBOM MallluHbI.
KIIJ rerutoBoro apuratens. Poyib TEMJIOBBIX ABUraTesci B HAPOJIHOM XO3HUCTBE U
OXpaHa MpHUpoJibl. BTopoe Havyamo TepMoIMHAMHKH.

Pemenne 3amad mo teme ((TepMOJII/IHaMI/IKa»

HpaKTI/I‘leCKOe 3aHATUC I10 TCMC «OnpeﬂeneHI/Ie YHCHBHOﬁ TCIINIOEMKOCTH
BCIICCTBa»

Tema 2.3

Copepxanne yueOHOTO MaTepuaa
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ArperaTtHoe COCTOSTHUE
BeliecTBa U (pa3oBbie
IIEPEXO0IbI

Ucnapenne u konpaeHcanus. HacbleHHbI map u ero cBoiicTBa. AOCOMIOTHAas M
OTHOCUTEIbHAS BJIAKHOCTh Bo3nyxa. Touka pocbl. Kumnenue. 3aBUCUMOCTh
TeMIepaTypbl  KUNEHUS OT  JaBleHHs. XapaKTEPUCTHUKA KUIKOTO COCTOSHUS
BellecTBa. [[OBEpXHOCTHBIN CIIOW XKUIKOCTH. SIBIICHHS HA T'PaHULE XKUJIKOCTH C
TBepasIM TeroM. CmaunBanue. Kanumisipaocts. Kanuinsipasie siBjieHust B ObITY U
TexHuKe. Kpucramnmyeckoe cOCTOSIHUE BENIECTBA. Y IPYTUE CBOMCTBA TBEPIbIX
ten. 3akoH I'yka. MexaHuueckue cBoWcTBa TBepJbIX Teil. TeroBoe
pacimpenne TBEPAbIX Tel U KuaKocTel. [lnapnenue u Kpuctammsanms.

Pemrenue 3amay o teme «TemmooOMen».

MIPaKTUYECKOE 3aHATHE Ha onpeienieHne Ko uiueHTa JIMHEHHOTO pacIupeHus
TBEPAbIX TeJ

CamocTtosTenpHas padoTa
[TocTpoenue rpaguKoOB MPH PaBHOMEPHOM MPSMOJIMHEHHOM M PaBHOYCKOPEHHOM
nBKeHnsIX. Onrcanne XxapakTepa ABMKEHUS 10 TPaHKy.

Pasgen 3.
OcHOBBI
JIEKTPOAMHAMHKH

524, BT.U.
I 244
np.26 4
c.p. 44

Tema 3.1
DJIeKTpoCcTaTHKA

Coneprkanne yaeOHOTo MaTeprasa

1

ONEKTpUYEeCKU  3apsald. 3aKkoH COXpaHEHHsS 3apsia. 3aKOH COXPaHEHUs
JNEKTPUUYECKOTO  3apsna. 3akoH Kynona. DilekTpudyeckoe TMOJe U €ro
HAIPSKEHHOCTh. [IpuHINN cynepno3uiuuy nojaen

HpaKTI/I‘ICCKaH pa60Ta 10 TEMC KIIPUHIMUII CYIICPIIO3ULIUA MoJiek»

PaGora cun QJICKTPHUYCCKOTO IOJIA IO MEPEMCIICHUTIO 3apsiaa. HOTeHI_II/IaJ'I u
Pa3HOCTb MOTCHIINUAJIOB. CBs3b MCIKAY HAIPS)KECHHOCTBIO U PaA3HOCTHIO
IMOTCHIIMAJIOB. 9KBI’IHOT6HHI/I3,J'ILHLIC IOBEPXHOCTH.

HpOBOI[HI/IKI/I U TUSJICKTPUKHU B JICKTPUYICCKOM II0JIC. HOJ’ISIpI/ISaLII/ISI
JUDJICKTPHUKOB. I[I/IBHGKTPPI‘{CCKEIH IMpOHUIACMOCTb CPCIBI.

Pemenne 3amaq Ha OIMMPEACIICHUC DJICKTPHUYCCKOI'O IMTOTCHIHAJIA

14
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5 | DnexrpoeMkocTh. KoHIeHcCaTOpsl M UX COEIMHEHMS. DHEPIUsl 3apsiKEHHOIO
KOHJICHCATOPA.

6 | CamocrosiTenbHas paboTa
CocraBuTh TabIHIly OCHOBHBIX (DOPMYII 11O pa3zieny « DIEKTPOCTaTUIECKOE HOJIe»
CocraButs Tabnuity « Bugpl coeanHeHUi KOHASHCATOPOBY

7 | Pemenue 3agad no teMe « Jnekrpudeckoe nose. KonaeHcarops».

Tema 3.2 Conepsxkanne yueOHOTO MaTepuasa 12
3aKOHBI IOCTOSIHHOTO TOKa 1 | [TocTOSTHHBIH ANIEKTPUUYECKHIA TOK, €T0 XapaKTEPUCTUKHU. Y CIIOBUS, HEOOXOIMMBIE 2
JUTsl BOBHUKHOBEHUS AJIEKTpUUeCcKoro Toka. Cuiia Toka u miotHocTh Toka. DJ[C
rncroyHnka. 3akoH Oma i ydyacTKa ¥ TIOJIHOM TIeMH.
2 | DJIC ucrounuka. 3akon OMa JJis ydacTKa U TIOJTHOU IETH. 2
2 | Pemenue 3ama4 o reme «3akoHbI OMay. 2
3 | CompoTuBlieHHE KaK JIEKTPUUYECKAs XapaKTEPUCTHKA PE3UCTOPa. 3aBUCUMOCTh
COTIPOTHUBIICHUS PE3UCTOPA OT TeMIepaTyphbl. [IoHATHE O CBEPXITPOBOIMMOCTH.
4 | TlocnenoBaTenbHOE U MApAJIEIbHOE COCTMHEHNE TPOBOAHUKOB. CoeiMHEeHNE 2
MCTOYHUKOB AJICKTPHUYCCKON SHEPTUH B OaTapero.
5 | Pemenue 3ama4 o teme «CoeTMHEHHS TIPOBOTHUKOB). 2
6 | [IpakTdeckoe 3aHATHE HA pacyeT CONMPOTHBIICHHUS.
7 | PabGoTa u MOIITHOCTH TIOCTOSTHHOTO TOKa. 3akoH Jlxoymsa-Jlenna. TermmoBoe 2
JNIEUCTBUE TOKA.
8 | IlpakTyeckoe 3aHATHE HA ONIPEACIICHUE MOIITHOCTH JIAaMITbI OT HANPSHKCHUS
9 | Pemenue koMOMHUPOBAHHBIX 3a]1a4.
10 | Pewmenue 3amad o teme «Pabora 1 MOITHOCTH TOKa. 2
Tema 3.3 Cogepxanue yueOHOTO MaTepuaa 12
DIEeKTPUYECKHUM TOK B 1 | DnekTpuueckuii TOK B JIeKTpoiuTax. CoOCTBEHHAs IPOBOJIUMOCTD 2
Pa3IUYHBIX Cpellax MOJYIPOBOHUKOB. [10TyIPOBOAHUKOBBIE TIPUOOPHI.
2 | DnexTpHYecKuil TOK B Tra3ax U BaKyyMe.

OneKTpu4ecKuit TOK B MOJIyNIpOBOAHUKaX. COOCTBEHHAs TPOBOAUMOCTD
NOJIYNPOBOJHUKOB. [10nynpoBOAHUKOBBIE TPUOOPBHIL.
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p-N repexo B MOJIYIPOBOJAHUKOBBIX IPUOOPAX.

4 | IlpakTyeckoe MPUMEHEHHUE AIEKTPOJIN3a U TUO/IOB B TEXHUKE.
5 | Pemenue 3amau no reme «JIEKTPUUECKUI TOK B Pa3IMNUHBIX CPENAX.
6 | [IpakTHdeckoe 3aHATHE Ha OMPEICICHUE IIEKTPOXUMUIECKOTO SKBHBAJICHTA MEN
Tema 3.4 Conepsxanne yaueOHOTO MaTepuasa 8
MarnuTHoe€ 1oJie 1 | OtkpbiTHe MarHUTHOTO 10JIs. [ToCTOSTHHBIE MATHUTHI U MArHUTHOE TTOJI€ 3EMUITH. 1
MarnuTtHas nHayKIus. B3anMoneiicTBrue TOKOB.
2 | Pemenue 3amay o reMe « MarHuTHOE I10JIE. 2
3 | He#ictBuss  marnutHoro mois. Cumma  Ammepa.  [lpuHnmn — jmeiictBus 2
anektpoasurarens. Cuna Jlopenma. Onpenenenue yieabHoTo 3apsaaa. MarHuTHbIA
noTok. Pabora mo mnepemenieHuo NpoBOJHHMKA C TOKOM B MAarHUTHOM IIOJIE.
MarsauTHEbIe CBOIICTBA BEIIECTBA.
4 | Pemenwue 3aaa4 1o TeMe «JleiiCTBHE MarHUTHOTO TIOJISA, €r0 XapaKTePUCTUKM. 2
Tema 3.5 Coneprxanre yaeOHOTO MaTepraa 10
DJIEKTpOMarHuTHasE MHYKIUS 1 | OnexrpomarautHas nHIyKIMsA. OnbiTel @apazaes. 3akon OMU 2
2 | Pemrenue 3aga4y no reMe «3akousl DOMIN» 3
3 | [lonatue o6 ameKTpoMarHUTHOM Teopuu MakcBemia. BuxpeBoe anmekrpuyeckoe 2
nojie. Camonnaykiusa. IJ1C camonnaykuu. MHIyKTUBHOCTb.
4 | Pemenue 3anau 1o reme «CaMOUHIYKITHSL.) 2
5 | CamocrosrensHas padora 2
CocTaBUTh  CpPaBHUTEIHHYIO TabIuUILy 0 CBOMCTBAaX MarHUTHOTO,
BHUXPEBOTO AEKTPUUYECKOTO U MOCTOSIHHOTO JIEKTPUUYECKOTO MOJIeH
Pazpgen 4. 344, BT.4.
Kosie0anus n BOJIHBI 1. 184
mp. 20 g
cp.2
Tema 4.1 Cogepxanne yueOHOTO MaTepuaa 8 1
Mexannyeckue KojaebaHus u 1 | YpaBHeHHEe TrapMOHHYECKOTO0 KoJieOaHWs. BBIHYXICHHbIE MEXaHUYECKHE 2
BOJIHBI KoJneOaHus. XapaKTepUCTUKU BOJIHBL.
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2 |llpeBpamenue >Hepruu Mpu KosieOaTeIbHOM JBUXKEHHH. VHTEephepeHIrs BOJH.
[Tonsitne 0 mudpakuu BOJH. 3BYKOBBIC BOJTHEI. YJIBTPA3BYK U €r0 MPUMEHEHHE.

3 | Pewenue 3ama4 o teme «MexaHMUECKHUE KOJICOAHUS U BOJIHBL )

4 | TlpakTHuecKoe 3aHATHE: «OTIPEIEICHIUE YCKOPEHUsI CBOOOTHOTO TaJACHHS MPU

IIOMOIITY MAaTEMATHYCCKOI'O MAassTHHUKA)).

Tema 4.2
DNEKTPOMArHUTHBIC KOJICOAHUS

Conepsxkanne yueOHOTO MaTepuasa

1

CBoOO1HBIE ANIEKTpOMarHuTHBIE KosieOanus. [IpeBparienus snepruu B
koJsiebaTennbHOM KOoHTYpe. Dopmyna Tomcona. BeiHYXIEHHBIC AIEKTPUUECKUE
KoJieOaHusl.

[IpakTnueckas paboTa ¢ Ta0NIHIIEeH MEKTPOMEXaHUYECKUX aHAJIOTHH.

Pemenue 3anau no reme «CBOOOAHBIE SJIEKTPOMAarHUTHbBIE KOJIEOAHMS

[IpakTnueckas pabora ¢ rpadukaMu 3aBUCUMOCTH KOOPJIMHATHI OT BpEMEHU

HpaKTquCKOG 3aHATUC U3YUCHHUC SABJICHUA 3JI€KTpOMaFHI/ITHOI71 WHAYKIUU.

[TepemeHnHbIM TOK U €r0 MOJy4eHHe. [ 'eHepaTop NeEpeMEHHOr0 TOKa.

Pemenne 3a1a4 Ha TEMY «ICMHU C MHAYKTUBHBIM U EMKOCTHBIM COIIPOTUBJICHUAMM Y

O INO|OBWIN

[IpeobpazoBanue nepeMeHHOro Toka. Tpancdopmarop. TOkH BBHICOKON YaCTOTHI.
[Ipou3BoCTBO, Nepeaya U NOTpeOIeHNE AIEKTPOIHEPTUH.

Pemenne 3amau o reme «Ilepemennsiit Tok. TparcdopmaTtopy.

10

[IpakTrueckas paboTa: «yCTPOMCTBO U MPUHITUI JCHUCTBUS ICKTPOIBUTATEIISN

11

DNEeKTPOMarHUTHOE MOJI€ U €r0 PACIPOCTPAHEHHUE B BUJIE SJIEKTPOMArHUTHBIX
BOJIH. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH. OTKPBITHII KOJeOaTeNbHbBIN KOHTYP
KaK UCTOYHHUK JIEKTPOMArHUTHBIX BOJIH.

12

CamocrosrenpHas padoTta
Pedepatsl Ha Tembr: M300petenue paauo A. C. [lonoBeiM. @u3ndeckre 0CHOBBI
panuocBs3y. [IpUHIMIIBI pagHoIOKaMK U TEIEBUICHHUS.

13

Pemenue 3amau no treme <(9J'ICKTpOMarHI/ITH06 IIOJIC».

26

Paznea 5. Onruka

10y, BT.4.

1.6 9
mp.10u
c.p.2u4

Tema 5.1
I'eoMeTrpuyeckas 1 BOJTHOBAS

Cogepxanne yueOHOTO MaTepraa

1

3aKOHEBI OTPAKCHHUA U ITPCIIOMJICHUSA CBCTA. ITonnoe OTPAKCHUC CBCTA.

18
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ONTHKA 2 | DnekrpoMarHuTHas mpupoza cBera. CKOpoCcTh pacpOCTPaHEHUs CBETA. 1
3aBUCUMOCTb MEX]Y JJIMHOM BOJIHBI M YACTOTOM JIEKTPOMArHUTHBIX KOJIEOaHUI.
[Tpunnun I'roiirenca.
3 | Pemenue 3amau o reme «I'eomeTprueckas ONTHKa» 3
4 | IlpakTuyeckasi paboTa Ha IOCTPOEHUE B JIMH3AX U 3epKajlax 2
5 | [IpakTnueckas paboTa: «M3MEpEeHUs I0KA3ATENs MPEITOMIICHHS] BEILIECTBaY 2
6 | [IpakTudeckas paboTa: «ompe/eIeHue JITMHBI CBETOBOM BOJTHBI C TIOMOTIBIO 2
JUPAKIIMOHHON PEIIETKI
7 | KorepentHocTh M MOHOXpOMaTUYHOCTh. IHTEpdepeHnns u qudpakuus cBera. 3
Hudpakuronnas pemerka. [lonspusanus csera. Jlucnepcus cera.
Pemenue 3a1a4 o Teme «BOJHOBas ONTHUKA
CamocrosTenbHas padoTa U3yIuTh TeMY: Busl criekTpoB. CieKTpaibHBIN aHATN3.
DNeKTpOMarHUTHbIE U3JIy4eHUS B PA3IMUHbIX JUAla30Hax JJIMH BOJIH.
Pa3znean 6. 184, BT.u.
CTtpoeHue aToma u 1.224
KBaHTOBasi (pu3NKa np. 10 g
Tema 6.1 Coneprxanre yaeOHOTO MaTepraa 8
KBanToBas ontuka 1 | KBanToBas TUIIOTE3a [Tnanka. @®otonsl. BremHnit 2
dhotosnekrpuueckuii 3pdexr. Onbitel CroneroBa A.I'. Tlonstue o
KOPILYCKYJSIPHO — BOJJHOBOM T€OPUHU CBETA.
2 | YpaBaenue DuHmTeiHa i Gorodddekra. [Ipumenenne dotorddexra. Tums
(hOTO3IEMEHTOB.
3 | Pemenue 3anay no teme «3akoHbl GpoTodrdhdhexTar 3
4 | Ilpaktuyeckas paboTa: «HaOMIOACHUS CIUIOMIHOTO U JTMHEHYaTOro CIIEKTPOB
pa3IMYHBIX BEIIECTB
Tema 6.2 Cogepxanne yueOHOTO MaTepraa 24
®usrka atoma v aToMHOro sapa | 1 | Mogens atoma Pesepdopnaa u Tomcon. Onbit Pesepdopra.
2 | Hocrynatsl bopa. M3nydeHue 1 NOTIIONIEHUE SHEPTHH aTOMOM. 3
3 | EcrecTBeHHas paJJMOaKTUBHOCTb, €€ BH/Ibl. 3aKOH PaJMOAKTUBHOTO pacrnaja.
4 | CiocoObl HAOMIOACHUSI M PETUCTPAIIMH 3apsHKEHHBIX YacTHIl. CriocoObl HaOM0ICHHS

W PErucCTpalv 3apsPKCHHBIX YaCTHUI.
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5 | Pemenue 3amau no teme Ha 3aKOH paJiMOAKTUBHOTO pacmaza M dHEPreTHUUECKUi
BBIXO/JI IJICPHOM pEaKLUU
6 | CocraB aromHubIX simep. VCKycCTBeHHasl paJnOaKTUBHOCTh. EcTecTBeHHAS 3
PaIMOaKTUBHOCTb.
7 | Smepubie cuibl. JledekT Macchl. DHEPTHUs CBS3U aTOMHBIX siep. SIaepHble peakiuu.
8 | Henenue tspkensix siaep. Llennas suepHas peakiusi. YnpasisieMas HElHas peakiusi. 3
SnepHslii peakTop.
9 | IlonyueHue pagroaKTUBHBIX U30TOTIOB U UX IPUMEHEHHE.
buonornueckoe aeicTBUE paIMOAKTUBHBIX U3ITyYCHUM.
10 | TepmosinepHblii curTe3. [Ipobiema TepMOsiIepHOI SHEPTETHKH. 2
11 | Pemenue 3amay o teme «du3nka aToMa 1 aTOMHOTO SIIPay 2
12 | Ilpaktrueckas padoTa: «/3ydeHne TPEKOB 3apsHKESHHBIX YaCTHID)
Pazpen 7. 4
OcHOBHBbIE CBe/IeHUS 110
ACTPOHOMMH.
Tema 7.1 Crpoennen | 1 | Ouneprus Connua u 3Be31. DBomonus 3Be3a. lIporcxoxaenue u crpoeHne 4 2
SBOJIOIHSI COJIHEUHOH CHCTEMBEI.
Bcenennoi 2 | Bcenennas. [IponcxoxaeHne u pa3BuTHE HEOCCHBIX Tell. [I0HSITHE 0 KOCMOIOTHH.
Bcero: 1604, B T.u.
1.88 4
np.46 4
1.3.28 4
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3. YCJOBUS PEAJIU3ALIMM PABOUYEN NPOTPAMMBI YUEBHOM
JTUCLHUATIAHBI

3.1. TpeGoBaHus1 K MUHUMAJIbHOMY MAaTePUAJbHO-TEXHUYECKOMY o0ecrie4eHUuI0
Peanu3zauus nporpammel TpeOyeT HAIMYUS y4eOHOr0 KabuHeTa 1 1abopaTopuun (HPU3HKH.

O6opynoBaHue yueOHOro kKabuHeTa u paboyux MecT kKabuHeTa:
NapThl YUEHUUYECKHE,
pa®ounii CTOJI U CTYJI IIPENOiaBaTes,
J€MOHCTPALMOHHBIN CTOI,
ayJUTOpHAsl 1OCKa,
mKadbl 111 XpaHEeHUs: 000pyJ0BaHHUS.

TexHuueckue cpeacta oOydeHHUs:
KOMIIBIOTEP, OBEPXEA-IIPOEKTOP, IKPAH.

O6opynoBaHue 1a00paTOPUU U pabOYNX MECT J1A00PATOPHUU:
CTOJIBI YIYCHHYECKHE,
JEMOHCTPAIMOHHBINA CTO,
CTYJ MpeToaBaTels,
mkadbl I XpaHSHHsI 000PYI0BaHUS,
ayJIUTOpHAsI TOCKa.

[lepeuern 1abopaToOpHOTO 0OOPYAOBAHUS:

1.060pynoBanre oOOIIET0 HAa3HAYEHHUS: WCTOYHHK TIOCTOSIHHOTO W TIEPEMEHHOT0 TOKa,
KOMIUIEKT IPOBOJIOB COCIUHUTEIBHBIX, aMIIEPMETPbI, BOJIBTMETPHI, BEChl C Pa3HOBECAMH,
IITATUBBI, TUHAMOMETP, OapOMETp-aHEPOU I, CTEKIISTHHBIC IIWJIHH/PHI, CTEKIITHHBIC TPYOKH.
2.060opynoBanue sl GPOHTAIBHBIX JA0OPATOPHBIX PadOT, BKIIOYAS JIEMOHCTPAIIMOHHOE
obopynoBaHue: HAaOOPBI JJIA BBIMOJHEHHUS JIA0OPATOPHBIX pabOT IO 3JIEKTPUUYECTBY,
DJIEKTPOJIMHAMUKE, ONTHKE, KOMIUICKT J1abOpaTOpHBIA TO SJICKTPOAMHAMHKE, MAaIlHHA
anekTpodopHasi, KOMIUICKT JIaOOpPaTOPHBIA MO MOJICKYJIIpHOW (U3MKE M TEPMOJIHMHAMUKE,
TpaHcPOpPMaTOPHI, TUTPOMETP MICUXPOMETPUUECKHI, 3BOHOK AIEKTPUYCCKUIM
JEMOHCTPAIlMOHHBIM, MaHOMETp, MalllMHA DJJeKTpHUecKas oOpaTumas, MOJenb s
JIEMOHCTpaluii B 00beMe MarHUTHOTO TOJsi, HA0Op KaJOPUMETPHUYECKUX T, PEOCTaThI,
TEPMOMETp, OIOpETKa, O3UMETp, NpuOOp M ompeaesieHus KodpdUIMEeHTa JIMHEWHOTO
pacIIMpeHus ¢ MHANKATOPOM, MAarHUTHI, CIIEKTPOCKOI, CIIEKTpaIbHbIE TPYOKH, MPUOOp s
3a)KUTAHUS CTIEKTPATBHBIX TPYOOK, CBETOPUIBTPHI, TUPPAKITMOHHAS PEIIETKA.

[TeuaTHbIe TOCOOMS: TEMATHYCCKHUE TAOJIHUIIBI 11O (U3UKE (CTCH/IBI).

NudbopmaimoHHO-KOMMYHUKATUBHBIE ~ CPENICTBA:  KOMIUICKT  HATJIATHO-METOJAMYECKUX
MaTepuanoB Mo pazzaenam (U3UKH.

3.2. HudgopmannoHHoe odecniedyeHue 00yueHUus
MNepeuyeHb peKomeHAyeMbiX yuebHbIX u3paHuii, UHTepHeT - pecypcoB, AONOAHUTENbHOM

nutepaTypbl
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4. KOHTPOJIb U OLHEHKA PE3YJbBTATOB OCBOEHHUA JUCHUIIVINHBI

PesyabTaThl 00y4yenust

Kpurepuu onenku

(I’OpMLI M METOAbI OLICHKH

B pe3yibTare
U3Yy4EHUs y4eOHOT0
npeaMera «Duznkan

oOyJaromuiicsi HayIuTCs:

—  JIEMOHCTPHpOBaThH  Ha
npuMepax poib U MECTO
¢u3ukn B (HOpMHUpPOBAHUU

COBPEMEHHOM Hay4HOH
KapTUHBI MHpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U
TEXHOJIOTHIA, B

HpaKT I/I‘-IGCKOI\/'I JCATCIIBHOCTHU
O,

—  JIEMOHCTpUpOBaTh  Ha
npuMepax B3aNMOCBS3b
Mexay (U3NKOW U IPYyrUMH
C€CTCCTBCHHBIMU HaYKaMI/I;

— yCTaHaBJIMBATh
B3alMOCBSI3b  €CTECTBEHHO-
HAay4YHBIX SIBJICHUI u
MIPUMEHSATh OCHOBHBIE

dbu3nveckne MOJENU IS MX
OIMCAHHS U OOBICHEHHS,

— WCIIOJIb30BaTh
nHpopManuo  (HUIHIECKOTO
COJICpKaHUsI TPH PEHICHUU

y4eOHBIX, MPAKTUYECKHUX,
MIPOEKTHBIX U
UCCIIEIOBATEeNIbCKUX  3ajad,

UHTErpupys HHGOPMAIUIO U3
pa3IMYHBIX HCTOYHHKOB U
KPUTHYECKH €€ OIICHUBAS;

—  pa3nuyath M YMETh
UCIOJB30BaTh B y4eOHO-
HCCIIEIOBATENLCKON

JESTEIIbHOCTH METO/IbI
Hay4HOTO MO3HAHUS
(mabmronenue, ONHUCaHue,
U3MEpeHue,  IKCIIEPUMEHT,
BBIJIBUKCHHE TUTOTE3HI,

MOJENUPOBaHUE U Jp.) H
(GbopMBI HAYYHOTO TIO3HAHUS
(pakThl, 3aKOHBI, TEOPHUH),
JEMOHCTPUPYS Ha IpUMEpax
UX POJIb U MECTO B HAYYHOM
IMO3HAHNH;

— TPOBOJUTH TMpsIMBIE U

Kontpons u OLICHKA
pe3yabTaToB OCBOEHMUS
JMCLIUTUTMHBI OCYIIECTBIISETCS
IpernojaBaTesieM B IpoLecce
NPOBEICHUS  TPAKTHYECKUX
3aHATHH W J1a0OPaTOPHBIX
paboT, TECTUPOBAHMSI, a TAKKE
BBITIOJTHEHUST O0YyJarOITIMHUCS
WHAWBHUIYAIBHBIX  3a/IaHUM,
MPOEKTOB, UCCIEAOBAHMI.

Onenka pe3yabTaToB
00y4JeHHUS:

ITpun BBICTaBIICHAH
TEeKyIIen OIICHKH
YUUTBHIBAETCS:
-pe3yJabTaTUBHOCTh  PAOOTHI
y4amierocsi Mpu BBITIOJTHCHUH
3aJaHuN Ha y4eOHBIX
3aHATHUSIX U CaMOCTOSTEIbHOMN
paboTHI;

- odopmiieHHE  3aJlaHUN

coTrJiacHO oOpa3siia.

[Ipu BbBICTABIIEHUHM HMTOTOBOM
OIICHKH YUHUTBIBACTCS:

- 00bEM M ypOBEHb YCBOCHHS
yUYAIIUMHCS  TEOPETHYECKOTO
Marepuana;

- KayecTBO pelIeHUs 3a/ay.

OcCHOBHBIE METOJBI KOHTPOJIS
3HAHWM: TEKYLIUi,
MEPUOJIMYECKUA W HTOTOBBIN
KOHTPOJIb.

Texymmii KOHTpPOJIb
npoBoAuTCS B hopme:

- YCTHOTO OIIpOCa;

-IMCHbMEHHOTO ormpoca
(camocTOSITETEHOM u
KOHTpPOJIBHON pabOThI);
-TIPOBEPKU BBITIOJTHEHUS
MTUCEMEHHBIX JIOMAIITHIX
3aJIaHHI;

- TSCTHPOBAHUS 10 TEMaM;
- TabOpaTOPHBIX padoT;
-TIOATOTOBKH COOOIICHUI;

-COCTaBJICHHS KOHCIICKTa

-HanmucaHus  pedepaTtoB U

TBOPYECKUX padoT;

- CO3JIlaHHs TPE3EHTAUHUN TI0

BBIOPAaHHOM TEMAaTHKE.

Tekymas MpOBEPKA

MPOBOAMUTCS CUCTEMATUYECKU

u3 ypoka B ypok. [lo umcmy

MPOBEPSIEMBIX U  XapakTepy

BOIIPOCOB  NPOBEPKA MOKET

OBbITDH WH/UBUTyaTbHOM,
bpoHTaTBHON u
KOMOHWHUPOBAHHOM.
[lepuonuueckuid KOHTPOJIb B
dopme:

- THUCbMEHHOW paboThl IO
KaXIOMY pazneny
JCLIUTIIMHBIL.
[Tepuoanueckast poBepKa

NPOBOJUTCS 10 3aBEPIICHUH
TeMBI (pa3zaena).

®dopma IIPOMEKYTOYHOU
aTTecTaluy, YCTaHOBJICHHAs
y4eOHBIM IIJJaHOM B KOHLE 1
CEMECTpa — dK3aM€EH, B KOHILIE 2
CeMecCTpa - DK3aMeH.
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KOCBCHHBIC HU3MCHCHUA

(buznIecKux BEJIMYMH,
BbIOMpas U3MEPUTEIIbHBIE
puOOPHI c y4eToM
HE00X0IMMOM TOYHOCTH
U3MEPEHU, IJIAHUPOBATH
X0Jl HW3MEPEHMH, IO0Iy4aTh
3HAYCHUE U3MeEpPSIEMOn
BEJIMYMHBI U OIICHUBATh
OTHOCHUTEJIbHYIO

HOFpGIHHOCTI) 110 3aJaHHBIM
dhopmynam;

— HpOBOZ[I/ITI) HUCCIICOIOBAHUS
3aBUCUMOCTEN MEXIY
(1)I/I3I/I‘-I€CKI/IMI/I BCIIMYNHAMMU .
HpOBOZ[I/ITI) I/ISMepeHI/IH u
ONpEeNeNsTh  Ha  OCHOBE

WCCIIeIOBAHUS 3HAYCHUE
apamMeTpoB,
XapaKTepU3YIIINUX JaHHYIO
3aBUCUMOCTDB MCXKIOY
BEIMYMHaAMU, n acaaTrb
BBIBOJI c y4eTOM
MOTPEITHOCTH U3MEPEHUN;

— HCI0JIb30BATh TUIs
OTIHMCaHUS Xapakrepa
MPOTEKAHUS (bu3IIECKUX
MIPOIIECCOB (dbusnueckue
BETMYUHbI u
J€MOHCTPUPOBATh
B3aMMOCBSI3b MEX]1y HUMU;

— UCII0JIb30BATh JUTST
OTIMCaHUS Xapakrepa
MPOTEKAHUS buznueckux
MIPOLIECCOB buznueckue
3aKOHBI C YYETOM I'PaHUIl UX
MIPUMEHUMOCTH;

— pflartb KAa4YCCTBCHHBIC
3aJa4du (B TOM YHCIC H

MEXIPEIMETHOTO
Xapakrepa): UCTIOJNB3YS
MOJIENH, ¢buznyeckue
BEJTMYUHBI " 3aKOHBI,
BBICTpaMBaTh JIOTHYECKH
BEPHYIO HETOYKY
00BsICHEHUS
(moxazaTenbCcTBa)

MPEAJIOKEHHOT0 B 3ajJ1aye
nporiecca (SIBJICHUS);

— pemiaTh pacyeTHbIE 3a7auu
C SIBHO 3aJaHHOM
¢buznyecKoil MoOJeNblo: Ha
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OCHOBC aHajM3a YCJIOBUA

3a1aun BBIJICTISITH
(bu3NYECKyIO MOJIEIIb,
HaXOJUTh ¢buznueckue
BEITUYHHBI " 3aKOHBI,
HE0OXOMMBIC u
JOCTaTOYHbIC ULt ee
pelieHus, MIPOBOJIUTH

pacuersl u IIPOBEPSATH
IIOJIY4EHHBIM pe3yibTaT; —
YUUTHIBATh I'PaHULIbI
MIPUMEHEHUS M3YYEHHBIX
¢buznueckux Mojenend mpu
pemieHnH  U3NYECKUX U
MEXIIPEIMETHBIX 33/1a4;

- UCIIOJIb30BaTh
nH(pOpPMaLMI0O U MPUMEHSThH
3HAHMS O IPUHILIUIIAX pabOThI

u OCHOBHBIX
XapaKTepUCTHKAX
M3YYEHHBIX MaIlH,

puOopoB u JIPYTHUX
TEXHUYECKUX YCTPOUCTB ISt
peleHus MIPaKTUYECKUX,
y4e0HO-HCCIIeTOBATEbCKIX
Y IPOEKTHBIX 3a]1a4;

— HCII0JIb30BATh
3HaHUS O (bu3HIeCcKuX
o0beKTax | Tporeccax B
MOBCEIHEBHON KU3HU IS
obecrieueHuss 0€30MAaCHOCTH
npu oOpareHuu c
npubopaMu U TEXHUUYECKUMHU
YCTPOMCTBaMHU, JUIS
COXpaHEHHUS  3J0POBbs H
coOroieHust HOPM
9KOJIOTHYECKOTO TOBEJICHHS
B OKpyXKaroliei cpene, s
TPUHITHS peleHui B
MTOBCEIHEBHOM KH3HHU.
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HOoONOoOOA~WN

14.

15.
16.

17.
18.

19.
20.

21.

22.

23.

24,

25.

0.

5. ®OHbI OLIEHOYHBIX CPEJICTB

1 cemecTp 00yueHus.
dopma npomeKyTouHOM atTrectauun — «AundpdepeHunpoBaHHbIA 3a4eT»

Bonpocs! A noarotoBku k- 1ud@epeHnnpoBaHHOMY 3a4ueTy 3a 1 cemectp

Mexannueckoe  nBwkeHue.  Cucrema  orcuera. OCHOBHBIE — XapaKTEPUCTHUKHU
MEXaHUYECKOr0 JIB)KEHUS (TpaeKTopus, MyTh, NEPEMEIEHHUE, CKOPOCTh, YCKOPEHHE).
VYpaBHEHUE JBUKEHUS.

[IpssMOIMHEHHOE pAaBHOMEPHOE JIBMXKEHUE. XapaKTEPUCTUKH JIBUXKCHUSI.
[IpssMOIMHEHHOE pABHOYCKOPEHHOE JIBU)KEHUE XapaKTEPUCTUKU IBUKEHUSI.
PaBHOMEPHOE IBH>)KEHUE MO OKPYKHOCTH. XaPAKTEPUCTUKH JBUKECHUS

OcHoBHas 3ana4a nuHaMuku. Cuna. Macca. 3akoHsl HeroTOHA.

Bunbl cun: cuna ynpyroctH, cuiia TpEHUs, CHJla TAKECTH, BEC.

NMnynbc Tena. 3aKOH COXpaHEHUs! UMITYJIbca. PeakTUBHOE JBUKEHNE

Mexannyeckass pabota. MomHOCTb. DHEprus Tena.

MexaHnueckasi SJHEPTHs U €€ BUbl. 3aKOH COXPAaHEHHUS DHEPTUU.

XapaKkTepuCcTHKa Ia3000pa3HOro, JKUIAKOT0 U TBEPJOTO COCTOSHUH BeliecTBa. Pazmepsl
1 Macca MOJIEKYII.

. ABmwxenue monekyi. Auddys3us. bBpoyHOoBCKOE 1BUKEHUE.
12.
13.

N3mepenue ckopoctu asmxeHusa Moiekyia. Oneit lITepHa.

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPUHU O CTPOEHUH BelecTBa. Mx
OTIBITHBIE 0OOCHOBAHMSI.

OCHOBHOE ypaBHEHHE KMHETHYECKOW TEOpHH ra3oB. Temmeparypa, Kak Mepa CpeaHein
KMHETUYECKON SHEPTUH JABUKEHUS MOJICKYIL.

HaBnenue. JlaBnenue raza. Eqununel naBinenus. [IpuGopsr.

AOGcomoTHbI Hynb. TepMomuHamMudeckas Ikana Ttemmeparyp. Ilepexom co mikaibl
[lenbcus Ha mkany KenbBuHa.

VYpaBHEHHE COCTOSHHUSI HJICAIBHOTO Tasa IS JTaHHOW Macchl Tasza. [IpuBenaenue obdbema
JAHHOM MacChl ra3a K HOpMaJbHBIM YCIIOBHSIM.

VYpasHenue Menneneea - Knaneitpona. MonsipHas razoBasi HOCTOSIHHAS.

N3omporiecchl B ra3ax u ux rpadukm.

KosmmuecTBO TemnoTsl. Y ienbHas TEIIOEMKOCTh. KOJIMUECTBO TEIUIOTHI PU U3MEHEHUU
arperaTHOTO COCTOSIHUS BellecTBa. KoOJMYECTBO TEIUIOTHI MpPH CrOpaHUH
TOIIUBA.

Tenmossie npuratenu. KIIJ[ remnoBeix nBurareneit. OxpaHa mpupoibl.

AOGCOIOTHAasT ¥ OTHOCUTENbHASI BIAXKHOCTH BO3ayxa. CrocoOBl ONpesiesieHnst U ydeTa
BIIQYKHOCTHU Bo3ayxa. [Ipubopsl. Touka pochl.

[ToBepxHOCTHOE HaTsKEHME KUAKOCTH. KoadOHUIMEHT MOBEPXHOCTHOTO HATSKECHUS.
Omnpenenenune kodhGuUIEEeHTa MOBEPXHOCTHOTO HATSHKEHUS B TaOOpaTOpHOI padore.
SIBiIeHUST CMAYMBAEMOCTH M KanWJUIIPHOCTH. MeHuck. BricoTa mogbeMa KUIKOCTH B
Kanuuisapax

Kpucrannmueckoe coctosiHue BemiectBa. JJanbHU NOpsSI0K. BUABI KPpUCTATIIMYECKUX
CTpYKTYyp. AHu3oTponus. [Tonumopduzm.
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26.
217,
28.

29.
30.

31.
32.

B3anmopelicTBue 3neKTpU4YeCKuX 3apaa0oB. 3akoH Kymnona.

OnekTtpu3anys Tej. 3aKOH COXPaHEHUS 3apsI0B. DIEMEHTAPHBIN 3apsia.

Onextpuueckoe mosne. HampsokeHHOCTh — anekTpuyeckoro  moind.  ['paduueckoe
n300pakeHue nose 3apsaos. [IpuHIUn cynepno3uumm.

DHepreTuyeckas XapakTepUCTHKA MOJIs - MOTeHIMan. Pa3HOCTh MOTEHIIMAIIOB.
[IpOBOJHUKH U TUAIAEKTPUKHU B AIEKTPUUECKOM Mose. JusnexTpruueckas IpOHUIAEMOCTh
CpeIbl.

DIIEKTPOEMKOCTb IMTPOBOJIHUKA. DIEKTPUUECKAsT EMKOCTh II1apa.

Kongencaropsl, ux  coequHeHUss B Oarapero. OHEprusi >SIEKTPUYECKOro MO
KOHJIeHCaTopa

OI_ICHKa WHAUBUAYAJIbHBIX O6pa3OBaT€J'IBHBIX I[OCTI/I}KCHI/Iﬁ Mo pe3yjabTaTaM TCKYIICTO

KOHTPOJISI IPOU3BOJIUTCSA B COOTBETCTBUU C YHUBEPCATIbHOM IIKaIoH (Tabnuia).

IIpoueHT pe3yibTATHBHOCTH KayecTBeHHasi OLleHKAa HHAMBHUAYAJIbHBIX
(mpaBHJILHBIX OTBETOB) 00pa3oBaTebHbIX J0CTHKEHHU I
0aju1 (oTMeTKA) BepOaJIbHbBII aHAJIOT
81+100 5 OTJINYHO
61+80 4 XOPOIIIO
51+60 3 YJIOBJIETBOPUTEIILHO
Menee 50 2 HEY/I0BJICTBOPHUTEITHHO

Kputepuu oreHku:
81+100% (5 OamioB) mpHicBaMBaeTCs OOYyYAIOMIEMYCs, €CIM IPUBEACHO IOJIHOE

NPaBUILHOE PEIICHUE, BKIFOYAOIIEE CICTYIOIINE DIIEMEHTHI:
1) npencraBieH (B ciiydae HEOOXOAMMOCTH) HE COJEPIKAIIUN OIIMOOK CXEeMATUYCCKHIA
PHUCYHOK, cXeMa WU TpaduK, OTpaKarOIINN yCIOBHS 3a1a4H;
2) BEpHO 3amKcaHbl POPMYJIbI, BEIpaXaromye pu3ndeckre 3aKOHbI, MPUMCHEHHE KOTOPBIX
HEO0OXOAMMO JIJISI PEIICHHS 3a]1a4l BRIOpaHHBIM CITOCOOOM;
3) poBeIeHBI HEOOXOAMMbIC MaTEMAaTHUYECKHE ITPEOOPa30BaHUA U PACUEThI, IPUBOIAIINE K
NPaBUILHOMY YHCIOBOMY OTBETY, U TIPEJCTABIICH OTBET.

61+80% (4 Oamra) mnpucBamBaeTCs OOYYAMOIIEMYCs, €CIIM TPHBEICHO pEIICHUE,

CoJieprKalllee OJUH U3 CIEIYIOIUX HEJOCTATKOB!
— B HEOOXOJMMBIX MAaTeMAaTHYEeCKUX MPeoOpa3OBaHUAX M BBIYUCICHUSAX OMYIICHBI
OIITNOKWU;
— MPEJCTaBICHO MPABUIIBHOE PEIICHUE TOJIBKO B 001IeM BHjIE, 0€3 KaKuX-TM0O0 YHCIOBBIX
pacyeTos;
— MPaBWJIBLHO 3alMCaHbl HEOOXOAUMBIE (POPMYIIBI, TIPECTABIECH TPABUIHHBIA PUCYHOK (B
Clly4ae ero HeOOXOIMMOCTH), TpaduK WM cxema, 3alrcaH MPaBWIHHBIA OTBET, HO HE
MpeACTaBIEHbI TPeoOpa30BaHus, MIPUBOAIINE K OTBETY.
—51+60% (3 ©Oamma) mpucBamBaeTCa OOyYalOMEMYyCs, €CIH TPHUBEJACHO pEIICHHE,
COOTBETCTBYIOILIEE OJJTHOMY U3 CIEAYIOIINX CIy4YaeB:
— B PEIICHUU COACPKUTCS OMIMOKA B HEOOXOUMBIX MaTEMATUUECKUX MPEOOpa30BaHUIX U
OTCYTCTBYIOT KaKU€-TMOO YHUCIIOBBIEC PACUETHI;
— JIomylleHa omKrOKa B ONPEEICHUN UCXOHBIX IAHHBIX 10 rpaduKy, pUCYHKY, TabIule,
HO OCTAJIbHOE PElIEHUE BBIMOIHEHO MOJIHO U 0€3 OmuOOK;

24



— 3aMUCaHbl ¥ UCIIOIBb30BAHBI HE BCE UCXOHBIC (DOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHS
3a]ja4M, WIA B OJIHOHM M3 HUX JOMYIIEHa OIHOKa;

— MpeCTaBJIeH (B Ciiy4ae HEOOXOIMMOCTH) TOIBKO MPaBUIBHBINA PUCYHOK, TpaduK, cxema
WU TOJBKO MPaBWILHOE pellieHHe 03 PUCyHKA.

— menee 50% (2 Gamna) mpricBauBaeTcsi 00y4YaIOMIEMYCsl, €CIIM  MPABIIBLHO BBITOIHEHO
MeHee 1/2 Bceil paboThI.

2 cemecTp 00y4eHHU.
dopma NPOMEeXKYTOUHOI aTTecTaumm — «IK3amMeH»

Bormpocs! i1 moAroToBKYU K SK3aMeHy 3a 2 ceMecTp

1. TlocTossHHBIN BHCKTpI/I‘{eCKI/Iﬁ TOK, €TI0 XAapaKTCPUCTHUKH. YcnoBusi BO3HUKHOBEHUS
QJCKTPUYICCKOI'O TOKA.

2. ComnpoTHBJICHUE KaK »dJEKTpUYECKas XapaKTePUCTHUKA PE3UCTOpa. 3aBUCHUMOCTH
COTNPOTHUBIICHUS PE3UCTOPA OT TEMIIEPATyPHI.

3. OmpeneneHue yeIbHOTO COMPOTUBIICHUS MPOBOAHUKA B TA0OpaTOPHOI padoTe.

4. CoenuHeHUE PE3UCTOPOB.

5. Pabora 1 MOITHOCTH MOCTOSIHHOTO TOKa. 3akoH J[>koyis-JIeHiia.

6. HccnenoBanue 3aBUCUMOCTH MOIIIHOCTH JIAMITHI OT HAMPSDKCHUS HA €€ 3aKUMax.

7. O1C ucrounuka. 3akoH Oma J1sl y4acTKa ¥ MOJIHOM LIETH.

8. Ompenenenue DJIC MCTOYHUKA U €T0 CONPOTUBJIEHUS B TAOOpaTOPHOI paboTe.

9. DIeKTpUYECKUH TOK B AJIEKTPOIUTAX. DIEKTposn3. 3akoH Dapajes A 3JIEKTPOoIIn3a.

10. ITonynpoBOAHUKHN.  DJIEKTPUYECKUH TOK B  TOJYNpPOBOAHUKAX. [IpumeHeHue.

DJIEKTPOHHO-JBIPOYHBIA MEPEXOI.
11. MarautHoe mojie. MarauTtHas WHAYKOUSA. BzaumopeiictBue TokoB. ['paduueckoe
n300pakeHNEe MarHUTHBIX TIOJICH.

12. JleticTBrie MarHUTHOTO IOJIS HA MTPOBOJHUK ¢ TOKOM. 3akoH Ammepa. PaMka ¢ Tokom B

MarHUTHOM IIOJIC.

13. JleficTBe MarHUTHOTO TOJIs Ha ABIKYyIuics 3apsaa. Cuna Jlopenna.

14. JIpmxeHue 3aps>KeHHON 4acTHUIIBI B SJICKTPUYECKOM M MAarHUTHOM TTOJISIX.

15. MaruutHsbii notok. @opmyina. Eqununa usmepenus.

16. DnekTpomarautHas HHAYKIUA. OnbiTel @apanes. Bemnmunna 9/1C uaayKImm.

17. 3akon JleHna pans 3JIEKTPOMAarHUTHOM HMHAYKIUHU. OJEKTPOMArHUTHAas TEOpUs

Makcemna. BuxpeBoe 31eKTpudyecKoe nouie.
18. SBnenune camonnnyknuu. UaaykTHBHOCTH. DJIC cCaMOMHAYKIIHH.

19. YpaBHeHHe TapMOHUYECKOTO KoyieOaHus, ero rpaduk. OCHOBHBIE XapaKTEPUCTHUKH

KOJICOaHUM.

20. DnextpomarauTHble KoneOanus. KoneOatenpHbllt  KOHTYp. Popmyna rmepuojaa

3JIEKTPOMArHUTHBIX KOJICOAHUN B KOHTYpE.

21. Tlepemennsrii Tok. [lomydyeHune nepeMeHHOTO CHHYCOUIATLHOTO TOKA P PABHOMEPHOM
BpAaIllCHUM BUTKA B OJHOPOJHOM MarHMUTHOM mnoJie. Ilepuon u yacTtota mepeMeHHOTO

TOKa.
22. YcTpoiicTBo 1 pabota Tpanchopmaropa.
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23. MrHOBEHHOE, aMIUIMTYAHOE W JIEWCTBYIOIIEE 3HAUEHUS HANPSLKEHHUS] U CHIIbI TOKA.
I'paduix u3mMeHeHus Toka.

24. DnextpomaruutHoe tmone. [loctymatel  MakcBemia.CkOpoCTh  paclpoOCTpaHECHUS
ANIEKTPOMArHUTHBIX BOJIH./[JTMHA BOJIHBI.

25. znydyeHre U mpueM 3JIEKTPOMArHUTHBIX BOJIH. OTKPBITBIN KoJieOATENIbHBIA KOHTYP.
DnekTpruyuecKuil pe3onanc.Hactpoiika KOHTypa B p€30HAHC.

26. Pagnocssse. Pagno A.C.IloroBa. OCHOBBI pauOCBSI3H.

27. Ilpenomnenue cBeta.3akoH npenomMiaeHus. OTHOCUTENbHBIN U a0COMIOTHBIN MOKa3aTenu
npesnomieHus. Ux pusnyeckuii cMbIC.

28. IlonHoe oTpaxkenue ceeta. [IpenenbHblil yroa BHyTpeHHero otpaxenus. dopmyra.

29. 3aKOHBI OTPAXKEHUS CBETA.

30. [Ipupona cBera. B dem cocToWT 3ieKTpoMarHuTHas Mpupoga cBeta? 3aBUCHUMOCTD
MEXIY IJTMHOM BOJHBLYACTOTOM 3JEKTPOMArHUTHOTO U3JyUYEHHUS U CKOPOCThIO. JiinHa
BOJIHBI CBETa B BaKyyMe.

31. Unrepdepennus creta. Mutepdepenuus ceera B ToHKUX miieHkax. Konbia Herotona.

32. Nudpakuus cera. JudpakimoHHas pemeTka.

33. OnpenenieHus JJIMHBI CBETOBOM BOJHBI C IIOMOIIBIO TU(PPAKITMOHHON PEIIETKH.

34. lucniepust cBeta. Paznoxkenue 6enoro ceeta nmpu3Moid. CIUTONIHON CIIEKT.

35. YasrpaduoneroBsie u nHpakpacHble Tyun.Mx cBoiicTBa 1 TPUMEHEHHE.

36. Bunpl criektpoB.Crektp Connna.CrieKTpaibHbIi aHaTU3.

37. ITpubGops! A1 MOTYYESHHS U UCCIEAOBAHUS CTIEKTPOB. BUIbI ClIEKTPOB.

38. PeHTreHoBCKUE JTy4yH, UX IPUPO/IA U CBOMCTBA.

39. llIxana AIEKTPOMArHUTHBIX BOJIH.OXapaKTepHu30BaTh paziInyHbIe BUJIbI
AIEKTPOMArHUTHBIX U3Ty4YCHHI.

40. TIpupona cBera.KBanToBasi Teopusi cBeTa.3aBUCUMOCTb MEXAY PHEpPrueil KBaHTa M
YaCcTOTOM 3JIEKTPOMArHUTHOTO n3iydyeHusd. [loctossnaas [lnanka.

41. ®otosnexrpuueckuii 3 dext. 3akoHsl CToneToBa. YpaBHEHUE OWHINTEHHA IS
dboTorddexra.

42. Jlanenue cBera. Pa6oter H.II. JleGenena o oOHApYKEHUIO U U3MEPEHUIO JTaBICHUS
CBETA.

43. Tlpupona cBeta. ENMHCTBO KBAaHTOBOW M BOJIHOBOM TEOpWUU CBETAa. Y CIOBHUA, MPHU
KOTOPBIX MPOSIBIISIFOTCS. BOJJHOBBIE U KBAHTOBBIE CBOMCTBA CBETA.

44. Ctpoenust atoma. OnbiTel Pesepdopaa mo u3yueHunto CTpoeHre aToma.

45. Uznyvyenue u nornoileHne sHepruu atomamu. Iloctynater bopa. [Ipoucxoxaenue
JIMHEWYATHIX CIIEKTPOB.

46. CoctaB aToMHOTO sijipa. M30ToIIHBI.

47. SAnepupie cumbl. JlehekT Macchl aTOMHBIX siAep. DHEPrus CBSI3U. DHEPTUS CBS3U
ATOMHBIX SJIep, MPUXOAIIASICS Ha OJUH KYJIOH.

48. CocTaB aTOMHBIX si7iep. SAepHbIE CHIIBI M UX CBOWMCTBA.

49. PanroakTHBHOCTh. BuWABl paguOaKTUBHOTO W3IMy4YeHUS. 3aKOH paJHMOaKTHBHOTO
pacnazna. buonornueckoe nelcTBUE PaIMOAKTUBHBIX U3JTYUYECHUM.

50. S nepHbie peaknuu. JHEPTETUUSCKHUMN BBIXOT ICPHBIX PEAKITHH.

26



OreHka MHIWBUIYaTbHBIX 00pa30BaTEIbHBIX JOCTHXKEHUN TIO pe3yabTaTaM TeKYIIeTO
KOHTPOJIsl TPOU3BOAMTCSI B COOTBETCTBUU C YHUBEPCAIbHOW MIKAJION (TabnuIa).

IIpoueHT pe3yIbTATHBHOCTH KauyecTBeHHasi OlleHKA HHIUBH/YAJbHBIX
(MpaBMJILHBIX OTBETOB) 00pa3oBaTeIbHbBIX JOCTHKEHUI
0a/1J1 (0TMeTKA) BepOaIbHBII aHAJIOT
81+100 5 OTJINYHO
61+80 4 XOPOIIO
51+60 3 YIIOBJIETBOPUTEIILHO
Mmenee 50 2 HEYIOBJICTBOPHUTEIIBHO

Kpurepun onenku:

— 81+100% (5 OamioB) mpHUCBaWBacTCI OOYyYarOIIEMYyCs, €CIH IPHUBEICHO IOJIHOE
NPaBUILHOE PEIIeHUE, BKIIOYAIOIIEE CIIETYIOIINE DIIEMEHTHI:
1) mpenacrasicH (B ciaydae HEOOXOIUMOCTH) HE COJCPIKAIIMA OMIMOOK CXeMaTHYECKHIt
PUCYHOK, CXeMa WM IpaduK, OTPaXKaIOMINK YCIIOBUS 3a1a4H;
2) BepHO 3amucaHbl GOPMYJIbI, BEIpaxaromye (pu3ndeckre 3aKOHbI, MPUMEHEHHE KOTOPBIX
HEOOXOIMMO JIUISI PEIICHUS 3314l BBIOPAHHBIM CIIOCOO0M;
3) npoBeIeHBI HEOOXOAMMbIC MaTEMaTHUYECKHE ITPEOOPa30BaHUA U PACUEThI, TPUBOIAIINE K
NPAaBWIIBHOMY YHCIIOBOMY OTBETY, M MPEACTABICH OTBET.

— 61+80% (4 Oamra) mnpucBaumBaeTcs OOydYaloOUIeMyCsl, €ClIM MPHUBEACHO pEIICHUE,
COJIepIKaIlee OJMH U3 CICIYIOIINX HETOCTATKOB:
— B HEOOXOIMMBIX MaTeMAaTHYECKUX MPEOOpa3OBaHHUSIX M BBIYUCICHUSIX JOMYIICHBI
OIITNOKH;
— TIPEJICTABJICHO MPAaBUIIBHOE PEIICHUE TOJIHKO B 0011IeM BHJe, 0€3 KaKUX-TH0O0 YMCIOBBIX
pacueToB;
— TPaBHJILHO 3aIMCaHbl HEOOXOAUMEBIE (POPMYIIBI, TIPEICTABICH MPABUIBHBIN PUCYHOK (B
cllydae ero HeoOXOIMMOCTH), TpaduK WJIH CXeMa, 3allicaH MPaBWIBHBIA OTBET, HO HE
IPEICTaBIICHBI IPEOOPA30BAHMS, TPUBOISIINE K OTBETY.

—51+60% (3 Oamra) mnpucBamBaeTcs OOydYaIOMIEMYCs, €CIIM TPHUBEICHO pEIICHHE,
COOTBETCTBYIOIIEE OJTHOMY M3 CIEAYIONIUX CITy4aeB:
— B PEHICHUH COJEPXKUTCS OITHOKA B HEOOXOIMMBIX MAaTEMAaTHUECKUX MPEOOPa30BAHUSIX U
OTCYTCTBYIOT KaKue-JIM0O0 YUCITOBBIE PACUETHI;
— JIOTyIIeHa OTMOKa B OTMPeIeICHIN UCXOAHBIX JaHHBIX MO TpaduKy, pUCYHKY, TaOIHIIE,
HO OCTaJIbHOE PEIICHHE BBHIMIOIHEHO MOJHO U 03 OMHO0K;
— 3ammcaHbl ¥ UCTIOJIb30BaHbI HE BCE UCXOIHBIE (DOPMYIIBI, HEOOXOAMMBIC TSI PEIICHUS
3aJ1auu, WIA B OJJHOW U3 HUX JOIMYIIIEHA OINOKa;
— TpeAcTaBieH (B clly4ae HEOOXOAMMOCTH) TOJIBKO MPaBUIIBHBIN PUCYHOK, TpaduK, cxeMa
WM TOJIBKO MPABUIIBHOE peleHrne 0e3 pUCyHKa.

— meHee 50% (2 6anna) npucBanBaeTcs 00y4yarIeMycsi, €Clii MPaBUJIbHO BBITIOJIHEHO MEHEE
1/2 Bcelt pabOTHI.
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6. AJAIITALIUSI  PABOYEIl  MPOrPAMMBI ISl
JINLY C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMM 310POBbSI (OB3)

ApanTupoBaHHas mporpamma pa3padaTbIBa€TCs MPU HAJTUYHUU 3asIBICHUS CO
CTOpOHBI oOyuwaromerocs (poauTeNeld, B3aKOHHBIX TMpPEACTaBUTENEH) U
MEIUIIMHCKIX NoKa3aHui (pexoMeHIAUAMHA MICUXO0JIOTO-MEIUKO-
neaaroruyeckon KOMUCCHUN). st UHBAJINIOB a/JlanTHPOBaHHAs
oOpa3zoBaTeibHas MporpamMma  pa3pabaThiBa€TCsI B  COOTBETCTBUU  C
UHAUBUAYAJIBHON MporpaMMoi peaOuauTanuu.
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