pes
ﬁ%tm denepanbHOE TOCYIApPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
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Pusuka
HarmpasieHue nmoaroroBku/cnenrnansHocTh 09.03.02 MadopManmoHHbIe CHCTEMBI M TEXHOIOTHH
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TEXHOJIOTUH

®dopma o0yueHHs ouHast

Canxkr-IlerepOypr, 2023



1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
LenssMu OCBOCHUS AUCIUTUINHBI SBISIFOTCS: 03HAKOMIJICHHE CTYJIEHTOB C COBPEMEHHON (PU3NYECKOI
KapTUHOW MUpa, POPMHUPOBAHHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UUECKOro MBIIUICHUS, 00ydeHUE TPAMOTHOMY MPUMEHEHUIO TOJI0KEHUH (yHIaMEHTaIbHON (PU3UKHU K
HAYYHOMY aHAJHM3y CUTYAIHi{, C KOTOPBIMHU CIIEUAIUCTY MPHUAETCS CTAIKUBATHCS MIPU CO3/1aHUH HOBBIX

TEXHOJIOTUH.

B PE3YyIbTaTC OCBOCHUA AUCHHUIIIMHBL «Dusnka» CTYACHT JOJIKCH U3YYHUTH (1)I/I3I/I‘ICCKI/I€ SIBJICHUSA U
3aKOHBI IPpUPOALI, 'PAaHUIBI UX MIPUMCHHUMOCTHU, IPUMCHCHUC 3aKOHOB B BaKHEHIITNX MPAKTUYCCKUX
MMPUITOKCHUAX ; TIO3HAKOMUTLCA C OCHOBHBIMHA (bI/ISI/I‘-IeCKI/IMI/I BCJIIMYMHAMH, 3HATh UX OMMPECACICHUC, CMBICII,

CIIOCOOBI 1 CAWHUIBI USMECPCHM; 3HATb HASHAUYCHUC U IPHUHIHUIIbLI I[eﬁCTBHH BaKHEHIITHUX (1)I/I3I/I'-I€CKI/IX
npuOOpOB.

3amauaMu OCBOCHUS TACIUTUTUHBI SBIISTFOTCS:

* U3y4EHUE OCHOBHBIX (PM3MUECKUX SIBJICHUH, OBNIaJicHUE ()yHIaMEHTAIbHBIMU TTOHSATHSIMH,
3aKOHAMH U TEOPHUSIMH KIIACCHUYECKOW U COBPEMEHHON (PU3UKH, a TAKKE METOIaMU (PHU3UIECKOTO
UCCIICIOBAHMSI,

* OBJIaJICHUE TIPUEMAMHU ¥ METOJIAMH PEIICHHUS KOHKPETHBIX 3a/1a4 U3 PA3JIUYHBIX 00J1acTel
(107370478

* 03HAaKOMJICHHE C COBPEMEHHOW U3MEPUTEIIBHON ammapaTypoid, GOpMHUPOBAHUE HABBIKOB
POBEJCHUS (PUINICCKOTO IKCIICPUMEHTA, YMEHHE BBIICTISATH KOHKPETHOE (PU3NICCKOE COJIePIKaHUE B
MPHUKJIATHBIX 3a7a9ax OyayIiield CrerualbHOCTH,

* U3yYCHHE UCTOPUU PA3BUTHUS (PUUKH.

2. [lepeveHb NIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUSs M0 IUCUMILINHE (MOIYJII0), COOTHECEHHBIX C
HHIUKATOPAMHM JOCTUKEHUSI KOMIeTeHIH i

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JHCLUILINHE, 00eCTIeYNBalOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OIIOI]

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
OOIIeNHXCHEPHBIC 3HAHUS,
METOJIbI MATEMATHYECKOTO
aHaJIM3a ¥ MOJICIIUPOBAHUS,
TEOPETUYECKOTO U
IKCIEPUMEHTATHLHOTO
HCCIIEIOBAHUS B
npoQeCCUuOHATBHON
JEATENLHOCTH

OIIK-1.1 leMmoHCTpUpYET
€CTeCTBEHHOHAYYHbIEC U
oO0IIenHKEeHEpHbIE 3HaHUS B
pELIeHUH 3aJjauu
npodeccuoHaNbHOM
JeSITebHOCTH

3HaeT

KpUTEpUU BbIOOpAa €CTECTBEHHOHAYYHBIX U
OOIIEMH)KEHEPHBIX 3HAHUN HEOOXOIUMBIX IS
perieHus copMyIUPOBAHHON 3a1a9u

yMmeet

OCYILIECTBIISTh BEIOOD HEOOXOTUMBIX
€CTECTBEHHOHAYYHBIX U  OOIIEHH>KEHEPHBIX
3HaHUU s peuieHus chopmynrpoBaHHOU
npodeccnoHanbHOM 3a7aun

BJIAJICET

Metogamu BeIOOpa U OLIEHKM HEOOXOAMMBIX
€CTECTBEHHOHAYYHBIX U  OOIIEMH)KEHEPHBIX
3HAHUM ISl pENIEHUSI TOCTABICHHOM 3aja4u

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
0O0IIenHXCHEPHBIC 3HAHUS,
METO/Ibl MATEMATUYECKOTO
aHaJIu3a ¥ MOJICIIUPOBAHMUS,
TEOPETUYECKOTO U
IKCIEPUMEHTATTLHOTO
UCCIICIOBaHHUS B
npodhecCuoHaNBHOM
JeSITEIIbHOCTH

OIIK-1.3 Ocymectiusier
BBIOOP METO0/1a TEOPETHUECKOTO
U 9KCIIEPUMEHTAIILHOTO
UCCIICIOBAHMS [T PELICHHUS
cOpMYITUPOBAHHOM 331aun
npodeccCuoHaNBHOM
JeSITeIIbHOCTH

3HaeT
OCHOBHBIE  METOJIbI  TEOPETUYECKOTO |
AKCIIEPUMEHTATIBHOTO HCCIICIOBAHMS
[IOCTABICHHOM 3aa4n

ymeeT

OCYILIECTBIISATh BBIOOD METO/IOB
TEOPETUYECKOTO W AKCIEPUMEHTAIBHOTO
UCCIICIOBAHHMS

BJIaJIeeT

crocodoamu HCII0JIb30BaHUs METO/IOB
TEOPETUYECKOTO W AKCIEPUMEHTAIBHOTO

HCCIIEIOBAHUSA




OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBCHHOHAYYHBIC U
00IIIenH)KEHEePHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICJTUPOBAHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIILHOTO
HCCJIEIOBAHHS B
po(heCcCHOHATILHOM
JIEATEILHOCTH

OIIK-1.4 Mcnionb3yeT METOIbI
MaTeMaTH4YeCKOro aHaJIn3a 1
MOJICTUPOBAHUS,
TEOPETHYECKOTO 1
AKCTIIEPUMEHTAIBHOTO
WCCJICIOBAHMS IS PEIICHUS
chopMyIUpOBaHHOM 337291
npodecCHOHATbHON
eITEIbHOCTH

3HaeT
OCHOBHBIC METOJbI MAaTEMATHYCCKOI'O aHaJIM3a
u MOACIINPOBAHUA, TEOPECTUUCCKOTI'O n

AKCIIEPUMEHTAJILHOTO  HUCCIIEJIOBAaHMUS  JUIA
pelieHus chopMyJIHpOBaHHON 3a1aun
npodeccuoHanbHOM AeSITeIbHOCTH

yMmeeT

IIPUMEHATH METOABI MAaTEMATUUCCKOI'O aHAaJIM3a
u MOACIINPOBAHUA, TEOPETUUCCKOTI'O u

OKCHEPUMEHTAIBHOTO  HCCICIOBAHUSA  JUIS
peLeHHs chOopMyYITHPOBAHHOM 3aaun
pohecCHOHATLHOM A TeTbHOCTH

BJIajieeT

HaboOpoM OCHOBHBIX METOJIOB
MaTeMaTHYECKOTO aHaIW3a U MOJICITUPOBAHUS,
TEOPETUYECKOTO U AKCICPUMEHTAIBHOTO
HUCCIICA0BAaHUA HCO6XOI[I/IMBIX AJi1 pCUICHUA
chopmynupoBaHHOI 3a/1auu

npodeccuoHaNbHOM AeSITeIbHOCTH

VK-1 Cnocoben
OCYILECTBIISATH TIOUCK,
KPUTHYECKHH aHATIN3 U
CUHTE3 UHpOpMAIIUH,
HIPUMEHSTh CHCTEMHBIN
MOJIXO/T JIJISL PEIICHUS
[TOCTaBJIEHHBIX 3a7a4

VK-1.1 Ocymectausier
CUCTEMHO-CTPYKTYPHBIH BEIOOD
MH(OPMALIMOHHBIX PECYPCOB (B
TOM 4YHCJIe B IUPPOBOI cpejie)
JUTSE TOMCKa nHGOpMaIuu B
COOTBETCTBHUHU C ITOCTABIICHHOM
3aJauen

3HAeT

METOABl W  TOAXOABl KPUTHYECKOTO U
CHCTEMHOI'0 aHaIM3a IS penieHus
MMOCTaBJICHHOM 3a1a4i

yMeeT

OCYIIECTBIISATh CHCTEMHBIH BBIOOD
HeoOXoaumo  mH(popmanuu U3 o0mIero
MacCchBa  JaHHBIX B COOTBETCTBHH  C
OCTaBJIEHHOU 3ajauei

BJIAJICET

HaBLIKAMH MOKCKa uHbOopMaIuu H

KPUTHYECKOI'O0 aHaJIn3a HOJYUYCHHOTO 00BEMa
JaHHBIX

VK-1 Cnocoben
OCYILECTBIISATH TIOUCK,
KPUTUYECCKHI aHAITU3 U
CHHTE3 HH(pOpMaIINH,
NPUMEHSTh CUCTEMHBIH
TIOJIXOJT JJTsl PEIICHUS
[TOCTaBJIEHHBIX 3a7a4

VK-1.2 BriaBager
uH(pOPMAIINIO, 3HAYUMYIO TSI
OCTABJIICHHOHN 3aauu

3HaeT

OCHOBHBIE 3aKOHBI U SIBICHUA (GU3UKH IS
pelIeHus MOCTaBIEHHOM 3a/1auun

yMeer

pemiath IMOCTaBIEHHBIE 33Jaud OMHUPAsICh Ha
OCHOBHBI€ 3aKOHBI (DU3UKHU
BJajgeeT

OCHOBHBIMH HaBLIKAMH
busnueckoit mHpoOpManUU
MMOCTaBJICHHON 3a1a9H

BBISIBJICHUS
3HAYUMON 1A

VK-2 Cnocoben
OMpeNeNATh KPYyT 3a/1a4 B
paMKax MOCTaBICHHOM
1IN ¥ BEIOUpaTh
OIITUMAJIBHEIE CITOCOOBI HX
penieHus1, UCXOIs U3
JIEUCTBYIOIINUX MMPABOBBIX
HOPM, UMEIOTIIHXCS
pPECYpPCOB 1 OrpaHUYEHUI

VYK-2.4 Cocrasnser
M0CJIEI0BATEIbHOCTh
(anropuTM™) pelieHus 3aaauu

3HaeT

MIOJIXO/JIbl COCTaBJIEHUS AJITOPUTMOB pELICHUS
MOCTaBJICHHBIX 33/1a4

yMmeeT

MOJIXO/JIbI COCTaBJICHUS aJITOPUTMOB pEIICHUS
MOCTaBJIEHHBIX 3a/1a4

BJIaJeeT
QIrOpUTMaMH  petieHust (GU3NYeCKuX 3a7ad
HCITOJIB3YEMBIX JUISL BBIITOJIHEHMS

IMOCTaBJICHHBIX 1€




3. Yka3aHue MecTa JUCHHUILUIMHBI (MO1YJISAA) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMmMbl

JanHast qucuuruinHa (Moayiib) BkitodeHa B biok «/Iucuumnunsl, monynu» b1.0.11 ocHoBHOIM
npodeccuoHaabHOM oOpa3oBarenbHOi nporpammsl 09.03.02 MHpopMaimoHHbIe CHCTEMBI M TEXHOJIOTHU U
OTHOCHUTCS K 00s13aTeJIbHOM YacTH y4eOHOro IIIaHa.

JlucuuiuHa OTHOCUTCS K 0a30BOIM YacTH MaTEMaTHYECKOI0 U €CTECTBEHHO-HAY4YHOro Iukia. OHa
OCHOBBIBA€TCS Ha 3HAHUAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B Pe3yJIbTaTe OCBOCHUS (PU3UKHU
«0a30BbIil YPOBEHbY:

Mexanuka

1. Kunemaruka: MEXaHUYECKOE IBUJKEHUE, ITYTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHHUE.
PaBHOMEpHOE M paBHOIIEPEMEHHOE JIBUKEHHUE.

2. unamuka: Ilepsblit 3akoH HetoToHa. MHEpLnanbHble CUCTEMBI OTcueTa. BTOpoil 3aKkoH
Herotona, macca, cuna. Tpetuii 3akoH HbroToHa. 3akoH BceMupHOro TsaroteHus. 3akoH I'yka. mmyibc.
3aKoH coxpaHeHMs uMIysbca. KuneTnueckast U OTEHIMAIbHAS SHEPTUs. 3aKOH COXPaHEHUsI SHEPTUU B
Mexanuke. PaboTa, MOIIHOCTE.

MonexymsipHas ¢pusuka. TernnoBbie SBICHHS.

1. OcHOBBI MOJIEKYIISIpHO-KUHETHYECKOM Teopun. OcHOBHOE ypaBHeHUEe MKT.

2. YpaBHEHHE COCTOSHUSA UCATBHOTO Ta3a. ['a30BbIe 3aKOHBI.

3. IlepBblit 3ak0H TepMoaAMHAMUKH. PaboTa mpu n3mMeHennn oObema raza. BHyTpeHHss sHeprus
ujeanpHoro rasa. IlpuMenenne nepBoro 3akoHa TEPMOJIMHAMUKH ISl U30IIPOLIECCOB -
Anmnabaruyeckuii mporecc. CUIIOBBIC MAIIMHBI, K.IL.J. TETUIOBON MAaIIHHBI.

4. VI3aMeHeHue arperaTHoro COCTOSIHUS BellecTBa (TUIaBJIeHUE, MapooOpa30BaHNe, KOHICHCALINS).

DNeKTpocTaTuKa

1. Dnextpuueckue 3apsapl. 3aKOH UX coxpaHeHus. 3akoH Kynona. HanpsbkeHHOCTD
aJieKTpocTaTuyeckoro noss. Cunossle TMHUK NoJIs. [IpuHIKI Cyniepno3uLMy MoJiel.

2. PaboTa 1o nepeMemnieHuio MeKTPUIECKOro 3aps/a B anekTpuyeckom nose. [Torenunarn.
PasHocTh noTeHIMAIOB.

3. DnekTpoeMkocTh. KoHneHcaTophl. DIEKTPOEMKOCTh INIOCKOTO KOHIEHCATOpa. DHEPrus
AIIEKTPUYECKOTO I0JIsI KOHJEHCcaTopa.

3aKOHbI IOCTOSIHHOT'O TOKA.

1. Cuna Toka. Conporusienue. 3akoH OMa /115 yuacTKa LIETH.

2. DnekTpoaBHXKyIas cuia. 3akoH Oma 1715 3aMKHYTON LEMNH.

3. Pabora u moutHocTh ToKa. 3akoH [[xoynsa-Jlenma.

MaruuTtHoe none. DIeKTpO-MarHuTHas HHAYKLHS.

1. MarautHoe none. Muaykuns MarautHoro nodst. Cuna Ammepa.

2. JIBuKeHME 3apsHKEHHBIX YacTHUI] B MarHUuTHOM nojie. Cuita Jlopenua.

3. MarHuTHBIM OTOK. 3aKOH 3JIEKTPOMarHuTHOM HHAYKIMU. CaMOMHIYKIHS. DHEPIHUsl MarHUTHOTO
OIS

MexaHnuecKue 1 IeKTPOMarHuTHbIE KoJaeOaHMs.

1. l'apmonHnueckoe kosebanue. Matematuueckuit MasTHUK. [IpyKUHHBIN MasTHUK.

2. Bonnsl. YpaBHeHue BOJHBL. J[JIMHA BOJIHBL, 3BYKOBBIE BOJIHBI.

3. KonebarenbHblil KOHTYp. DJIEKTpOMarHuTHbIE KoJeOaHus, UX NepUuoJl. DIEKTPOMarHUTHbIE
BOJIHBI.

OnTuka.

1. 3axoHBI OTpa)keHUs U NpeaoMiIeHHs cBeTa. [lolHOe BHYTpEHHEE  OTpa)KEHHUE CBETA.

2. JIunzsl. [Toctpoenne nzodpakeHus B auH3ax. Gopmyra JUH3HI.

3. ducnepcus cera. UnTepdepenus 1 1udpakiius CBETOBBIX BOJIH.

KBantoBast  Qusuka.

1. ®oTtorddext. Ypapaenue DitHmrerna 11 Gpotorddexta. @OTOHBI. DHEPTHsl, Macca, UMITYJIbC
¢doroHa.

2. CtpoeHue aroma

No Konx n HauMeHOBaHWE HHIUKATOPA
[Tocnenyromue TUCIUIIIIMHBI
/1 JIOCTHIKEHHUS KOMITETEHIINHA

1 |[Texnuueckas MexaHUKa OIIK-1.3, OIIK-1.4, OIIK-1.5




2 | DNeKTpoTexXHUKA OIIK-1.1, OIIK-1.3

3 |DnexTponuka OIIK-1.1, OIIK-1.3

4 | OCHOBBI apXUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKIIHMA OIIK-1.1
S e T o1, 0132, O 2
6 |be3onmacHOCTD KM3HEAEATCILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
7 |Oxomnorus YK-8.1

8 |TexHomoruueckas (MPOSKTHO-TEXHOJIOTHYECKAS ) TPAKTHKA OIIK-2.1, OIIK-2.5

9 | OCHOBBI KOMITBIOTEPHBIX TEXHOJOTUH B IPUHATHUN PEIICHUM IK-1.1, TIK-1.3

10 |T'eoundopmManiOHHBIE CUCTEMBI OIIK-2.5

4. O0beM TUCHHUILUIMHBI (MOYJISAA) B 3a4€THBIX €IUHULAX C YKA3aHUEM KOJNYeCTBA aKaJleMUYeCKHX
4acoB, BbIJIeJIEHHBbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgaBaresieM (o BUAaAM y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
M3 Hux yacel Ha
Bun yuebHolt paboThl Beero MIPAaKTUYECKYIO
4acoB o 1 2
JATOTOBKY
KontrakTHas padoTa 112 48 64
Jlextmonnsie 3ansatus (JIek) 48 0 16 32
Jlaboparopubie 3ansTus (J1ad) 32 0 16 16
[paktuueckue 3ansatus (I1p) 32 0 16 16
HNnasi KOHTaKTHas pa6oTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUHU TI0 KYpCOBOU paboTe (MPOEKTY),
KOHTPOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTalMIO (Cava 3a4era,
3ayeTa C OICHKOI; 3almTa KypcoBoi paboTh
(nmpoexTa); cnava KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO 0.95 0.95
(KOHCYbTAIUS TIEPE] SK3aMEHOM H c/1ava ’ :
Yachl HA KOHTPOJIb 30,75 4 26,75
CamocTositebHast padora (CP) 109 56 53
O0611as TPY10eMKOCTH JUCHUTIIUHBI (MOTYJIs1)
gacel:| 252 108 144
3aYeTHbIE eIMHUILI: 7 3 4

5. Conep:xaHue THCHHMILITMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 1O pa3jesiaM (TeMaM) ¢ yKa3aHHueM

OTBCJACHHOI'0 HA HUX KOJINYECTBA AKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHI)IX 3aHATHH

5.1. TemaTuueckuii MiaH JUCHUILIAHBI (MOJTYJIs)

KonTakTtHas pabota (1o yueOHBIM
3aHATHSM), Yac.

CpP

o,
=
3| Jexumm I13 JIP
No Pasznesnsl mUCIIUIIMHEBL 2
Q
@) U3 HAX U3 HUX 13 HUX
Ha Ha Ha
MIPaKTH- MIPaKTH- MIPaKTH-
BCEro BCEro BCEro
YECKYI0 YECKYIO YECKYI0

HOATO-
TOBKY

HOATO-
TOBKY

HOATO-
TOBKY

Bceero,
yac.

Kon
WHJUKATOP
a
JOCTUXCHHU
i
KOMIIETEHIT
nun

1. |1 pa3nen. ®usnveckue OCHOBBI

MEXaHHUKH




1.1.

Kunemaruka MMOCTYIIATCJIIBHOT'O
" BpalllaTCJIbHOI'O ABUXKCHH A

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VK-1.1,
YK-1.2,
YK-2.4

1.2.

ﬂI/IHaMI/IKa MOCTYNaTCJIbHOI'O U
BpamaTCJIbHOI0 ABMIKCHUA

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

1.3.

Pabora u sneprus

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

1.4.

MexaHuka BpamaTeabHOro
ABWXKCHUSA TBEPAOTO TECJa.

15

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

1.5.

dusnka KojiebaHUil ¥ BOJIH.

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

2 paznen. MonekynsapHas
¢bu3nKa 1 TepMOANHAMUKA

2.1.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

2.2.

OCHOBBI TEPMOJAMHAMUKHI

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

2.3.

Craructuueckas Gpusmka.

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4




2.4.

SIBrieHus nepeHoca.

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VK-1.1,
YK-1.2,
YK-2.4

3 paznen. Kontposb

3.1

3auer

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

4 pazzaein. DNeKTpUYecTBO U
MarHeTu3m

4.1.

DneKTpocTaTuKa

12

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VYK-1.1,
YK-1.2,
YK-2.4

4.2.

TlocTOsITHHBIIT TOK

10

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VYK-1.1,
YK-1.2,
YK-2.4

4.3.

MarauTHO€E 1oJie B BaKyyMe.
3akon buo-Casapa-Jlamiaca

10

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

4.4,

MarsuTtHsle cBOMCTBa
BeIllECTBA.

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

4.5.

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIOKYIIHAECS 3apAibl U TOKH.

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

4.6.

3J'ICKTpOMaFHI/ITHaSI HWHAYKIOUA

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4




4.7.

OcHoBbI TeOpUK MakcBeia
TUTSL 3IIEKTPOMArHUTHOTO TTOJIS

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VK-1.1,
YK-1.2,
YK-2.4

5 pas3acii. BoanoBas ontuka

5.1.

Wutepdepennus cBera

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

5.2.

Judpakuus cBeTa

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

5.3.

[Tonspuszanusa ceera

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
VYK-1.1,
YK-1.2,
YK-2.4

6 pazzen. D1eMeHThI
KBaHTOBOH (PM3UKHU aTOMOB H
MOJIEKYJT

6.1.

TennoBoe H3JIYUYCHUC U CT'0
3aKOHBI

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

6.2.

Buemnwnit potosddexr.
Oddext Komnrona

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

6.3.

[TnaneTapHas MoieIb aTOMa
Bbopa-Pesepdopna

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4

6.4.

DIeMEHTBI KBAaHTOBOU
MEXaHUKH. Y paBHEHHE
[Ipenunrepa

OIIK-1.1,

OIIK-1.3,

OIIK-1.4,
YK-1.1,
YK-1.2,
YK-2.4




OIIK-1.1,
OIIK-1.3,
. OIIK-1.4
6.5. | DnemMeHTHI sifiepHON (U3UKH 2| 2 3 5) ’
VYK-1.1,
VYK-1.2,
YK-2.4
7. |7 paznen. KonTpoias
OIIK-1.1,
OIIK-1.3,
OIIK-1.4
7.1. | Ox3amen 2 27 ’
YK-1.1,
VYK-1.2,
YK-2.4
5.1. JIexuuu
Ne | HaumenoBaHue pazaena N
. HaumeHoBaHME U KpaTKOE COIEPIKAHUE JTEKIUI
pasn Y TEMBI JICKIU I
KunemaTuka nocrynaresbHOro 1 BpalaTeabHOTO ABUKEHUS
Kunemaruka MarepuanbHas Touka. TpaekTopus, nyTh, nepemenienue. Cucrema
1 MOCTYNATEBHOTO U OTCcyETa. CKOpOCTB, YCKOpPCHHUC. HOpMaHBHOG U TaHI'CHIIMAJIBHOC
BPAIATEIEHOTO yckopeHusi. KunemaTuka BpalaTesIbHOTO ABH)KEHUS DJIEeMEHTApHBIH
JBHYKEHHS IIOBOPOT. YTJIOBBIE CKOPOCTh U YCKOPEHHE, UX CBA3b C AHAIIOTMYHBIMU
JIMHEHUHBIMU BEJIUYMHAMMU.
JluHamKKa oCTyNnaTeabHOro JBUKEHUS
JluHaMuKa WMuepunanbHble CUCTEMBI OTCYETA, 3aKOHBI HBbIOTOHA, cHila TSKECTH, BEC
’ TIOCTYNATENBHOTo i | TEJ, CHIa YIIPYTOCTH, CHIIBI TpEHHs. MIMITyibe. 3aKOH COXpaHeHHs
BpAIIATETLHOTO UMITyJIbCa. Y PaBHEHUE IBUKEHUS TeJla IEPEMEHHOM Macchl. 3aKOH
JIBDKEHUS BCEMUPHOro TAroreHus. I’ papurannonHoe nose. KocMuueckue CKkopocTu.
HewnHepruanbHbIe CUCTEMBI OTCUETA.
Pabora u sneprus
3 PaG OHeprus, pabota, MoHOCTh. KHeTHYeCcKas M MOTEHIMAIbHASL YHEPTHH.
aboTa M SHEPTHA | 3510 coxpanenns sueprun. I'padudeckoe NpecTaBIeHIE SHeprun. Y aap
a0COJIIOTHO YNIPYTUX U HEYNPYTUX TEIl.
MexaHnKa BpamaTeabHOTO ABUKEHUS TBEPAOro Tela.
Mexanuka MoMeHT cuiibl, MOMEHT UMITYJIbCa, MOMEHT HHepuuHu. OCHOBHOE
4 BpaIaTeIbHOTO YpaBHCHHUEC JHUHAMUKHN BPallaTCIIbHOTO ABUXKCHUA TBECPAOro TCIA. TeOpeMa
JIBMKEHUS TBEPIOTO [Ireitnepa. PaGota npu BpamarenbHOM ABKeHUd. KuHeTndeckas
Tena. SHEPTHUsl BPALIAKOIIErocs Tesia. MOMEHT UMITYJIbCA U 3aKOH €ro
coxpaHeHus. ['mpockorr.
®dusnka kojaeOaHU U BOJIH
Konebanus. Bunel konebanuii. 'apmonnyeckue konebdanus. JJuHamuka
rapMOHUYECKUX KojeOanuil. [Ipy>KuHHBIN, MaTeMaTHYECKUN U
5 dmsuka xkonebanmii u | PU3MUECKHit MaSTHUKH. DHEPrusi rapMOHUYECKOro kojebanus. CrnoxxeHue
BOJIH. rapMOHUYECKUX KoJjeOaHMi. 3aTyxarolue 1 BEIHYX/ICHHbIE KOJeOaHMsl.
VYnpyrue BoiHbI. YpaBHEHHE IIIOCKON U cepruueckoil BonHbl. BonHoBoe
ypaBHeHHe. CKOpPOCTb M dHEPrus ynpyrux BoiaH. CTOsYME BOJIHBI.
0 OCHOBBI MOJIEKYJISIPHO-KMHETUUECKOIN TEOPHUH.
6 CHOBBI MOJICKYJIPHO™ | [ neanpuplii ra3. YpaBHEHHE COCTOSHUS HIEATBHOTO Ta3a. OCHOBHOE
KHHCTHHCCKOM TCOPHH | vy apHenye MONEKYIAPHO-KHHETHYECKOH TEOPHH.
OCHOBBI TEpPMOIMHAMUKH
7 OcHoBBI 3aKOH paBHOMEPHOT'O paclpeieeHusl JHEPTUH 110 CTENEHSIM CBOOOIbI
TEPMOJUHAMUKA Mmonekyn. Temnora, paboTta u BHyTpeHHss sHeprus. [lepBoe Hayano




TePMOJAMHAMHUKH. TeIMI0eMKOCTh Ta30B. ArabaTHBIN Tpolecc.
VpaBuenue Maiiepa. YpaBuenue Ilyaccona. [lonutponnueckue
npouecchl. Bropoe Hayano TepMOIUHAMUKU. DHTPOIHS B
tepmoarHamuke. HepaBenctBo Kiayzuyca. [{ukin Kapuo. KIT] TeninoBbix
JIBUTATEJIEH.

CraTtuctuyeckas (pusnka

8 CratucTuyeckad T[ToHATHE O CTATHCTHYECKOM pacnpeneenun. Pacnipenenenne Makcpea.
busnxa. Pacnipenenenne bonsimana. bapomerpudeckas popmysna.
SIBieHus nepeHoca
) Senenns nepenoca. | M3orepmbl Bau-nep-Baanbca. Dddexr royns-Tomcona. Ssnenns
nepenoca. Juddys3us B razax. TemionpoBOAHOCTh ra30B. BS3KOCTh.
DJIEKTpOCTaTHUKA
3akon Kynona. HanpsixeHHOCTB 251ekTpuyeckoro nosisi. Teopema ["aycca.
Pabora cuin anexrpuyeckoro noss. [lorenuuan. CBs3b MEXKIY
11 DneKTpocTaThKa HaIPSHKEHHOCTHIO TTOJISI ¥ TOTEHIIUAIIOM. JIUAJIEKTPUKH U TTPO-BOJTHUKH B
3JIEKTPUYECKOM T0Jie. EMKOCTh MPOBOJHUKA. DHEPTHSI JIEKTPUUECKOTIO
OJISL.
[TocTOSTHHBIN SAEKTPUUECKUN TOK
Cuia toka. [1notaocts Toka. 3/]C. ConpoTuBIEeHNE TPOBOJHUKOB.
12 [MoCTOSHHBII TOK 3akonbsl Oma B nuddepeHInanbHOi 1 HHTerpanbHoi Gopme. Pabora
MOIIIHOCTh TOKa. 3akoH J[xxoyns-Jlenna. [IpaBuna Kupxroda ans
Pa3BETBJICHHBIX LEIIEH.
MaruutHoe nose B Bakyyme. 3akoH buo-Casapa-Jlannaca
MaruutHoe norne B OmnbiT OpcTena. MarautHoe nojie. MarHUTHBIA MOMEHT MarauTHas
13 | sakyyme. 3akon buo- | oiig. 3akon Bro-Casapa-Jlamaca. [Toje PAMOro i KPYroBoro
Capapa-Jlaruaca TOKOB. 3aKOH MOJIHOTO TOKA.
MarauTHbl€ CBOMCTBA BEILIECTRA.
MaruuTHble cBoiictBa | HaMarHnueHHOCTh. HanpsikeHHOCTh MAarHUTHOTO TOJIA. Y CJIOBUS Ha
14 BEIECTRA. TpaHuUIIe pa3jena IByX MarHeTukoB. Kiaccugukaiys MarHeTUKOB.
MaruuTHsIi THCTEPE3NC
JlelficTBe MarHUTHOTO MOJISI HA IBMKYIIMECS 3apsbl U TOKU
JeiicTBre MarauTHOTO |3aKOoH Ammepa. Cuna JlopeHua. [[BikeHre 3apsHKCHHBIX YaCTHIL B
15 | mons Ha mBUKyIIEecs |MArHUTHOM moiie. PaMka ¢ TOKOM B MarHUTHOM I10J1e. MarHUTHBIH MOTOK.
3apA/IBI ¥ TOKH. Pabora, coBepiiaemasi mpu nepeMenieHuy MpOBOJAHUKA C TO-KOM B
MarHuTHOM noJje. Teopema ["aycca [uist MAarHUTHOTO MOTOKA.
DNIEKTPOMarHuTHasE MHIYKIUS.
16 DneKTpoMarHuTHas 3akoH 3nekTpoMarHuTHON nHaykuuu dapanes. [lpasumno Jlenna.
VHTYKITHST Camounnykuus. Buxpesbie Toku. UHIYKTUBHOCTh KOHTYpa. B3aumuas
uHAyknus. Tpanchopmarop. DHeprus MarHUTHOTO TOJIS.
OCHOBBI TEOPUH OcHoBbI TeOpun MakcBeria Juist 3JIEKTPOMAarHUTHOTO MOJIst
MakcBeia Juis Buxpesoe anexrpuueckoe nojue. Tok cMmemienus. Y paBHeHus: MakcBeiia
17 2IEKTPOMATHUTHOTO | VIS SJIEKTPOMArHUTHOTO TIOJIS. DHEPIHsl M MMITYJIbC JJIEKTPOMArHUTHBIX
TOJIsL BoJH. [1Ikana 351eKTpOMarHUTHBIX BOJIH.
WnTepdepenmus ceeta
[ToHsiTHE O KOPITYCKYISIPHO-BOTHOBOM ayanu3Me. KorepeHTHbIe BOJTHBI.
18 I/IHTep(bepeHuH;[ CcBETa I/IHTep(l)epeH]_[I/Iﬂ. YcnoBue MakKCuMyMa 1 MUHUMYyMa I/IHTep(i)epeHHI/H/I.
UnTepdepenius B Tonkux mieHkax. Kounbua Heiotona. [lpumenenus
uHTEp(pEepeHITIH.
Judpaxuus csera
19 Judpaxnus cBeTa [Tpunmun [Noiirenca-®penens. 3oubl Openens. udpakuus Openens Ha

KpyriioM oTBepcTuu U ucke. udpakuus OpayHrodepa Ha mIeH.




Judpakuronnas pemierka. Pa3pematomas crmocoOHOCTh ONTHYSCKUX
puOOPOB.

20

[Tonspusanusa ceera

[Tonsapuzanus cBera

EcrecTBeHHbIN 1 MOJIIpU30BaHHBIN CBET. 3akoH Maittoca. 3akoH
Bbproctepa. JIBoitHoe mydenpenomiienue. D ekt Keppa. Bpamenue
IJIOCKOCTH MOJISIPU3ALINH.

21

TemmoBoe HU3JTy4YCHUC U
€Iro 3aKOHbI

TenoBoe n3my4yeHune 1 ero 3aKOHbI

XapaKTepUCTUKHU TEIIOBOTO M3ydeHus. 3akoH Kupxroda. 3akon
Credana-bonbimana. 3akon cmemienus Buna. @opmyna Panes-/xunca.
®opmyia [Linanka.

22

Buemnuit pororddexr.
Dddext Komnrona

Buemmnuii porosadpdexr. dpdpext Komnrona.

3akoHbl BHEMIHEro GoTodddexra. YpaBHeHUe DUHIITEHHA IS
¢doroaddexra. Ilpumenenue porordpdexra. Macca u umiynsc GpoToHa.
Hasnenue cBeta. dpdext Komnrona u ero anemeHTapHas TEOPHSL.

23

[InanerapHas monenn
atoma bopa-Pezepdopna

[Tnanerapnas monens aroma bopa-Pesepdopna
JIuneituaTeiii ciekTp aroma Bogopoa. ®opmyna bansmepa-Pundepra.
[Toctynatel bopa. OnbiTel ®panka u ['epua. Cnexktp aTtoma Bo1opoJa 1o

bopy.

24

DIIeMEHThI KBAaHTOBOM
MEXaHUKH. Y paBHEHHE
[IIpenunrepa

DneMeHThl KBaHTOBOW MexaHUKH. Y paBHenue lllpenunrepa
KopnyckynsipHO-BOIHOBOM yaliu3M CBOMCTB BellecTBa. [ unoresa ae
Bpoiinsa. CootHomienue Heonpenenennocteit ['eitzendepra. Bonnosas
¢byukus. Ypasuenue lllpenunrepa. Yactuia B ofHOMEpPHOA
MPSIMOYTOJIbHOH "MOTEHIMATBHON siMe" ¢ OECKOHEUHO BHICOKUMU
"ctenkamu". TyHHENbHBIN D PEKT.

25

DneMEHTHI SAepHOH
buzuku

DneMeHTHI siiepHON (pU3UKU

Pasmep, cocras u 3apsx aroMHOTO0 sapa. MaccoBoe U 3apsA0BO€E YUCIa.
Hedext maccel u sHEeprus cBsizu sapa. CruH sapa U €ro MarHUTHBINA
MOMEHT. S epHsble cuibl. Mozenu anpa. PaaroakTUBHOE U3IIydEHUE U €ro
BHJIBI. 3aKOH paJMOoaKTUBHOTO pacnaza. [IpaBuiia cMemeHus.
3akoHOMEpHOCTHU o-pacnana. B-Pacnan. Heittpuno. ['amma-uznyuenue u
ero coiictBa. PezonancHoe nornouienue g-usinydeHus (3¢ ekt
Méccbayapa). Merobl HAOIIOAEHUS U PETUCTPALIUN PATMOAKTUBHBIX
M3JIy4eHUH U 4yacTHll. SliepHble peaKIMi U UX OCHOBHBIE THIIHI.
[Mo3utpon. b+-Pacnan. DnekrpoHHbIit 3axBat. OTKPHITHE HEHTPOHA.
SnepHble peakuuy oA IeHCTBUEM HEUTPOHOB. Peakuus nenenus sapa.
Hennas peakuusa nenenus. llonsatue o anepHou sHepreTuke. Peakuus
CHHTE3a aTOMHBIX s/iep. [IpobnemMa ynpapisieMbIX TEPMOSIIEPHBIX
peakuunii. Tunsl B3aMMOJAEUCTBUM 3JIEMEHTAPHBIX YaCTHIL]

5.2. IIpakTudeckue 3aHATHS

HaunmenoBanue paznena

pJ::H U TEeMbI IPAKTHHECKAX HaumeHnoBanue u cosiepkaHne NpakTUUECKUX 3aHATHI
3aHITHH
Kunemarnka nocTynaTesbHOTO M BpallaTeJIbHOTO JBUKCHUS
Kunematuka Pemenue 3anau: MarepuanbHas Touka. Tpaekropusl, yTh, NEPEMELICHHE.
L noctynarensHoro n | Cucrema orcuera. CkopocTs, yckopenue. HopmanbHoe i TaHICHIHAIBHOS
BPAIATEILHOTO yckopeHus. Kunemaruka BpamaTeapHOro IBHKEHUS DJIEeMEHTapHbIN
JIBHYKEHHS MIOBOPOT. YTJIOBBIE CKOPOCTh M YCKOPEHHUE, X CBA3b C aHAJIOTMYHBIMU
JMHENHBIMU BEIMUYNHAMMU.
JlnHamMKKa MOCTYNaTeIbHOTO IBUKECHUS
HuHamnka Pemenue 3anau: MuepuuanbHbie CUCTEMBI OTCUETA, 3aKOHBI HbIOTOHA,
2 IIOCTYIIATCJIBHOTO U | cyia TSKECTH, BEC TEJl, CUJIa YIPYTOCTH, CUIIbl TpeHust. UMiynbe. 3akoH
BpamaTeJIbHOro COXpaHEHUs NMITYJIbCa. Y PABHEHUE IBHKEHUS TEJIa IEPEMEHHON MacCCHI.
ABMKCHUSA 3aKkoH BceMHUpHOro TsaroteHus. ['paBurammonnoe noise. Kocmuueckue




CKOpPOCTH. HCI/IHepI_[I/IaJ'II)HBIG CHUCTEMBI OTCUECTA.

PaGota u sneprus

Pabora u sHeprus

Pemenue 3amau: Dueprus, padota, MomHocTh. Kunernueckast u
NOTEHIMAIbHAS YHEPTUHU. 3aKOH COXpaHeHus dHepruu. I'paduueckoe
IPEJCTaBICHNUE SJHEPTUU. Y 1ap aOCONIOTHO YIPYTUX U HEYNPYTUX TEll.

MexaHuKka
BpaIaTeJIbHOTO
JIBIDKCHHSI TBEPJIOTO
Tena.

MexaHuka BpaliaTeabHOro JBUKEHHS TBEPAOrO Tesa

Pemenue 3anau: MOMEHT CUJTbI, MOMEHT UMITYJIbCA, MOMEHT UHEPIUH.
OcHOBHOE ypaBHEHUE TMHAMUKH BpPAIIATEIbHOTO JBUKEHUS TBEPAOTO
tena. Teopema IllTeiinepa. PaGoTta mpu BpamareabHOM JBHKEHUH.
Kunernyeckas sHeprus Bpamiarouierocs teixa. MOMEHT UMITyJIbCca U 3aKOH
ero coxpanenus. ['mpockor.

dusnka KosebaHuii u
BOJIH.

®dusrka KoaeOaHui 1 BOJIH

Pemenue 3amau: Konebanus. Buasr konebanuii. ['apmMmoHuveckue
KojeOanus. J[nHamuka rapMoHUYecKuX Kojaeoanuil. [IpyKuHHBIH,
MaTEeMaTUYECKUN ¥ PU3NIECKUA MasSTHUKH. DHEPTUs TapMOHUYECKOTO
koneOanus. CokeHre rapMOHMYECKUX KoJieOaHui. 3aTyxaronme u
BBIHYXJ/ICHHbIE KoJieOaHus. YIpyrue BOJHbI. Y paBHEHUE IIIOCKOH U
cdepuueckoit BonHbl. BonHoBoe ypaBHeHHe. CKOPOCTb U SHEPTHs
ynpyrux BoJiH. CTosiuue BOJIHBI.

OCHOBBI MOJICKYIISIPHO-
KHUHETUYECKOH TCOPpUU

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH
Pemenue 3anau: neanbHslil raz. YpaBHEHUE COCTOSHUS UEAIBHOIO Ta3a.
OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

OCHOBBI
TEPMOJIMHAMUKH

OCHOBBI TEPMOJUHAMUKHI

Pemenue 3aiau: 3aKkoH paBHOMEPHOI'O pacipeiesIeHNs SHEPTUH 110
CTEeNeHsIM cBOOOIbI MOJIEKYI. TernoTa, paboTa U BHYTPEHHSS SHEPTUSL.
[TepBoe Hauano TepMoAHAMUKU. TernmoeMKocTh ra3oB. AqnabaTHBIM
npouecc. YpaBaenue Maiiepa. YpasHenue Ilyaccona. [lonutponuyeckue
npotueccsl. Bropoe Hayano TepMOAMHAMUKA. DHTPOIUS B
tepmoauHamuke. HepaBenctso Kiaysuyca. [ukn Kapno. KII/I rennossix
JBUTaTEJICH.

CraTtuctuueckas
¢du3uka.

Craructuueckas pusuka

Pemenue 3agau: [ToHsATHE O CTATUCTUYECKOM paCpEICIICHUN.
Pacnpenenenne Maxkcsenna. Pactipenenenne bonpnmana.
bapomerpuueckas hopmyina.

SIBreHus nepexHoca.

SIBenus nepeHoca
Pemenue 3amau: SABnenus nepenoca. Auddysus B razax.
TermmonpoBOAHOCTH Ta30B. BsA3KOCTh.

11

DNeKTpocTaTuKa

DNeKTpOoCTaTUKA

Pemenue 3amau: 3akon Kymnona. HampsikeHHOCTB 2JIEKTPUUECKOTO MOJISI.
Teopema I'aycca. Pabota cun snexrpuyeckoro noss. [Torentuan. Cesi3b
MECXKAY HAIMMPSXKECHHOCTBIO ITOJIA U ITOTCHIMAJIOM. HI/ISHGKTpI/IKI/I " IIpOo-
BOOHUKHU B 3JICKTPHUYCCKOM I10JIC. EMKocThb IMPOBOAHUKA. 3Heprm{
3IEKTPUYECKOTO MOJIS.

12

ITocTOSSHHEII TOK

IToCTOSIHHBIN 2TEKTPUYECKUNA TOK

Pemenne 3amau: Cuna toka. IlnotHocts Toka. D/]C. ConpoTuienune
POBOAHMKOB. 3aKkoHbl OMa B nuddepeHuanbHoi 1 UHTerpaibHON
dopwme. PaboTa  momHOCTE TOKA. 3akoH Joymnsa-Jlenma. [IpaBua
Kupxroda st pa3BeTBIEHHBIX IEEH.

13

MaruuTtHoe noJse B
BakyyMme. 3akoH buo-
Cagapa-Jlannaca

MarnuTHoe nose B Bakyyme. 3akoH bruo-Caapa-Jlamnaca.

Pemenue 3amau: OnbiT Ipctena. MarautHoe mojie. MarHUTHBI MOMEHT
MarnutHas naaykius. 3akoH buo-Casapa-Jlamnaca. [Tose npsimoro u
KPYTOBOT'O TOKOB. 3aKOH TOJIHOTO TOKA.

15

JleiicTBE MAarHUTHOTO

JleficTBHe MarHWTHOTO TIOJISI HA IBIDKYIIUECS 3apsIbl U TOKU




TIOJIST Ha IBYDKYIITUECS
3apsibl M TOKH.

Pemenue 3amgau: 3akon Amnepa. Cuna Jlopenna. JIBukeHne 3apssKkeHHBIX
YacTHIl B MArHUTHOM Tojie. PaMka ¢ TOkOM B MarHUTHOM TIOJI€.
MarnuTHbIi oTok. PaboTa, coBepiaemasi mpu nepeMeneHuH
MPOBOJHUKA C TO-KOM B MarHuTHOM 1ojie. Teopema ["aycca nis
MarHMTHOTO MOTOKA.

16

DNeKTpOMarHuTHas
HHIYKIUS

DneKTpOMarHuTHas MHIYKLHS.

Pemenue 3anau: 3akoH aniekTpoMarHuTHOW nHAYKIMK Papanes. [Ipasuio
Jlenna. Camonnaykuus. Buxpesble Toku. IHIyKTUBHOCTb KOHTYpa.
B3anmnas nanykuus. Tpancdopmatop. DHEpruss MAarHUTHOTO OIS,

18

WuTepdepennus ceera

WnTepdepennus creta

Pemenue 3anay: [loHsaTHE O KOPIYCKYJISPHO-BOJIHOBOM JyaU3MeE.
KorepenTHsie BosiHbl. UHTEpdepenius. YcioBue MakCUMyMa 1 MUHUMYMa
untepdepenuu. Murepdpepennns B ToHkux rieHkax. Kosbia HeroToHa.
[Ipumenenust uHTEpPEepeHIINN.

19

Hudpakmaus ceera

Hudpaxius ceera

Pemenue 3anau: [Mpunnun ['toiirenca-dpenens. 3oub1 Openernsi.
Hudpaxius Openenst Ha KPyriIoM OTBEPCTUH | Aucke. Jndpaxims
@paynrodepa Ha menu. udpakunonnas pemerka. Paspemaromas
CIOCOOHOCTh ONTHYECKUX MPUOOPOB.

20

ITonsipusanus ceera

[Tonspusanusa ceera

Pemenue 3amau: EctecTBeHHBIN 1 OJIIPU30BaHHbBIN CBET. 3akOoH Masroca.
3akon bprocrepa. [{BoitHoe iyuenpenomienne. Ddpdext Keppa.
Bparienue niockocTy noasipu3alui.

21

TemnoBoe u3irydeHue u
€ro 3aKOHBI

TeruioBoe U3y4YeHUE U €r0 3aKOHBI

Pemenne 3aau: XapakTepUCTHKH TEIJIOBOTO M3JIy4CHUs. 3aKOH
Kupxroga. 3akon Credpana-bonpumana. 3akon cmenienns Buna. @opmyna
Panes-/xxunca. @opmyna [lnanka.

22

Buemnuit poroaddexr.
Dddext Komnrona

Buemnuit poroaddext. Iddext Komnrona.

Pemenue 3aau: 3akoHsl BHeIIHero gporo3ddexra. YpaBHeHue
OnHreitna 11 porodddekra. [lpumenenue Gpororddexra. Macca u
umnynsc ¢potonHa. J[aBnenue ceera. dppext Komnrona u ero
3JIEMEHTapHAas TEOPHUS.

23

IInanerapHas Mmozenb
atoma bopa-Pezepdopna

[Tnanerapnas monens atroma bopa-Pesepdopna

Pemenue 3agau: JInHenyaTelil ciekTp atoma Bogopoaa. Gopmyia
banemepa-Punbepra. I[loctynarst bopa. OnbiTel @panka u ['epua. Cnexrp
aToma Bojiopoza o bopy.

5.3. JIJaGoparopubie paboThI

HaumenoBanue paznena

pj:;fﬂ U TeMbI 1a00paTOPHBIX HaumeHoBaHue U conepkanue 1a00paTOPHBIX PadOT
pabor
Kunemarnka KunemaTHka NOCTYNATENIbHOIO U BPAIIATENIbHOIO JBIKEHUS
1 nocrynarenasHoro u | Onpenenenue o6beMa HUIMHIPA TIPU MOMOIIU MITAHT€HIUPKYJIs
BPAIIaTEIbHOTO
JBHKECHUS
JuHamuka JluHAMUKa OCTYNATEIbHOTO JBIKEHUS
2 nocrynarensHoro u | Onpeznenenue yckopeHust cBOOOAHOIO MajieHUs IIPU ITOMOLIH
BPAIIAaTEILHOTO MaTeMaTU4ecKOro MasTHHKA
JBYKCHUS
Pabora u sHeprus
3 Pabora v oHeprus OmnpeneneHre MOMEHTA HHEPLIMU C OMOILIbIO MasiTHUKA MakcBesia
MexaHuka MexaHuka BpalaTeIbHOrO ABUKEHUS TBEPJOro Tella
4 BPAIaTEIbHOTO H3yuyeHue OCHOBHOTO ypaBHEHUs JUHAMHKH BPAIATEIbHOIO IBIKEHUS

JABVIKCHUA TBEPAOTO




TEI1a.

dusnka xKosebaHuii u

Ddusuka KojieOaHuil U BOIH

S) W3ydeHne GpU3HUECKOro MasiTHIKA
BOJIH.
0 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.
6 CHOBBI MOCKYTAPHO™ | Opipenenenne yHuBepcanbHOil Ta30B0i OCTOSHHON M IIIOTHOCTH BO3/LyXa
KHHETHYECKOU TEOPUH | o overonyn.
. OCHOBBI OCHOBBI TEPMOJUHAMUKHI
TEPMOAUHAMUKHA Onpez[eﬂeHHe OTHOMICHUS TEIIOEMKOCTEH BO3ayXxa
SIBnenuns nepenoca
9 SBnenus neperoca. | Onpenenenne ko3 duipenTa BA3KOCTH U CPEIHEH IIMHBI CBOOOIHOTO
npobera MoJIeKyJ BO3TyXa
1 3 DIIEKTPOCTaTHKA.
JICKTpoCTaTHKA ['paduueckoe npeacTaBiIeHNUE MEKTPOCTATUIECKOTO OIS
IToCTOSHHBIN JIEKTPUUYECKUI TOK
HccnenoBanue 3aBUCMMOCTH MOUTHOCTH, BBIAEISEMOM B LIENU
12 - . MOCTOSTHHOTO TOKa, ¥ KO3 (UIIMEeHTa MOJIE3HOT0 JEHCTBUS HCTOYHHUKA OT
OCTOSHHBIN TOK CHJIbI TOKA U BHEILIHETO COITPOTHUBIICHHUSL.
N3ydeHnue paboThl 2IEKTPOHHOM JIAMITBI.
N3yuenue npoieccoB 3apsiKu U pa3psAKU KOHIEHCATOpa.
M MaruutHoe none B Bakyyme. 3akoH buo-Casapa-Jlannaca.
arHATHOC MOJIC B OrnpeneneHre ropu30HTAIIBHON COCTABIISIIOLIEH HAIPSHKEHHOCTH
13 | Bakyyme. 3akoH buo- 3
c e MarHUTHOTO 10JI1 3€MJIM MPU MOMOIIM TAHT€HC-TAIIbBAHOMETPA.
apapa-Jlaiaca N3mepenrie HanpsHKEHHOCTH MarHUTHOTO TOJIsE HA OCH KPYTrOBOI'O TOKa
JleiicTBre MarHUTHOTO |/ICHCTBHE MArHUTHOTO TOJIS HA JABMKYIIUECS 3apsi/Ibl M TOKH.
15 I10JIS1 Ha JBYDKYIIUECS I/I?,y‘-IGHI/IG MAar"HuTHOTO I10JIa COJICHOKJa C IIOMOIIBIO JaTUHKa Xojma.
3apsibl U TOKH. Omnpenenenue yieiabHOro 3apsja 3JeKTPpOHa METOJOM MarHeTpOHa
DNIEKTpOMarHuTHask UHIYKIUS
16 3J'ICKTpOMaFHI/ITHa$I I/I3yquI/Ie SIBIICHUS B3aMHOM HHAYKIIUU
WHTYKIUS Ornpenenenne UHAYKTUBHOCTH KaTyIIKH METOJJOM PE30HAHCA B
KOJIe0aTeIbHOM KOHTYpE
WnTepdepenius ceeta
18 | u Omnpenenenue JUIMHBI CBETOBOM BOJIHBI ITpH oMoy kosel, HeroTona
HTEPQEPEHLINA CBETA | o0 nenopanie BONHOBOTO TOJA KOTEPEHTHBIX HCTOTHHKOB
Omnpenenenue JUIMHBI CBETOBOM BOJHBI C TOMOIIBIO Ouipu3Mbl O@peHens
Hudpaxus ceeta
19 N3yuyenue nazepHOro U3inydeHus
Audpakuns cera Omnpenenenye JUIMHBI CBETOBOM BOJIHBI ITPHU MOMOIIY AU(PPAKIIMOHHON
peleTKH
[lonsipusanus cBera
20 I W3yyeHne MHTEHCUBHOCTHU CBETA, IIPOLIEAIIETO YePe3 MOIIPOUIbI
OIAPU3ALNA CBETA | Openenenne KOHIIEHTPAIIMH PACTBOPA Caxapa Mo BPALIEHHIO MIIOCKOCTH
MOJISIpU3aL U
21 Tennosoe u3nydeHue u | 1€MIOBOC U3IYYCHHE U €0 3aKOHbI
€ro 3aKOHBI Omnpenenenne nocrosiuHot  Credana-bonpimana
[Tnanerapuas monens bopa-Pesepdopna
N3yuenune cnekTpaabHOrO COCTaBa HEOHOBO-TEINEBBIX UCTOUYHHUKOB,
23 HHaHeTapHaﬂ MOJICITb HCIIOJIB3YEMbBIX B CBETOTCXHUKCE.

atoma bopa-Pezepdopna

HccnenoBanue CIEKTPOB MOTJIOMICHUS U TPOITYCKaHUSI.
Ornpenenenne TIIMHHOBOJIHOBOW TPAHUIIBI CIIEKTPA TOTJIOMICHUS U
BbIYKcCieHue noctogaHon [[imanka.




5.4. CamocTosiTenpHas paboTa 00yJaromuxcs

Ne | HaumeHoBaHue pasnena .
CogepxaHue caMOCTOSATEIbLHONU padOThI
pa3n| AMCHUILUIMHBI U TEMBI
Kunemaruka KunemaTtnka nocTynaresbHOTO U BpallaTeIbHOTO JBHKECHUS
1 nocrynarensHoro u | Bemonnenne M/I3. Beimonnenne pac4€ToB U BBIIOJIHEHUE OTYETA 10
BpaIareaIbHOro nabopaTopHoi paboTe
JBUKEHUS
JluHamuka JlnHaMuKa nOCTYNaTeIbHOTO ABUKEHUS
5 nocrymnarensHoro u | Beimonnenue M/I3. Beinonanenyne pacu€ToB U BBITOJHEHUE OTYETA 110
BpaIllaTeIbHOTO naboparopHoii pabore
JBUKEHUS
Pabora u sneprus
3 Pa6oTa u sHeprus Brimonnenue MJ13. BoinonHeHnue pacy€ToB U BBIMOIHEHUE OTYETA 110
nabopaTopHoi paboTe
MexaHnuka MexaHuka BpalmaTeIbHOr0O ABMKEHUS TBEPAOTO Tea
4 BpaIaTeIbHOTO Boinonnenune MJ[3. BeinosiiHeHre pacy€ToB U BBIIOJIHEHUE OTUETA 1O
JBIKEHHS TBEPAOro |JIabopaTopHOH paboTe
Tena.
. ®dusnka KojaeOaHuil 1 BOJH
5 Dusnka xonebanuii u Boinonuenune MJ[3. BeinosiHeHre pacy€ToB U BBIINOJIHEHUE OTUETA 1O
BOJIH. nabopaTopHoOi paboTe
OCHOBBI MOJICKYJISIPHO-KUHETUYECKON TEOPHUH.
6 OcnoBsl MOJICKYIIAPHO™ | Brmonmenne W13, BoinonHenye pacyéToB M BBITIOTHEHHE OTYETA O
KHHETHYECKON TEOPUH | 160 naropHoii paGoTe
OCHOBBI TEPMOIUHAMUKHU
7 OcHoBl Beimonnenue M/13. BoinonHenue pacu€ToB U BBITIOJIHEHHUE OTYETA 110
TCpMOAMHAMHUKH nabopaTopHoi paboTe
Craructudeckas Gpusuka
8 CratncTireckas Bremonnenue M/I3. BoinonHenne pac4€ToB U BBIIIOJIHEHHUE OTUETA 110
(usuka. nabopaTopHoii pabote
SIBenus nepeHoca
9 SIBIeHus epeHoca. Boinonnenune MJ13. BeimonHeHne pacy€éToB U BBINOJHEHUE OTUETA 11O
nabopaTopHoii pabote
DNeKTpOoCTaTUKA
11 DIIEKTPOCTATHKA Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMIOJHEHNUE OTYETA 110
nabopaTopHoi paboTe
ITOCTOSIHHBIN 2IEKTPUUYECKUNA TOK
12 ITocTOSHHBIN TOK Brimonnenue N/13. BeimonHeHue pacu€ToB U BBITIOJHEHUE OTYETA 110
nabopaTopHoi paboTe
MarauTHoe IoJie B MarnutHoe none. 3akon buo-Casapa-Jlamnaca. 3akon Amnepa
13 BakyyMe. 3akoH buo- Brimonnenue N/13. BoinonHeHue pacy€ToB U BBIMOJHEHHUE OTUYETA 110
Casapa-Jlanaca nabopaTopHoii pabore
. MarsuTHbIE CBOKCTBA BEILIECTBA.
14 MarnuTHBIC CBOUCTBA | Byinonmenme N/13. BeimonHeHne pacu€ToB U BBIIIOJHEHUE OTYETA I10
BELICCTBA. nabopaTopHoii pabote
JleiicTBre MarHuTHOTO |/lCMCTBHE MArHUTHOTO TIOJIS HA JABMDKYIIUECS 3apsi/ibl B TOKA
15 TOJIS HA JIBUKYIHECS Brmonuenne N/13. BeimonHeHne pacy€ToB U BBIOJIHEHUE OTYETA TTO
3aps/IBl U TOKH. nabopaTopHO# paboTe
DJIEKTpOMAarHuTHAsE MHYKIIHS.
16 ONeKTPOMATHHTHAS Breimonaenune MJ13. BeimoiHeHne pacd€ToB U BBIMOJTHEHUE OTUETA TIO

MHYKLUS




nabopaTopHoOi paboTe

OCHOBBI TEOpUH
Makcsemna s

OcHoBbI TeOpUM MakcBea i 3J1eKTPOMAarHUTHOTO MOJIs
Boinonnenue 1J/13. BolnosiHeHne pacy€ToB U BBIIOJIHEHHUE OTUETA 110

17 o
JJIEKTPOMArHuTHOro  |J1aboparopHoit pabore
T1OJIst
Wutepdepennms cBeta
18 | Unrephepenuus ceera Brimonnenue M/13. BoinonHeHnue pacu€ToB U BBIMOIHEHUE OTYETA 110
nabopaTopHoi pabore
Hudpakaus ceera
19 Judpakuus cBera Beimonuenue N/13. BeimoaHenne pacué€ToB U BBIOJIHEHUE OTYETA 10
nabopaTopHoi paboTe
[Tonsipuszanus ceera
20 [onspuzanus ceera | Bermonxenne M/13. BeinosHeHne pacy€ToB 1 BBIIIOJIHEHHE OTYETA 110
nabopaTopHoi paboTe
T TeroBoe U3Iy4eHHE U €r0 3aKOHbI
21 CIITOBOC M3IYHCHUC N | Brinonnenne MJI3. BelmonHeHne pacyéToB U BBIIONHEHHUE OTUETA MO
Cro 3aKOHBI naboparopHoil pabore
B . Bremnnit poroapdexr. dpdext Kommnrona.
22 HgmHHH qI)<0T09(1)(1)eKT. Brimonnenue M/13. BeinonHenue pacuy€ToB U BBIMOJIHEHHE OTYETA 110
bdexr Komnrona nabopaTopHoi paboTe
I [TnaneTapras monens atroma bopa-Pesepdopna
23 HaHETap H;ﬂ MOICIE | Brinonnenne UJI3. Bemonnenue Pacy€ToB U BBINOJHEHUE OTYETA 110
atoma Bopa-Pesepopna nabopaTopHoi paboTe
DjIeMEHTHI KBAaHTOBOM | DIEMEHTBI KBAHTOBOM MeXaHUKU. Y paBHeHue [llpeaunrepa
24 | mexaHMKU. YpaBHEHHE Brimonnenue N/13. BeimonHeHne pacuyéToB U BBIOJIHEHHWE OTYETA 10
IIpenunrepa nabopaTopHoii paboTe
3 . | DnementsI aaepHOi HU3UKH
25 JICMCHTBI ATICPHOU Brimmonnenue NJ13. BeimonHeHne pacu€ToB U BBIMIOJHEHNUE OTYETA 110

bu3uKu

nabopaTopHoOi paboTe




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JA€TCs
OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTepra, U MPAaKTUUYECKUX 3aHATHM, IPEANOIAralOIINX 3aKpEIICHUE
M3YYEHHOTO MaTepuana u (GopMUpOBaHHE, y 00y4aIOIIUXCsl, HEOOXOAUMBIX 3HAHUN, YMEHUI U HaBBIKOB.
Kpome Toro, BakxHEHIIMM STallOM W3Y4YEeHHsI TUCIUIUIUHEI SIBISIETCA CaMOCTOsITeNIbHAs paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOYKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

-IIOJIrOTOBKA K JIA0OPATOPHBIM 3aHSTUSIM;

- IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO yCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K 3a4€Ty U 3K3aMEHY.

3a10roM YCHeIIHOr0 OCBOEHUS ATON AUCLUHUILINHBI SBJISETCS 00s13aTEIbHOE MOCEIICHNE
JICKIMOHHBIX U MPAKTUUECKUX 3aHATHUH, TaK KaK MPOMYCK OJHOrO (TeM 0oJjiee, HECKOIbKUX ) 3aHATUH MOKET
OCJIOKHUTH OCBOCHHE Pa3/eIIOB Kypca.

[Tpucrtynas Kk U3y4eHHUIO TUCIUIUTMHBI, HEOOXOIMMO B TIEPBYIO O4€pelb O3HAKOMUTHCS CO-
nepxxanueM PI1J] st ctyneHToB o4HO# popMbI 00ydeHus, a TAKKe METOANIECKUMHU YKa3aHUSIMH 110
OpraHM3ali CAMOCTOATEIbHONU PaOOTHI ¥ MOATOTOBKH K MPAKTUYECKUM 3aHSTUSIM.

[Ipu noAroToBKE K NPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyUEHUIO
JTUCITUTUIMHBI 00YJarOIIUMCST HEO0XO0TUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIMOHHOM 3aHATHH MaTepHall U IOIOJHUTH €T0 C yYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBI;

- IPA CaMOCTOSITEIIBHOM H3y4YE€HUH TEOPETUYECKOU TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

- BBIIIOJIHUTh IPAKTUYECKUE 3aJJaHUs B paMKaX U3y4aeMOU TEMBI;

- OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME, UCI0Ib3ys MaTepuansl POC, nubo rpynnossie
UHAMBHUyaJIbHbIE 3a/1aHUs, IOATOTOBJICHHBIE ITPEN0aBaATEIIEM;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTeCTallH.

Wtorom usyueHus IUCHUIUIMHBI SBISIETCS SK3aMEeH. DK3aMeH IIPOBOAUTCS IO PACMCAHUIO CECCUU.
®opma npoBeeHUs 3aHITHS — ycTHast. CTyIeHThI, He MPOIIEAIINEe aTTECTALIMIO 10 TpapuKy ceccuu,
JIOJKHBI JINKBUINPOBATh 33JJ0JKEHHOCTh B YCTAHOBIICHHOM IOPSIAKE.

7. OueHo4YHbIe MaTepuaJIbl AJIsl IPOBEJAeHUS TEKYlIero KOHTPOJIS yCIeBAeMOCTH H NPOMeKYTOYHOM
arrecTalMu 00y4aroIMXCcs M0 AUCHUIINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIINH € yKa3aHUEM 3TAIOB UX (POPMUPOBAHUSI B IIPOLIECCE OCBOSHUS AUCLUTIINHBI

KOI[ 1 HAMMCHOBAHHC

Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL HHJTAKATOPA KOHTPOIAPYEMON Bun onenounoro
n/m (Moyist) CcpeacTBa
KOMIIETEHIINH
1 KunemaTtuka noctynarenbHOTo U OIIK-1.1, OIIK-1.3, OIIK- | YcTHbI onpoc, TECTHI,
BpAILATEILHOTO JBUKECHUS 1.4, YK-1.1, YK-1.2, YK-2.4 |pemenue 3anau
2 JluHaMuKa MoCTynaTeIbHOIO U OIIK-1.1, OIIK-1.3, OIIK- | YcTHbIil onpoc, TECTHI,
BpaLIaTEIILHOTO IBUKCHUS 1.4, VK-1.1, YK-1.2, YK-2.4 |pemenue 3agau

OIIK-1.1, OIIK-1.3, OIIK- | YcTHBIH onpoc, TECTHI,

3 |Pabora n oneprus 1.4, VK-1.1, VK-1.2, YK-2.4 |pemenmue 3anaq

4 MexaHuka BpalaTeabHOTO JBUKEHUS OIIK-1.1, OIIK-1.3, OIIK- | YcrHbI# onpoc, TECTHI,
TBEPJOTO Tea. 1.4, YK-1.1, YK-1.2, YK-2.4 |pemenue 3anau

OIIK-1.1, OIIK-1.3, OIIK- | YcTHBIH onpoc, TECTHI,

5 |Pu3nKa KoneOaHuil u BOIH. 1.4, VK-1.1, VK-1.2, YK-2.4 |pemenmue 3anaq

6 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN OIIK-1.1, OIIK-1.3, OIIK- | YcTHBIH onpoc, TECTHI,
TEOpHUH 1.4, YK-1.1, VK-1.2, YK-2.4 |pemenus 3agaq

7 | OCHOBBI TEPMOIMHAMUKH OIIK-1.1, OIIK-1.3, OIIK- | YcTHbI ONIpOC, TECTHI,




1.4, VK-1.1, YK-1.2, YK-2.4

pEmICHUC 3a1a4d

OIIK-1.1, OIIK-1.3, OIIK-

Y CcTHBINM Onpoc, TECTHI,

8 | Cramncruuccras dusnka. 1.4, VK-1.1, VK-1.2, YK-2.4 |pemenmue 3anaq
9 |SIBnenus nepenoca, OIIK-1.1, OIIK-1.3, OIIK- | YcrHbI# onpoc, TECTHI,
1.4, YK-1.1, YK-1.2, YK-2.4 |pemenue 3agau
10 |3auger OHK-1.1, OTIK-1.3, OITK- TectupoBanue.
1.4, VK-1.1, YK-1.2, YK-2.4
11 | dnexrpocratuka OIIK-1.1, OIIK-1.3, OIIK- |YcTHbI ONIPOC, TECTHI,
1.4, VK-1.1, YK-1.2, YK-2.4 |pemenus 3amga4
12 | Mocrosibii Tox OIIK-1.1, OIIK-1.3, OIIK- | YcrHbI# onpoc, TECTHI,
1.4, VK-1.1, YK-1.2, YK-2.4 |pemenus 3anaq
13 MaruuTtHoe nose B Bakyyme. 3aKoH buo- OIIK-1.1, OIIK-1.3, OIIK- | YcrHBI onpoc, TECTHI,
Cagapa-Jlamnaca 1.4, VK-1.1, YK-1.2, YK-2.4 |pemenus 3amga4
14 | Marmurisie cpojictsa BelecTBa. OIIK-1.1, OIIK-1.3, OIIK- | YcTHbIi ONpOC, TECTHI,
1.4, VK-1.1, YK-1.2, YK-2.4 |pemenus 3amxa4
15 JleicTBHE MarHUTHOTO I10JIL HA OIIK-1.1, OIIK-1.3, OIIK- | YcrtHbIil onpoc, TecThl,
JBIKYIIHECS 3apsiibl U TOKU. 1.4, VK-1.1, YK-1.2, YK-2.4 |pemenus 3amaq
16 | DnexrpomarnuTHas uHTyKIMs OIIK-1.1, OIIK-1.3, OIIK- | YcTHbIi Onpoc, TECTHI,
1.4, VK-1.1, YK-1.2, YK-2.4 |pemenus 3amgau
17 OcHoBbl TeOprM MakcBeiia Juist OIIK-1.1, OIIK-1.3, OIIK- | YcrHbIil onpoc, TecThl,
3JIEKTPOMATHUTHOTO OIS 1.4, YK-1.1, YK-1.2, YK-2.4 |pemenus 3aga4q
18 | Mnrepdepenius ceera OIIK-1.1, OIIK-1.3, OIIK- | YcrtHbI# onpoc, TECTHI,
1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3ama4u
19 | indpaxuus caera OIIK-1.1, OIIK-1.3, OIIK- | YcTHbIi OnIpocC, TECTHI,
1.4, VK-1.1, YK-1.2, YK-2.4 |pemenue 3ama4y
20 | Monspusawus caera OIIK-1.1, OIIK-1.3, OIIK- | YcTHBI onpoc, TeCTHI,
1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3ama4u
21 |Tennosoe manyuerme u ero saxoms: OIIK-1.1, OIIK-1.3, OIIK- | YcrtHbI# onpoc, TECTHI,
1.4, VK-1.1, YK-1.2, YK-2.4 |pemenue 3agau
22 |Buemmnwmii porodddext. Dddexr Kommnrona 1(211:[5£(1-11 ’1?5112_—11 "23” 3112_1; 4 ;];I;I;;J;eoiizg TCCTEL,
23 [TImanerapnas mogens aroma bopa- OIIK-1.1, OIIK-1.3, OIIK- | YcrHbI# onpoc, TECTHI,
Pesepdopna 1.4, YK-1.1, YK-1.2, YK-2.4 |pemenue 3anaq
24 DneMeHTHI KBaHTOBOW MEXaHHKH. OIIK-1.1, OIIK-1.3, OIIK- | YcrHBI1 onpoc, TECTHI,
VYpasuenue llpenunrepa 1.4, VK-1.1, YK-1.2, YK-2.4 |pemenue 3agau
25 | SnemenTs sepHOi GrsHKn OIIK-1.1, OIIK-1.3, OIIK- | YcTHbI# onpoc, TECTHI,
1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3ama4u
26 | Dx3ameH OIK-1.1, OTIK-1.3, OTIK- TectupoBanue

1.4, VK-1.1, YK-1.2, VK-2.4

7.2. TunoBsle KOHTPOJIBHBIE 3a/1aHNS WM UHBIE MaTEPHAIIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HE00XO0/IMMBIE /IJIs OLIEHKH 3HAHUH, YMEHUH M HAaBBIKOB U (WJIM) OIBITA MPO(ECCHOHANBHOM NesTeTbHOCTH,
XapaKTepU3YIOIHUX dTarnbl (OpMUPOBAHUS KOMIIETEHIMI B ITPOIECCe OCBOSHHS TUCIIUIIIUHEI

Jlnist mpoBepKy CPOPMHUPOBAHHOCTH MHAMKaTOpa gocTiwxkeHus komnerenuu OITK-1.1, OIIK-1.3,
OIIK-1.4, YK-1.1, YK-1.2, YK-2.4:

3amaun ,

1. Ilyns 1eTUT TOPU3OHTAIBHO U NOMAJAET B 1IAP, 3aKPEIIJICHHBIN HA HEBECOMOM KECTKOM CTEPIKHE,
U 3acTpeBaeT B HeM. Macca nynu B 1000 pa3 MeHbIe Macchl mapa. PaccrosiHue oT ieHTpa mapa 0 TOUYKH
nozaseca |=1 m. HaiiTu ckopocTh mynu, eciu cTepeHb OTKIOHMWICS Ha 30°.
2.Iloxa nevictBueM kacatenbHol cunbl 10 H, MaxoBuk ocranaBnuBaetcs, cienas 20 000poToB.
MaxoBHK CUUTaTh OJHOPOAHBIM TucKOM. Paanyc mucka R=20 cM, macca m=2 kr. HaiiTu HayanpHyI0
4acTOTY BpalleHHUS.
3. O6py4 Maccoii 2 kr u paguycom 20 cM BpamiaeTcs 1o 3akony ¢=t3 -5t2+6t-2. Halitu MOMeHTBI
cuibl uepes lc, 2 ¢ u 4 ¢ nocie Hayana BpameHus. OTBETUTh YCKOPSAIOIINE WM TOPMO3SIIUE 3TU




MOMEHTHI.

MonekynsipHast GpuszuKa U TEPMOIMHAMHKA

4.0npenenuTh yAETbHYIO TEIIIOEMKOCTh Ta30B: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.

5.I1pu “30TepMHUUECKOM pacUIMpeHrun 00beM raza ypennumics B 3 paza. Ha ckoibKo U3MEHUIOCh
JaBJCHHE, €CIU HadalbHOe naBjeHue obu1o 420 xlla?

6.1Ipu Y® obnmydeHnn 1ByXaTOMHOTO rasa jgasiienue yBenuamiioch co 100 klla go 150 xIla. Kakas
JI0JIs1 MOJIEKYJI Ta3a pacrnanach?

7. Ilpn agnabaTHOM C)KaTHUU 2 MOJIeH KHCIIopoJa Oblia copepieHa padora 415,5 [x. Bo ckonbko
pa3 yBenn4wioch aasieHue raza? Koneunas temneparypa 300 K.

DNEKTPUUECTBO U MAarHETU3M

8.Yetnipe 3apsaaa q1=02=2 K, q3=04=4 uKn HaxoasTcs B BepIIMHaxX KBajpara co CTopoHoi a=10
cM. Haiitu HanpsbKeHHOCTh M OTEHIUAI JIEKTPUYECKOro MOoJId B LIEHTPE KBaipara.

9. Yernipe 3apsaa q1=02=2 uKun, q3=04=4 uKxn HaxoasaTcs B BepIIMHAX KBaapara co CTopoHoi a=10
cM. Haiitu HanpsbKeHHOCTh M OTEHIUAI AJIEKTPUYECKOTO OIS B Cepe/InHe CTOPOHBI 3-4.

10. Yetnipe 3apsaa q1=02=2 uKn, q3=04=4 uKn HaxoasTcs B BepIIrHaxX KBajpara cO CTOPOHOM
a=10 cm. HaiiTi HanpspKeHHOCTh W TTOTEHITAN SJIEKTPUYECKOTO OIS B CEPEIMHE CTOPOHBI 2-3.

11./1Ba Bo3aymiHbix KoHAeHcaTopa Cl= C2=6 Mk® coeMHEHBI IOCIIEI0BATEIBHO U 3aPsKEHBI 110
pasnoctu norennuaioB U=100 B. Ha ckonbko U3BMEHUTCS SHEPTHS CUCTEMBI, €CJIM HE OTKIIIoYast
KOHJCHCATOPbI OT UICTOYHHUKA, MEXKAY TIACTUHAMU IIEPBOTO KOHACHCATOPa BBECTHU JAUIJICKTPUK C
TURIIEKTPUUECKON TPOHUIIAEMOCTBIO £=57

12.BonbsdpamoBas ciupaib meKTpruaeckoit Jammouku npu t=20°C umeet conporusienne R=35,8
Owm. KakoBa Oyzner temneparypa t2 HUTH JTaMIIOYKH, €CITU TIPY BKITFOUSHUH B ceTh ¢ HanpspkeHrneM U=120 B
no HuTH uaeT Tok 1=0,33 A? TemneparypHslii K03 HUIIHEHT conpoTHBIIeHHS Bob(pama o=4,6-10-3 K-1.

13.B uenTpe kBajgpaTHOM paMKH ¢ TOKOM MarHuTHas nHaykuus pasHa 0,1 mTn. Halitu Benuuuny
TOKa B MMPOBOJIE PaMKH, eciiu e€ epumeTp paBeH 40 cMm.

14.113 meaHOTO TIPOBO/Ia ceueHrueM S=1 MM2 cenanu Kojblo JiuHo# 1=251,3 cM 1 moaKIrounim K
MCTOYHMKY TOKa ¢ HanpspkeHnneM U=240 B. HaliTu MarHuTHy10 MHAYKIIUIO B LIEHTPE KOJIbIIA.

15.Yepe3s kaTymiKy, MHAYKTUBHOCTb KoTOpoil L=21MIH, TeueT TOK, N3MEHSIIONIUICS CO BPEMEHEM T10
3akony 1=10sin(wt), rae 10=5 A, ®=2x/T u T=0,02 c. Haiitu 3aBucUMOCTb OT BpeMeHH  3.11.C.
CaMOMHIYKITUH €1, BO3HUKAIOIIEH B KaTyIIKE U MUHUMAJIbHOE 3HaY€HUe ITOU 3.7.C. €imin.

BosiHOBast onTrka

17.B omnbrte FOHra oTBEpCTHS OCBEIATNCH MOHOXPOMATHYECKUM CBETOM (A=500HM).

Paccrosinue mexay otBepctusiMu 0=1MM, pacCTOsIHUE OT OTBEPCTHIA 10 dKpaHa 2,5 M. Haiitu
MOJIO’KEHUE TPEX MEPBbIX CBETJIBIX MOJIOC.

18.ITocTosiHHast qudpaknnoHHoM pemeTku d=1mkm. Kakyio pasHOCTb JJTHH BOJH AL MOKET
pa3peiunTh Ta pemerka B 006JacTi cuHux Jiydell (A=400HM) B CIIeKTpe TPeThero NopsaKa, €ciiv MHUpUuHa
pemieTku a=2,5cm?

OCHOBBI KBAHTOBOW U aTOMHOM (pU3UKU

19. Kakoii 1yiuHe BOJTHBI COOTBETCTBYET MAaKCHUMYM M3JIYy4€HHUsI IOBEPXHOCTH MAXOTHOW 3eMJIU IpU
ee Temneparype t=27°C?

20. ITpu nnurensHOM 00Iy4YeHHH cepeOpsSHOM MIIACTUHKU CBETOM OHa IpHOOpeTaeT noreHuuan 3,3
B. HaiiTu nnuHy BOJIHBI M SHEPTUIO NAJa0IUX (OTOHOB, K KAKOMY JAMANa30HY OTHOCUTCS JAJIMH BOJIH
OTHOCHUTCSI 3TO U3Ty4YEHHE?

21. Onpenenure NepUoAbI BpAIIEHUS dJIEKTPOHA HA MEPBHIX TpexX bopoBckux opouTax.

7.3. CucteMa OLIeHUBAaHMS PE3YJITATOB O0YUYEHHS 10 JUCHUILIUHE (MOAYIIO) MPU MPOBEACHUN TEKYILETO
KOHTPOJISI YCIIEBaEMOCTH



Orneska
«OTIUYIHOY (3aYTEHO)

3HAHHUSA:

- CUCTEMAaTH3UPOBaHHbIE, IITyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JienaM
JUCLIMILINHBL, @ TAK)KE [0 OCHOBHBIM BOIIPOCAM, BBIXOSIIHAM 3a IIPEAEIIBI
y4eOHOI TporpamMmel;

- TOYHOE HCII0JIb30BaHUE HAy4YHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPAaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOMN TUTEPaTypHI,
PEKOMEHI0BaHHOH pabovell mporpaMMoi 1Mo JTUCIUILTHHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOpMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaZICET HAaBBIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CIOKHBIE
poOJIeMBbl M HECTaHJApTHBIE CUTYAINH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOJIHEHUS
3aJJaHNM;

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapreM YU4eOHOH TUCIUILTMHEI, YMEHUE €T0
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUAX, BBICOKUI YPOBEHb KYJIbTYpPbl UCIIOJTHEHUS 3aJaHUM

Onenka
«XO0pOo1LI0Y» (3aYTEHO)

3HAHHUSA:

- IOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUIUINHE;

- YCBOEHHE OCHOBHOW M JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoi 0 AUCHUTITNHE (MOYITIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIEIIUAX U HAPABICHUAX
JTUCHUIUIMHBI U JaBaThb UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YyET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKH U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET UHCTPYMEHTAPHUEM I10 JUCLUIUIMHE, YMEHHE €T0 HCIOJb30BaTh B
MIOCTAaHOBKE U PEILIEHUHN HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYXJI€HUSIX, BBICOKHH YPOBEHb KYJIbTYpPbl UCTIOJIHEHUS 3a/IaHUM;

- CpeIHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBJIICHHBIX B paboueill mporpamme
KOMIICTCHITH;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTAHIaPTHYIO METOIUKY BBIITOJIHEHUS 3a/IJaHUI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHUMAJIbHEIA 00bEM 3HAHMH IT0 JUCIUILIINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHUCIIIHUAX U HAIIPABICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOpUTMa BBIITIOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBITIOJIHEHUS 33 JaHUIN

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIIUX ATanbl POPMUPOBAHUS KOMIETEHIIMH B ITPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS
[IpuMepHBIe BOIIPOCHI
1. MarepuanbHas Touka. KuHemMaTnueckue XapakTepuCTUKHU: TPACKTOPUS, TyTh, IEPEMEILICHHE,
CKOPOCTb M YCKOPEHUE; ONPEIETICHUE U CBsA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUKEHUE.
2. PaBHOTIEpEMEHHOE IBU)KEHUE, PUMED — IBIKEHUE Tela, OPOIIIEHHOTO TIOJT YIJIOM K TOPU30HTY.

Nelie SR Be) WV, I SRS

. Kunemaruka BpamarenbHOro JBMKEHHs. BEKTOPBI yIiI0BOI CKOPOCTH U YCKOPEHUS.

. YT110BBIE KHHEMAaTUYECKUE XaPAKTEPUCTUKU U UX CBA3b C TMHEUHBIMHU.

. IIpuHIMI OTHOCUTENBHOCTH, peoOpazoBanust ["amuies 1151 CKOPOCTH U YCKOPEHHUS.

. OnemenTtsl CTO. I[Moctynatsl. [IpeobpazoBanue BpeMeHH U KOOpaAUHATHI. VIHTepBal.

. Onementsl CTO. ITocTynaTsl. PensITUBUCTCKUI UMITYJIbC, PEISATUBUCTCKASL DHEPTHSL.

. 3aKOHBI IMHAMUKHU MaTepuanbHoil Toukd. (3akoHbl HploTOHA).

. Bupl cuit: BCEeMMpPHOTO TATOTEHHUS, TSKECTU. JIBH)KEHNE IO AEUCTBUEM CHIIBI TSKECTH. Bec.

10. Cuna ynpyroct, e€ npupoja u pacuét. Moayns FOunra. [ledopmaruu. J{narpamma HanmpspKeHUS

nedopMaruu.

11. Umnynsc. UMnynbe cuibl. 3aKOH COXpaHEeHUs uMnyibca. [1omHbI MMITYIbC CUCTEMBI TEN.
12. 3akoH coxpaHeHHs uMmynbca. Y ap. Pacuér ckopocteit Ten npu HEeHTpaIbHOM a0COIIOTHO

HEYIIPyroM ynape.

13. 3akoH coxpaHeHHs UMIynbca. Y nap. Pacu€r ckopocrtelt Ten npu HeHTpatbHOM a0COTIOTHO




YHpyroM yzaape.

14. PaGota. PaboTta nmepemeHHOM CHIIBI. MOIITHOCTD.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIC CUJIBI NX paboTa. [loTeHmanpHas SHEpTrusl.

16. Kunetnueckas sHeprus. [lonHas sHEprus, 3aK0H COXpaHEHUs SHEPTUH.

17. Bpamenue tBepaoro tena. [lonstue momenTa cuiibl. OCHOBHOE YpaBHEHHUE TUHAMUKHU
BpAILlaTEIbHOTO ABUKCHHUS.

18. MoMeHT uHeplLuH, ONpeIeTICHUE U IPUMEP pacueTa 1Jid OJHOPOAHBIX Te. Teopema llteitnepa-
['tolirenca.

19. MoMeHT uMmynbca, 3aKOH COXpaHeHHUsI MOMEHTa UMITYJIbCa MTPH BpallleHUH TBEPAOro Tela.

20. Pabora npu BpaieHuu TBepaoro tena. Kunernyeckast 3Heprus Bpallaromiero Teia.

21. Lentp macc, onpezenenue. LleHTp Macc kak TOYKa IPUIIOKEHUS CHIIBI TSHXKECTH (MTOTeHIIMAIbHAs
SHEPTUs CHIIbI TSHKECTH CUCTEMbI MaTEPHANIbHBIX TOUYEK U MOMEHT CHJI TSKECTH).

22. UneanbHbIl Ta3, mapaMeTpbl UeadbHOro ra3a. 3akoH ABoraapo u Knanelipona-Meneneesa.
N3onporieccel.

23. CpenHee 4MCIO CTOJKHOBEHUH MOJIEKYJI, CpeHss AJIMHA CBOOOIHOTO mpoodera.

24. SIsnenus nepenoca. Aubdysusa. Koapdbumment nuddy3un.

25. SIBnenns nepenoca. TeronpoBoaHOCTh. KoadhUIMEHT TerIonpoBOIHOCTH.

26. SIBnenus neperoca. Bsskocts. KoadduimeHnT Ba3kocTy.

27. IloBepxHocTHOE HaTshkeHne. CMaunBanue. KanuiisipHaele sBleHUS.

28. CpenHsst SHEprusi MOJIEKYJIbI HI€ATbHOIO Ta3a, cTeneHu cBo0oabl. Teopema bonbimana o
pacrpeieieHuu YHEPTUH 10 CTENEHSIM CBOOOIBI.

29. BayTpennsis sHeprus rasa, pabora rasa, mepBoe Ha4ajio TepMOAMHAMUKH.

30. TermoemkocThb rasa, CV u CP, cootHoenue Maiiepa.

31. Annabaruueckuii iporecc, ypaBHeHue, koddgdumment [lyaccona.

32. Tennossle MaminHbl. Bropoe Hauano TepmoarHaMuKy. [IpuHIMI paboThl TEMIOBBIX MAIIKH.

33. Hukn Kapno, K11 3TOro mukia.

34. IlonsTue 06 0OpaTuMbIX U HEOOpaTUMBIX Iporeccax. JuTponus. Hepasenctso Kiaysuyca. Ky
LUKJIA pealbHbIX TEIJIOBBIX MAIINH.

35. 3akon Kynona. HanpspkeHHOCTB 31€KTpocTaTHuecKoro nodst. [lpuHnun cynepno3uuuu is
BEKTOPA HAIIPSLDKEHHOCTH 10JIs. JIMHUM BEKTOpa HAPSHKEHHOCTH.

36. PabGota cun anexktpocraTuueckoro mosis. Teopema o HMPKYISILIUY BEKTOPA HANIPSKEHHOCTH.

37. llotenmuman. [IpuHLUI Cynepro3nIuy AJis MOTEHIMAA.

38. CBsi3b MEX1y HAPSHKEHHOCTHIO DJIEKTPOCTATUYECKOTO TIOJISI ¥ TIOTEHITAATIOM.
DKBUIMOTEHIIUATHHBIE TOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSHKEHHOCTU. DNIeKTpocTaThudeckas Teopema ["aycca.

40. IlonspHble ¥ HETIONSPHBIE AUAIEKTPUKU. J(nasieKTpudeckas MpOHUIIAEMOCTb U
BOCITPUUMYHUBOCT.

41. BekTop nmosisipu3alyu ¥ BEKTOP AIEKTPUUECKOTO CMEIICHHUS.

42. Cerneronnektpuku. [Ipsimoit u 06patHbIil nbe303¢dekt. [IpuMeHenre nbe3031eKTPUKOB B
TEXHUKE.

43. IIpoBOIHUKH B 3JIEKTPOCTATHUECKOM IOJI€. DIEKTpocTaTHYeCcKasi MHAYKIUSA. Y CIIOBUS
paBHOBECHS 3aps/I0B Ha MPOBOJIHUKE.

44. Emxoctb npoBoaHuka. [Inockuii konnencarop. Hununapudeckuii u chepuaeckuii
KOHJICHCATOPBI.

45. CoenquHeHHs! KOHJIEHCATOPOB.

46. DHeprus CUCTEMBI 3apsA0B. DHEPTHs 3aPsHKEHHOTO MPOBOAHUKA U KOHIEHCATOPA.

47. DHeprus 31eKTpocTaTnueckoro mojis. O0beMHas TUIOTHOCTh YHEPTHUH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSTHHOTO ToKa. Cuita Toka. [InoTHOCTh TOKA.

49. Dnextpoasmxkymas cuia. Hanpsbkenne Ha ydactke nenu. 3akoH Oma 11 yJacTKa IeIH.
ConpoTusienue MpoBoAHUKOB. 3akoH Oma B quddepeHnmansHoi Gpopme.

50. PaGota u MmomtHOCTH TOKa. 3akoH [[xoymst — Jlenna. 3akon Jxoymns — Jlenna B
muddepeHranbHOM popme.

51. 3akon Oma Ju1st HEOAHOPOJHOTO y4acTKa e U 3aMKHYTOH LIeTH.

52. IIpaBuna Kupxroda.

53. MarnutHoe nosne. OnbIT Opcrena. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHaykuns
MarHUTHOTO TOJIA.



54. 3akon buo — CaBapa — Jlamtaca u yacTHBIE Cily4au €ro MpuMeHEeHUs. JINHMU MarHuTHOM
WHAYKLNH.

55. Hupkynsamnus BEKTOpa MarHUTHOW WHIYKITMA. 3aKOH TIOJTHOTO TOKa (TeopeMa O MUPKYJISAIINHN).

56. MaruutHoe noJie COJIE€HOUIa U TOPOUIa.

57. 3akon Amrepa.

58. Cuna JlopeHia.

59. JIBuxeHue 3apsHyKeHHBIX YAaCTHI] B MATHUTHOM TIOJIE.

60. Dddext Xomra.

61. KoHTyp ¢ TOKOM B MarHuTHOM TI0JI€.

62. PaboTa, coBepiiaemasi mpy nepeMeieHHH MPOBOJHIKA C TOKOM B MArHUTHOM IIOJIE.

63. Teopema I'aycca Jy1st MOTOKAa MAarHUTHOM MHTYKITUH.

64. MaruuTHbIe CBOMCTBA BellecTBa. [ unoreza Ammnepa. Bekrop HaMarHuuuBaHusl.

65. HanpsikeHHOCTh MAarHUTHOTO 1OJIsl. MarHUTHAs! IPOHUIIAEMOCTh M BOCIIPUMMYKBOCTD.

66. MarHuTHbIE MOMEHTBI ATOMOB U MOJIEKYIIL.

67. IlnamarHeTuKM U mapaMardHeTUKH.

68. deppoMarHeTUKy, UX CBOMCTBA U MPUMEHEHHUE.

69. SBneHue >JIeKTPOMAarHuTHOM MHAYKIUMU. 3akoH uHaykiuu @apanesd. [Ipasumno Jlenna.

70. SIBnenue caMOMHAYKIMU. IHIYKTUBHOCTD MPOBOAHUKA. IHIYKTUBHOCTH COJICHOHIA.

71. SIBnenue B3aumHoi naaykuuu. Toku @yko. Tpanchopmarop.

72. DHeprust MarHUTHOTO MOJISI.

73. BuxpeBoe snekrpuueckoe nose. [lepBoe ypaBuenne Maxkcgeia.

74. Tok cmenienusi. Bropoe ypaBHenue Makcgesia.

75. IlonmHas cuctema ypaBHeHuid MakcBeruia.

76. DneKTpOMarHuTHBIC BOJIHBI U UX CBOMCTBA. DHEPIHs, IEPEHOCUMAs SJIEKTPOMArHUTHOM
BoJHOM. Bexktop YMoBa — [loiiHTHHTA.

77. KorepentHble BoaHbl. OnTHUECKas JUIMHA TYTU U ONTUYECKasi pa3HOCTb X0/1a BOJIH. Y CIIOBUE
MaKCHUMyMa i MUHAUMYyMa HHTePEPEHIINH.

78. Metoap! HabmoneHust nuatepdepenun. MaTepdepeHys B TOHKHUX IJICHKAX.

79. Konbua Hetotona. [IpuMenenne uaTepdepeHInm cBeTa.

80. [Ipunnun ['toiirenca — ®penens. 3oup1 OpeHerns.

81. qudpaxuus Ha KpyTrJoM OTBEPCTUU U JIUCKE.

82. ludpaxiusa Opaynrodepa Ha OHOM 1mIeTH, TUPPAKITNOHHAS PEIIeTKa.

83. Jlucniepcus u paspeniaromniasi CmocOOHOCTh ONITUYECKUX MPUOOPOB.

84. EcTecTBeHHBII U MOJISAPU30BaHHBIN cBeT. 3akoH Mastoca.

85. Tonsapuzarus mpu OTPAXKEHUH U TIpeioMiieHnd. 3aKoH bprocrepa.

86. /IBoitHoe nyuenpenomienue. [lonspusanuonsble ycTpoiicTBa.

87. TemioBOe M3Ty4YEHHUE U €T0 XapaKTEPUCTUKH. AOCOIIOTHO uepHOe Telo. 3akoH Kupxroda.

88. 3akonsl Credana — bonpiimana u Buna.

89. ®opmyna Panes — J[xxunca. «YnerpaduoneroBas» katactpoda.

90. ®opmyma Ilnanka.

91. Ontuueckas NUpPOMETpPHUS.

92. Bremnuii (oTo3¢(dEKT U ero 3akoHbl. Y paBHeHHE DUHIITEIHA.

93. Macca u umnyinbsc porona. J[aBieHue cBera.

94. Dddext Komnrona. KopmyckynsipHO — BOJTHOBOH JTyaan3M.

95. Monens atroma Tomcona u Pezepdopaa.

96. CrnekTtp aToMa BOJIOpOA.

97. Teopus bopa.

98. BonHoBsle cBoiicTBa MukpodacTull. opmyina ne-bpoiins. Judpaxius 31eKTpoHOB.

99. Ilpuntun HeonpeneaeHHocTew [ elizenbepra.

100. BontroBast ¢pyHK1Ms 1 ee cBoricTBa. Y paBHeHnue llpenunrepa.

101. KBanTOBBIE Unciia. ATOM BOAOPOJa B KBAHTOBOW MEXAHUKE.

7.4.2. IlpakTudeckue 3a7aHus s MPOBEICHHSI TPOMEKYTOUHON aTTeCTalMy 00yJaroImuXxcs

1. 3aBHCUMOCTH IPOUICHHOTO TEJIOM ITYTH S OT BpeMeHH t maercs ypaBHeHHeM S=A+Bt+Ct2,
riae A=3 m, B=2 m/c, C=1 m/c2. Haligute cpeTHIOI0 CKOPOCTh U CpeIHEee YCKOPEHHE Telia 3a TIEPBYIO,
BTOPYIO U TPETHIO CEKYHJIBI €r0 JIBHKCHHUS.

2. C 6amrau BIcOTON h =25 M ropu30HTaIEHO OPOIICH KaMEHb CO CKOPOCThIO VX =15 M/c.



Kaxkoe Bpewmst t kamenb Oyner B aBmwxenuu? Ha kakom pacctosiHum | OT ocHOBaHuUs OalllHK OH yHajaeT Ha
3emuto? Kakoil yrosi COCTaBHUT TPACKTOPHUS KaMHS C TOPU30HTOM B TOUKE €r0 MaJeHUs Ha 3eMJTI0?

3. Kamens OporieH ToOpu3oHTAIBHO CO CKOPOCThIO VX =15 m/c. Haiinute HOpManbHOE |
TaHT€HIIMAJIbHOE YCKOpEHUs KaMHs 4yepe3 Bpemsi t = 1 ¢ mocrne Hauana JBUKEHUSI.

4. Komneco, Bpaliasch paBHOYCKOPEHHO, IOCTUTIIO yriioBoi ckopoctH 20 pan/c yepe3d N=10 o0
nociie Hayana BpamieHus. Haiiaure yrioBoe yckopeHue KoJjeca.

5. 3aBUCUMOCTbH MPOIIEHHOTO TEJIOM IIYTH [0 OKPY>KHOCTH PaJnycoM =3 M 3ajaercs
ypaBuerueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenure 11t MOMeHTa BpeMeHu t = 1 ¢ mocie Havyana
JIBUXKEHHS YCKOpeHue: 1) HopManbHOe; 2) TaHTeHIIMAIbHOE; 3) TOJTHOE.

6. Tesio CKOJIB3UT MO HAKIOHHOM MJIIOCKOCTH, COCTABIIAIOLIEH C TOPU30HTOM yrod 45 rpaaycos.
[Ipoiins myTs S = 36,4 cM, Teno mpuodpeTaeT ckopocTh V =2 m/c. Haiiaute ko3 uireHT TpeHus tena o
IJIOCKOCT.

7. C 6amnu BeicoToi H = 20 M ropu30HTaIBHO cO CKOpOCThIO 10 M/c OpoIieH KaMeHb MacCcon
m=400 r. mpeneOperasi CONPOTUBICHUEM BO3/1yXa, ONpeAeTUTe JIIsl MOMeHTa BpeMeHu t = 1 ¢ mocne Hayana
JIBUKEHUS: 1) KWHETHYECKYIO SHEPIHI0; 2) MOTEHUUATbHYIO SHEPTHIO.

8. ITyns maccoit m = 15 r, neTsmas ropu30HTaILHO O CKOpocThio V =200 m/c Tomnaaer B
Oa/UTMCTHYECKUI MassTHUK JiuHO#M | = 1 M u Maccoii M = 1,5 kr u 3actpeBaer B HeM. Onpeenre yroi
OTKJIOHEHHUS MAasITHHKA.

9. CrourHoi OAHOPOAHBIN AUCK CKATHIBAETCS 0€3 CKOJBKEHHS C HAKIIOHHOM MIIOCKOCTH,
oOpa3yromeii yroin anbda ¢ ropu3oHTOM. Onpeenure IMHEeHHOe YCKOPEHUe a IUCKa.

10. HanummTe ypaBHEHHE TApMOHHUYECKOTO KOJIeOaHUS TOUKH, ecliu ero amrmutyna A = 15 cum,
MaKCHMaJbHasi CKOPOCTh Kojebmromnieiicst Toukn 30 Cm/c, HawanmpHas ¢aza 10 rpamgycos.

11. OgHopoansrii muck paanycoMm R = 20 cm kosebiaeTcs OKOJIO TOPU30HTAIBHOM OCH,
npoxosiiei Ha pacctostaun | = 15 ¢M ot nenTpa aucka. Onpeaenure nepuoa T KonebaHui AUCKa
OTHOCHTEIIBHO 3TOU OCH.

12. Maccy m = 5 1 a30Ta, HaxOsIIYIOCS B 3aKPBITOM cocyzie o0bemoM V = 4 11 ipu Temneparype
t1=200 C, narpesatot 1o temnepatypsl 2 = 400 C. Haiigure naBnenus pl u p2 raza a0 u nocine
HarpeBaHusl.

7.4.3. IlpumepHbie TEMBI KYpCOBOM pabOTHI (IIpoeKTa) (Mpy HAJIUYHH)
Kypcosble npoekTbI(paboThl) y4eOHBIM IUIAHOM HE MPEyCMOTPEHbI

7.5. Metoanyeckne MaTepuasl, OIpeIeSOIne MPOLeayPsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB U
(unm) onbITa NPO(hECCUOHATBHON JESTENIbHOCTH, XapaKTepU3yIOIIKe ATanbl POPMUPOBAHUS KOMIIETEHIIUI
[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIIMM NMPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuBesieHa B 1. 7.3
TunoBbie KOHTPOJIBHBIE 33JIJaHUS WIIK UHBIE MaTEpHajIbl TEKYILErO KOHTPOJISI IPUBEIEHBI B 1. 7.2.
[IpomexyTouHas aTTecTanys 1o AUCHUIUIMHE IPOBOAUTCA B (hopMe 3aueTa U dK3aMeHa.

7.6. Kpurepun onieHuBaHus chOPMHUPOBAHHOCTH KOMIIETEHIIUN ITPU MTPOBEIEHUH POMEKYTOUHON
aTTecTauuu

YpoBeHL OCBOCHHUS U OIIEHKA

Kpurepun Ornenka Orenka
«HEYJIOBIIETBOPHUTEND | «yaoBiIeTBOpUTENbH | OILlEHKa «XOpOonIo» O1leHKa «OTIUYHO
OLICHUBAaHUS
HO» o»
«HE 3a4YTECHO» «3a4YTECHO)




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil busera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-paBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHarTopa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBIIOJHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nonyckaer ommu6ox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BeinonHeHun | Jlomyckaet omuoku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JUCIUIIMHOM, U TIPECTaBIIAET cCO00M cpeHee apu(pMETHUECKOE OT BHICTABJIEHHBIX OLIEHOK MO OTJEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOIIO»/«3a4TEHO» BBICTABISAETCS, €CIIU CpeiHee apruhMEeTHUECKOe HAaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «HeyI0BIETBOPUTENIbHOY/ «HE 3a4T€HOY» BBICTABIISETCS, €CIIU CpeHee apumeTnyeckoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATEILCTBO, IOl U3JaHUs y4eOHOU U
n/m y4eOHO-METOIUYECKOM JTUTEPATYPHI PKIEMILIAPOB/ICKTp
oHHbIH agpec Ib6C
OcHoBHas JIuTEpPaTYpa
NBanos A. E., BanoB C. A., Mexanuka. MosexkynspHas pu3nka u

1 150
tepmoauHamuka, M.: Kaopyc, 2012

9 Cagennes U. B., Kypc o6muieii ¢pusuku. B 3 1. Tom 1. Mexanuka. https://e.lanbook.com
MonekynsipHast pusuka, Cankr-IletepOypr: Jlans, 2022 /book/221120

3 Kum [1. Y., Maxpo U. I'., Jlesut . U., dusuka. Mexanuka. Kypc jexuwii ¢ https://e.lanbook.com
npuMmepamu petneHus 3anad, Cankr-IlerepOypr: Jlans, 2022 /book/223532
Kuwm JI. Y., Konosanos H. I1., Jlesut JI. 1., Konosanos II. H., ®u3uka. )

. https://e.lanbook.com

4 | DnexTpudecTBo U MarHeTH3M. Kypc nekiuii ¢ npumepamu perieHus 3a1a4,

) /book/226466
Cankr-IlerepOypr: Jlans, 2022
CagenweB U. B., Kypc ¢pusuku. B 3 romax. Tom 3. KBanroBas onrtuka. httos://e.lanbook.com

5 [Artomuas ¢pusuka. @usmka TBeproro tena. duznka aTOMHOTO sSApa U P /k.)oo.k/3022 4é

aneMeHTapHbIX yacTull, CankT-IlerepOypr: Jlanp, 2023
JonoJHNTeIbHAS JIUTEPATYPA
INonoBun FO. M., JIsmenko FO. I1., Xonoaunuu B. H., [Tonukapnos B. M.,

1 Oo6mias pusuka. MonekyssipHas pu3MKa 1 TEpMOJUHAMUKA. ATOMHas, http://www.iprbooksh
KBaHTOBAas U sijepHas ¢pusuka. Pusnka TBEpAOro tena, TamOoB: TamMOoBCKuit op.ru/63881.html
rocyaapcTBeHHbI Texunueckuil yausepcurer, 9bC ACB, 2013
Cxmsposa E. A., Cemkuna JI. U., Ky3uenos C. U., Kypc JIeK1MH 10 ¢dusuke. https:/Awww.iprbooks

2 |MonekymsipHas ¢pusuka. TepmoguHamuka, Tomck: ToMckwmii

. hop.ru/83966.html
MOJINTEXHUYECKUH yHuBepcurer, 2017
Crapony6nesa I'. I1., Xamenko A. A., Kypc nexnuii mo puznke. MexaHuka,

3 |MoyeKynspHas ¢bu3nKa, TEPMOJUHAMUKA. DJIEKTPUICCTBO U MATHETU3M, https://www.iprbooks
CraBpomno:ib: CTaBpoOIOJILCKUI rOCyIapCTBEHHBIN arpapHblil YHUBEPCHUTET, hop.ru/76115.html
2017
Hy6posckuii B. T'., Xapnamos I'. B., Mexanuka, TepMogHAMUKA U

4 | MOneKynspHas ¢u3nka: COOpHUK 337a4 U TPUMEPBI UX PEIICHUS, https://www.iprbooks
Hosocubupck: HoBocuOupckmii rocy1apCcTBEHHBINA TEXHUISCKUI hop.ru/91733.html
yHHUBepcuTeT, 2015

5 Kanamnuukos H. I1., MypaseB-Cmupros C. C., O6mmas ¢usuka. COOpHHK https://e.lanbook.com
3aJJaHUi ¥ PYKOBOJICTBO K pemieHuto 3a1a4d, Cankr-IletepOypr: Jlans, 2020 /book/130574

5 TpynoB I'. M., O0mmas ¢usmka. JlonosrHUTENbHBIE MATEPHAIBI IS https://e.lanbook.com
camocTosTenbHOI paboTsl, Cankr-IletepOypr: Jlans, 2022 /book/205994

OObyuaromuecs u3 ynciia HBaIU0B 1 ul ¢ OB3 o0ecnieunBaroTCs meyaTHBIMU U (UJTHN)
3EKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B (popMax, aJlaliTHPOBAHHBIX K OTPAaHUYEHHUSAM UX
3J10POBB.

8.2. Ilepeuens pecypcoB nH(DOpMAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHEeT», HEOOXOIUMBIX JIJIS
OCBOEHUS AUCHUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetn «/HTEpHET»

DIIEKTPOHHBIN aJpec pecypca

BuptyanbHble S5KCIEpUMEHTHI

hi/playlists?

https://www.youtube.com/c/NRNUMEP

view=50&sort=dd&shelf _id=7
http://www.all-fizika.com/

Bcest pusuka

http://www.all-fizika.com/




8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U UH(POPMAILIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBaunue

DNEeKTpOHHBIN afpec pecypca

WuTepHeT-TpeHaxepsl B chepe oOpazoBaHus

http://www.i-exam. ru

Cucrema aucranmuonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-O0UOIMoTeYHasl cucTeMa usaarenbersa "Jlanp"

https://e.lanbook.com/

DJIEKTPOHHO-O0UOIMoTeuHas cucrema u3aarenscrsa "FOPAUT"

https://www.biblio-online.ru/

DJIIeKTpOHHO-O0MOIMoTeuHas cucreMa uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

Hayunast snexkrponnas 6uoimoreka eLIBRARY.RU

Hayunas ssekTpoHHas
o6ubmuoreka ELIBRARY.RU

DenepanbHbIil 00pa3zoBaTenbHbIi nopTan "EnnHoe 0OKHO 1ocTyna K

00pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Poccuiickas rocygapcTBeHHas 6u0aroTeka

www.rsl.ru

EnuHbII 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM JIMTEPATyPHI

CII6I'ACY

www.spbgasu.ru

bubmmoteka no EcrectBennpM Haykam Poccuiickoit AkagemMun HayK

(PAH)

www.ras.ru

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

8.4. Ilepeuenr HH(POPMAITMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX MPH OCYIIECTBICHUN 00pa30BaTEIHHOTO
npoliecca 1o AUCLUILIMHE, BKII0Yas [IepeueHb JIMIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsAeMOro

IPOrpaMMHOTO 00€CTICUeHUS

HaunmenoBaunue

Crnioco6 pacripocTpaHeHus
(IM1IEH3MOHHOE UJIK CBOOOTHO
pacpocTpaHseMoe)

Microsoft Windows 10 Pro

Jorosop Ne /132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
Caenenus 00 OCHAIIIEHHOCTH Y4eOHBIX ayIMTOPUN U OMEIICHH ISl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPUH U
MOMEILIEHUH /JIs1 CAMOCTOSITENIbHOM paboThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
cpelcTBaMu OOyueHus

40. YueOHble ayTMTOPUU 17151 IPOBEACHMUS
JIEKIIMOHHBIX 3aHATUI

VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS 3aHATHIA
JIEKIIMOHHOT'O TUIA, KOMILIEKT MYJIbTUMEIUHHOTO
o0opynoBaHus (IEpPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIN TPOEKTOP, IKPaH, ayAHOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
nojakiIoueHue kK komnetotepHoit cetu CIIOIACY,
BbIX0J1 B IHTEpHET

40. YyeOHble ayUTOPUU JIJIs IPOBEICHUS
NPAaKTUYECKUX 3aHIATUHN, TPYNIIOBBIX U
WH/IMBUIYaJIbHBIX KOHCYJIbTAIUN, TEKYILETO
KOHTPOJISl U IPOMEKYTOUHOU aTTecTaluu

KoMIuiekt MynbTUMeTuiHOT0 000py10BaHUS
(mepcoHaNbHBIN KOMITBIOTEP, MYJIbTUMEIUIHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKA, KOMIUIEKT
yaeOHOM Mebenn, TOIKIIOYEHHE K KOMITbIOTEPHOM
cetu CII6BI'ACY, Beixon B MHTEepHET

40. YyeOHble ayUTOPUU JIJIs IPOBEICHUS
71a00paTOpHBIX PaboT

nabopatopus oO1Iel U CTpPOUTENbHON (HU3UKU
2-s1 KpacHoapmetickas yi. 1.4

Ayn. 313

I'eneparop curnanos 11'- Mru; [ToBepxHOCTB
cTeksIokepamuueckas ¢ noxorpesom u STARFOOD
TC-2




40. JTabopaTopust SKCIEPUMEHTAITBHON (PUZHKHU 1
XUMHH

VYn. Eroposa 1.5/8

Ayn. 131E, 132E, 134E, 135E, 317, 317-1

Becwr nabopatopusie 1100. Becst mabopaTopHbie
BJIT2-2200 I'. pH-metp CHECKER (c moBepkoii),
CH, HANNA-98103. pH-meTp- muumBonbT™eT p pH
-150MU. AxBanguctumisat op AJlDa-4-. Acriupatop
AM-5M. Becet GR-120. Becor na6oparopasie BJITO-
2200.

Becni nabopaTopubie BJIT2-150. MonomeTp-
u3mepurens "Craryc-2". Kongykromerp ECTestr Low
NBUIEBJIAr03amnly MCHHBIN

KapMaHHbIi 0e3 nmoBepku. [leus mydensnas 31CHOJI-
3/11,kamepa u3 kepamuku. [Ipeodp. PH- meTpuu. 11a6.
"Cratyc".

Cuetunk asponoHo CAIIOUP-3K. CymunbpHblii
mkag NOL 24/200. YcranoBka TUTpOBaiIbHas
1200*643*1830.

[Ikad BBITSXKHOM € TIOJIBOIOM BOJIbI. MarHuTHAS
memanka [19-0319. MarautHas memanka [13-6100.

Marnuthas memanka [196110 ¢ mogorpeBom
1.75.45.0020

40. YueOHble ayTMTOPUU JIsl IPOBEIACHUS
NPaKTUYECKHUX 3aHATHH, Ta00paTOPHBIX
paboT,rpyNIOBBIX ¥ UHANBUAYAIBHBIX
KOHCYJIbTAIIHiA, TEKYIIET0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTeCTalun

Meb6enb: Crounbl (apThl), 10CKa MEOBas, 10CKa
MapkepHas, ctoi jabopaTtopHslii JID-100, cron
naboparopusbrii Maneiii JIO-O0, mkad BEITSKHON ¢
10/IBOJIOM BOJBbI,

OO6opynoBanue: IPOEKTOP, IKPaH, BEChl TEXHUUECKHUE,
YCTaHOBKA TUTPOBaJIbHAasl, CEKYHIOMED,
1abopaTopHBIid peoctar, kouaykromerp Waterproof
ECScan Low, Becsr ananutndeckue GR-120,
MarHUTHBIE MENIAJIKH, BEChI JabopaTopHbie: BJITD
2200, BJIT-1100, BJIT3-150, neusr mydenbHas 3 1
CHOJI-3/11, cymmnsasrii mkad NOL 24/200, pH-
MeTp-muiuiiBosibT™METp pH-150MU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKHI
nzMepurenb «Craryc-2», CYETUMK a3pOUHOB
«Cangup»

Xumuueckas nocyzaa (mpoOUpKH, HITaTUBbI, CTAKAHBI,
KOJIOBI, OIOPETKH, MUMETKHU, IITATUBbI I TPOOUPOK),
XUMHUYECKHE PEaKTUBBI.

VY4eOHO-HarIAHbIE TOCOOMS U TIAKaThI:
[leproanueckas cucteMa XUMAYECKUX JIEMEHTOB
J.U.MenneneeBa, Tabauma pacTBOpUMOCTH B BOJIE
BAKHEHMIINX COJIEN U TMAPOKCUIOB, CTEneHb
JUCCOLUALIMYU KUCIIOT ,IEJ0YEH U COJIEl B BOJIHBIX
pactBopax, [IponsBenenne pacTBOpUMOCTH
HeKOoTOphIX BemecTs mpu 180 C,

KoHcTaHTBI HECTOMKOCTH KOMIIEKCHBIX HOHOB, Cxema
BOZOPOJHOIO 3JEKTPoAa, Pa1 HanpsykeHNsT METaJLIOB.
HopmanbHble (cTaHIapTHBIE) SJIEKTPOIHBIE
MOTEHIMaJbl, XMMUYECKHE CBOWCTBA METAIJIOB,
3amMra MeTaiia OT Koppo3uu(IpoTekTopHas), Cxema
KOHTaKTHOM KOoppo3uu MeTauios, Cxema
KOPPO3MOHHOI'O Pa3pyLICHUs Kelle3a




[Tomemenue Ast CaMOCTOSTENLHOM paOOThI
(uuTanpHBIN 3251 OuOMMoTekH, aya. 217): I11IK-23 mr., B
T.4. 1 mr.- I[IK mis mur ¢ OB3 (cucreMusiii 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 00ECTIeYeHHEeM JOCTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
cpeny CIIOT'ACY.

I1O Microsoft Windows 10,

40. [TomermeHus JUIsl CAMOCTOSATEILHON pabOTHI

Jnst maBanuaoB u aun ¢ OB3 obecnieunBaroTcest CrienanbHbIe YCIOBUS IS TIOTYYCHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBBIX JOKYMEHTOB.
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