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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

[lensiMu OCBOGHMSI TUCIHUIUIMHBI SIBJISIOTCS: O3HAKOMJIEHHE CTYIEHTOB C COBPEMEHHON (U3UYECKOM
KapTUHOW MHpa, (HopMHpOBaHHE y CTYICHTOB E€CTECTBEHHOHAYYHOTO MHUPOBO33PEHUSI U COBPEMEHHOTO
(hUBUYECKOTO MBINIUICHHS, 00yYeHUE TPaMOTHOMY NMPUMEHEHHIO TOJOKCHUH (yHAaMEHTAIBHOW (U3UKUA K
HAyYHOMY aHAJIM3y CUTYallMd, C KOTOPBIMHU CICIHATUCTY TPUIETCS CTAIKHBATHCS TPU CO3TAHUU HOBBIX
TEXHOJIOTHIA.

B pesynbraTe OCBOCHHS MUCHHMILTUHBI «DU3HKA» CTYACHT JODKCH M3YUUTh (U3NYCCKUE SIBICHUS U
3aKOHBI MPHUPOJIbI, TPAHHUIBI WX NPUMEHHMOCTH, NPUMEHEHHE 3aKOHOB B BAXKHEHIIMX MPAKTUYECKUX
MIPUIOKCHUSX; TTO3HAKOMHUTHCS C OCHOBHBIMH (DM3MUYECKUMHU BEIMYMHAMH, 3HATh UX ONPEICICHUE, CMBICIH,
CHoCcOoObl M eIWHUIBI W3MEpPEHUs; 3HaTh HA3HAYCHHE W MPHUHLMUIBI JEHCTBUS BaXKHEHIINX (QHU3NYECKUX
npuOOpOB.

3aﬂaanI/I OCBOCHUSA NJUCHUIIJIMHBI ABJISSFOTCS:

* U3y4YEeHHE OCHOBHBIX (DU3UYECKUX SIBJICHUH, OBIaJicHNe (QyHIaMEHTAIbHBIMHU MOHATHSIMHU, 3aKOHAMH U
TECOPHUSIMH KJIACCUYCCKON M COBPEMEHHOMN (PHU3HMKH, a TAK)KE METOIaMH (PU3HMUECKOT0 UCCIICIOBAHHS,

* OBJIAJICHHE TIPUEMaMH U METOaMH PEIICHUS KOHKPETHBIX 3a/1a4 U3 Pa3InYHbIX 001acTel (QU3HKH;

* 03HAKOMJICHHE C COBPEMEHHOW M3MEPHUTEIbHON ammaparypoii, GOpMHUPOBaHUE HABBIKOB MPOBEICHUS
(H3HUUECKOT0 IKCIIEPUMEHTA, YMEHHUE BBIICIIATH KOHKPETHOE (DU3UYECKOE COIEPIKAHUE B IPUKIIAIHBIX 3a/1a4ax
OyaymieH criennaibHOCTH;

* U3y4CHUE UCTOPUHU PA3BUTHS (HH3HKH.

2. IlepeyeHb NJIAHHUPYEMBIX Pe3yJIbTATOB OOy4YeHHS]I MO AUCHHUILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIN i

Koa u HaumeHnoBanue Ko u HaumeHnoBanue [Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110
KOMIIETEHILIUH MHJUKATOpa JOCTUKEHUS JTUCIUILINHE, 00eCTIeYUBAIOIIUE IOCTHKEHUE
KOMIIETEHIIUU IUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI]

OIIK-1 Cnoco6en|OIIK-1.1 JlemoHCTpUpYET|3HAET

IPUMEHSITh €CTECTBEHHOHAYYHbIE U|kpurepun BBIOOpAa €CTECTBEHHOHAYUYHBIX U

€CTECTBEHHOHAY4YHbIE u|oOIenHKEeHepHbIE  3HaHMUA  B|OOIIEHMH)KEHEPHBIX 3HAHUN HEOOXOIMMBIX IS

OOIIEeHH)KEHEPHBIE 3HAHMUSL, |pellIeHUH 3a/1a4 [pereHus chopMyIUpOBaHHON 3a1a4u

METOABl MaTeMaTU4ecKoro|npoheccuoHalIbHON ymeer

aHaJlu3a ¥ MOJEJIHUPOBAHMUSL, |1€ATETHbHOCTH OCYIIECTBIISATh BBIOOD HEOO0XOJUMBIX

TEOPETUYECKOTO " €CTECTBEHHOHAYYHBIX U  OOIIEMH)KEHEPHBIX

AKCIIEPUMEHTAJILHOTO 3HaHUW Ui peweHus chOopMyJINPOBAHHON

HCCIeA0BaHUs B npodeccuoHaIbHOH 3a/1aun

npodeccnoHanbHOM BJIaJleeT HABbIKAMU

JESTEIBHOCTH Metonamu BbIOOpa M OLIEHKH HEOOXOAMMBIX

CCTCCTBCHHOHAYYHBIX U O6HICI/IH)K€HCpHBIX
3HaHUI AJIg pCHICHUS IMOCTaBJICHHOU 3agaun

OIIK-1 Cnoco6en|OIIK-1.3 OcymiecTBisier BBIOOp|3HAeT

IMPHUMCHATH MeTroaa TCOPECTUUCCKOT'O H|OCHOBHBIC METOAbI TECOPECTUYICCKOTO n
€CTECTBEHHOHAYYHBIC U [9KCIIEpUMEHTATIBHOTO AKCIIEPUMEHTATIBHOTO UCCIICIOBaHHS
O6H_[eI/IH)KeHepHI)Ie 3HaHWUA, |[UCCIICJOBaAHU A JJISL pemiCHuA IIOCTaBJIICHHON 3aga4uun

METOJBl  MaTeMaTU4YeCcKOro|chopMyTHpPOBAHHOM 3a7a4n|ymeeT

aHaIM3a U MOJEIHMPOBaHUs, |IPodhecCHOHaTbHON OCYIIECTBIIATH BEIOOP METOOB TEOPETUUECKOTO
TEOPETUYECCKOTO U|1esTebHOCTH 1 DKCIIEPUMEHTAIIBHOTO UCCIIETOBAHMSI
AKCIEPUMEHTATIBHOTO BJIajieeT HABbIKAMHM

UCCIIEIOBaHHUS B criocobamu WCIIOJIb30BAHUS METOIOB
npodecCHOHATBHOM TEOPETUYECKOTO W IKCIEPHUMEHTAILHOTO

ACATCIIBHOCTHU HUCCJICa0BaHUA




OIIK-1 Cnoco6en|OIlK-1.4 Hcnons3yeT MeToibI|3HAET
MPUMCHSITh MaTEMaTHYECKOr0 aHaiuu3a ¥M|OCHOBHBIC METO/bI MATEMATHUECKOTO aHAIIN3a U
€CTECTBEHHOHAYYHbIE u[MoenupoBaHus, MOJIETTUPOBAHUS, TEOPETUUECKOTO u
OOIIenH)XEHEPHbIE 3HAHUS,|TEOPETUIECKOTO U[9KCIIEPUMEHTAILHOTO ~ WCCIIEAOBAHUS IS
METOJbl MaTeMaTHYeCKOI'0[9KCIIepUMEHTAILHOTO pelieHus c(hopMyJIHPOBaHHOMN 3a/1a4u
aHalu3a ¥ MOJAEITHPOBAHMUS,|UCCIEAOBAHUS U1 PEHICHUs |[IpodeCCHOHATLHON e TEIbHOCTH
TEOPETUYECKOTO u|chopmynupoBaHHON 3a/laun|ymMeeT
AKCIIEPUMEHTATBHOTO npogeccuoHaTbHON MPUMEHSATh METOJIbI MATEMAaTHUYECKOTO aHAIN3a
UCCJIEJIOBAHUS B|IeSATEIBHOCTH U MOJETUPOBAaHUS,  TEOPETHYECKOIO0 U
npodeccuoHanbHOM SKCIIEPUMEHTAJILHOTO  MCCIEAOBaHUSA  JUIA
JeSITeIbHOCTH pereHus chopMyITHPOBAHHOM 3aauu
npoheccuoHaNbHOM AeSITETbHOCTH
BJIaJieeT HABBIKAMH
Ha0OPOM OCHOBHBIX METO/I0B MAaTEMATHUECKOTO
aHaIM3a ¥ MOJICIIMPOBAHUS, TEOPETUYECKOTO H
9KCIIEPUMEHTAJILHOTO UCCIIETOBAHUS
HEOO0XOAUMBIX VIS pelieHus
chopMyITUPOBAHHOMN 3a/1a4u
po(heCcCHOHATTLHOM ACSITETFHOCTH
YK-1 Cnocoben|YK-1.1 OcymecTBiser(3naer
OCYIIECTBIISITh MTOWCK,|CUCTEMHO-CTPYKTYPHBI BBIOOP|METOABI W TOIXOJABI  KPUTHUYECKOTO U
KPUTHYECKH  aHanu3  U|MHQOPMAIMOHHBIX PecypcoB (B(cHCTEMHOTrO aHanmsa TUISE pelieHus
CUHTE3 nHGOPMAITUH,|TOM YuciIe B MU(POBOM Cpeje)|oCTaBICHHON 3a/1a9u
MPUMEHSITh CUCTEMHBIH|JI1 TOHMCKa HHGPOpPMALUU B|ymeeT
NOAXOA  JUISL  PEHICHUS|COOTBETCTBHUM C IOCTAaBJICHHON|OCYIECTBIISATH CUCTEMHBII BEIOOD
MOCTaBJICHHBIX 3a7a4 3aayeit HeoOXxoaumol  uHbopManmuu U3 OOIIero
MaccWBa  JAHHBIX B  COOTBETCTBHUU  C
MOCTaBJICHHOM 3a1aueit
BJIaJieeT HABBIKAMH
HaBbIKAMU MOMCKa uHbopMaIuu U

KPUTHUYECKOIO aHaIM3a IOJy4YCHHOT0 00BbEMa
JAHHBIX

YK-1 Crnocoben
OCYIIECTBIISATh TIOMCK,
KPUTUYECKMH  aHaIu3 |
CUHTE3 uH(popMaluuy,
OPUMEHSTh CHUCTEMHBIN
NOIXOJ 1S pelIeHUs

IMOCTABJICHHBIX 3ada4

YK-1.2 Breissnsger
nH(pOPMALINIO, 3HAYMMYIO JUIS
IIOCTABJIEHHOW 3a/1auu

3HaeT
OCHOBHBIE 3aKOHbl M SBIEHUS (QUIUKH JUIS
pELLIeHNs IOCTaBICHHOM 3a/1a41

ymeer

pelaTe IOCTaBICHHBIE 337add ONMPasCh Ha
OCHOBHBI€ 3aKOHBI (PU3UKH

BJIaJleeT HABBIKAMH

OCHOBHBIMM HaBbIKaMU BbISIBJICHUS PU3NUECKON
UHPOpPMALIMK 3HAYMMOM Ui TOCTaBJIEHHOM
3aJauu

VYK-2 Cnocoben onpenensite
Kpyr 3aJad B  paMKax
MOCTaBJIICHHON  UEeIu |
BLIOMpATH ONTUMAJbHBIE
CHocoObl  HMX  pelIeHHus,
UCXOAS W3 JCHCTBYIOLIUX
MIPABOBBIX HOPM,
UMEIOIINXCA PECypcoB H
OTpaHUYECHU N

VK-2.4 Cocrapnusier
MOCJIeI0BATEIbHOCTh
(ayropuT™) pelIeHHS 3a7a9n

3HaeT
MOJXO/Jbl COCTABJICHHS AJTOPUTMOB PEUICHUS
IIOCTABJICHHBIX 3a/1a4

ymeet

MOJIXO/bl COCTABJICHHS AJTOPUTMOB PELICHUS
MOCTABJICHHBIX 337124

BJIaaeeT HABbIKaAaMHU

ATOPUTMaMH  pelleHus (QU3NYecKuX 3ajady
HCIIOJIB3YEMBIX JJIsA BBIIIOJTHEHU A
MIOCTABIICHHBIX IIeTIeH




3. Yka3aHue MecTa IUCHUILUIUHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hannas mucnurmiimHa (Moaynb) BKItoueHa B biok «/lucummmmue, momymu» b1.0.11 ocHoBHOM
npodeccuoHanbHON oOpa3oBarenbHOM mporpammbl 09.03.03 TlpuknagHas uHpOpMaTHKa W OTHOCHUTCS K
00s13aTeIbHON YacTH y4eOHOTO TIJIaHa.

JucuuminHa oTHOCUTCS K 0a30BOM 4acTW MaTEMaTHYECKOIO M €CTECTBEHHO-HayyHOro nukia. OHa
OCHOBBIBAeTCS Ha 3HAHMIX, HABBIKAX M YMEHUAX, IPUOOPETEHHBIX B pe3ysIbTaTe OCBOCHUS (PU3MKHU «Oa30BBIN
YPOBEHbY:

MexaHnuka

1. KunemaTuka: MEXaHUYECKOE IB)KEHUE, ITYTh, IEPEMELIEHUE, CKOPOCTh, yCKOpeHHe. PaBHOMEpHOE 1
PaBHOIIEPEMEHHOE JIBUKCHHUE.

2. Nunamuka: IlepBbiil 3akoH HptoToHa. MHepuuanbHble cucteMsl oTcuera. Bropoii 3akon HeloroHa,
Macca, cuia. Tperuit 3akoH HprotoHa. 3akoH BceMupHOro TsaroreHus. 3akoH ['yka. Mmnynbsce. 3akoH
COXpaHEHHUs uMIyibca. Kunernueckast U MOTEHIMAIbHAS YHEPIHsl. 3aKOH COXPAaHEHUS PHEPIMU B MEXAHUKE.
PaboTa, MOIIHOCTE.

MonexynsipHas ¢pusuka. TennoBbie sIBICHUS.

1. OcHOBBI MOJIEKYISIPHO-KHMHETHYECKOUN Teopun. OcHoBHOE ypaBHeHne MKT.

2. YpaBHEHHE COCTOSTHUS UJCATBHOTO ra3a. ['a30Bbie 3aKOHBI.

3. Ilepmswiii 3akoH TepMmoanHamuKu. PabGora mpu m3MeHeHuu oObema raza. BHyTpeHHss sHeprus
uaeanbHoro rasa. [IpuMeHeHHe TEpPBOro 3aKOHA TEPMOJMHAMUKHU JUIsI U3OIPOIIECCOB - AMnabaTHYeCKUn
npouecc. CUIoBble MAlIMHBI, K.II.J. TEIJIOBOM MalllUHBbI.

4. VI3MeHeHHe arperaTHOrO COCTOSTHUS BelecTBa (IUIaBIeHUE, MapooOpa3oBaHe, KOHICHCALU).

OeKkTpocTaThKa

l. OnekTpuueckue 3apanapl. 3akoH uX coxpaHeHus. 3akoH Kymnona. HanpsbkeHHOCTb
aJIeKTpocTaTndeckoro nossd. CuinoBble TUHUY 1oJis. [IpuHIMN cyneprno3unuu nojieu.

2. PaboTa 1o nepeMeIieHuIo 3JIeKTPUIECKOro 3apsiia B anekTpudeckoM nosne. IloTenmuan.

Pa3znocTh noreHuanos.

3. DnektpoemMkocTh. KoHaeHcaTOpbl. DJIEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpa. OJHEPrus
ANEKTPUYECKOTO OISl KOHJIEHCATOPA.

3aKOHBI OCTOSTHHOTO TOKA.

1. Cuna toka. ConpoTtusienue. 3akoH OMa Jj1sl y4acTKa LETH.

2. DnexTpoaBwkyIas cuia. 3akoH OMa 11t 3aMKHYTOM 1IeTH.

3. Pabora u momHocTh ToKa. 3akoH [xoyns-Jlenma.

MaruuTtHoe nojie. DIeKTPO-MarHUTHAsT WHTYKITHSI.

1. MarnutHoe none. Maaykuus marautHoro nojist. Cuna Ammepa.

2. JIBvkeHUe 3apsHKCHHBIX YacTHIl B MarHUTHOM iojie. Cuita JlopeHia.

3. MarauTHbId NOTOK. 3aKOH 3JEKTPOMArHUTHOM MHAYKIMU. CaMOMHAYKLMS. DHEPrus MarHUTHOTO
OIS

MexaHu4yeckue 1 3JeKTpOMarHuTHbIE KOJIeOaHu .

1. 'apmonnueckoe konedanue. Maremarnueckuii MasiTHUK. [Ipy>KUHHBIN MasTHUK.

2. BonHbl. YpaBHEeHUE BOJIHBI. J[JTMHA BOIHBI, 3ByKOBBIE BOJIHBI.

3. KonebaTenbHbIi KOHTYp. DIIEKTPOMarHUTHBIE KOJIEOAHUS, UX TIEPUOJI. DIEKTPOMArHUTHBIC BOJTHBI.

Ornruka.

1. 3akoHBI OTpakeHUs U TIperomiieHus cBeTa. [loHOe BHYTpEeHHEE  OTpa)KEHHE CBETA.

2. JIunzsel. [Toctpoenue nzobpaxenus B TuH3ax. DopMyia JIMH3BIL.

3. ducnepcus csera. MaTepdepenius u nudpakius CBETOBBIX BOJIH.

KBantoBas  ¢Qusuka.

1. ®ororddexr. YpaBuenue DitHmreitHa it doTodrddexta. PoTOHBI. DHEpPrusi, Macca, UMITYIbC
¢doroHna.

2. CtpoeHune aToma

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromuye TUCIUTIITUHBI
n/m JIOCTHKEHHUS KOMITETCHIINH

1 |TexHmueckas MeXxaHUKa OIIK-1.3, OIIK-1.4, OIIK-1.5




OCHOBBI apXUTEKTYPHO-CTPOUTENBHBIX KOHCTPYKLIUI OIIK-1.1
BeszomacHOCTE »KXU3HEAESITEIHLHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
Okonorus YK-8.1

TexHonoruyeckast (MPOEKTHO-TEXHOJIOTUYECKAs ) MPAKTUKA

OIIK-2.1, OIIK-2.5

OCHOBBEI KOMITBIOTCPHBIX TEXHOJIOTHI B IMPUHATHHA peH_IeHI/Iﬁ

OIIK-6.1, OIIK-6.2

I'eonH(bopMaIMOHHBIE CHCTEMBI

OIIK-2.5

DNEKTPOTEXHUKA U MUKPO3JIEKTPOHUKA

OIIK-1.1, OIIK-1.3

O || N|ojo|DlW]|DN

HI/ICerTHaH MaTeéMaTuKa: MATCMATHYCCKasd JIOTMKa U TCOpUAL

OIIK-1.2

rpados
10 |duddepenumanpapie ypaBHEHUS OIIK-1.2
11 |OcHOBBI OpraHu3alK CTPOUTEIHCTBA OIIK-1.1

4. O0beM aUCHUIIMHBI (MOAYJIsI) B 3a4eTHBIX €IMHHMLAX € YKa3aHHEM KOJHYeCTBa aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 0o0y4yawluxcsi ¢ mpenojaBartejieM (0 BHAAM y4eOHBIX
3aHATHI) U HA CAMOCTOSAATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
W3 Hux yacel Ha
o Bcero
Bun y4ueOHo# paboTh MIPAKTUYECKYIO
4acoB 1 2
IOATOTOBKY
KonrakTHasi padora 112 48 64
Jlexmonnsie 3ansatus (JIek) 48 0 16 32
Jlaboparopusie 3ausaTus (J1ad) 32 0 16 16
IMpakTrueckue 3ansatus (I1p) 32 0 16 16
HMuas koHTaKTHAsI padoTa, B TOM YMCJIe: 0,25 0,25
KOHCYJIbTAIIUU 110 KYypCOBOU paboTe (IIPOeKTy),
KOHTpOJIBHBIM paboTtam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTalMIO (CaJa 3a4era,
3aueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHI
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO 0.95 0.95
(KoHCYNBTAIUS TIEpe]] IK3aMEHOM U c1aya ! '
Yachbl HA KOHTPOJIb 30,75 4 26,75
CamocrositennbHasi padota (CP) 109 56 53
O01mas Tpy10eMKOCTh JUCHUIITUHBI (MOYJIs1)
yacel:| 252 108 144
3aYeTHbIE e IHHUILI: 7 3 4
5. Conep:kanue QUCHUILIMHBI (MOAYJIsI), CTPYKTYpPHPOBaHHOe IO pasjenaMm (TeMaM) ¢ yKa3aHHeM
OTBEICHHOI0 HA HUX KOJIHYeCTBA aKaJIeMUYeCKUX YaCOB U BU/I0B Y4EOHbIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUTUIAHBI (MOJTYIS)
Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHAUKATOP
= a
g | nexkuuu I13 JIP Bcero,
Ne Pasgensl qUCIUIUINHEI g CP JIOCTHKEHU
5} qgac. o
O U3 HUX Ha M3 HUX Ha M3 HUX Ha
MPaKTH- MPaKTH- MPaKTH- KOMIIETEHI
Bcero | ueckyroo | Bcero | uweckyro | Bcero | ueckyro 5051
moaro- oaro- oaro-
TOBKY TOBKY TOBKY




1 paznen. uznyeckre OCHOBBI
MEXAaHHUKHN

1.1.

Kunemaruka IMOCTYNIAaTCIIbHOI'O U
BpamaTCJIbHOI'O ABUXXCHUSA

12

YK-1.1,

VK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

1.2.

I[I/IHaMI/IKa MMOCTYIATCIIbHOI'O H
BpamaTCJIbHOI'O ABUXXCHUSA

12

YK-1.1,

VK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

1.3.

Pabora u sneprus

12

YK-1.1,

VYK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

1.4.

Mexanuka BpAIIATEIBHOTO
JBUKEHHUSI TBEPJIOTO TENA.

15

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

1.5.

dusuka konedanmii U BOJH.

12

YK-1.1,

YK-1.2,

VYK-2.4,
OIIK-1.1,
OIIK-1.3,
OIlIK-1.4

2 paznen. MonekynspHas
¢u3MKa U TepMOJUHAMHKA

2.1.

OcHoBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun

12

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

2.2.

OCHOBBI TEPMOJMHAMUKHU

12

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

2.3.

Craructrueckas Gpusuka.

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4




2.4.

SIBrieHus nepeHoca.

VK-1.1,

YK-1.2,

VK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

3 paznein. Kontpoub

3.1

dusnyeckne OCHOBBI MEXAHUKH.
MornekynsipHas ~ ¢uzuka U
TEPMOIMHAMHKA

YK-1.1,

VYK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

4 paznen. DIEeKTPUYECTBO U
MarHeTu3m

4.1.

QHCKTpOCTaTI/IKa

12

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

4.2.

IlocTosTHHBII TOK

10

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

4.3.

MarauTHOEe TIONE€ B BaKyyMe.
3akoH buo-Casapa-Jlamaca

10

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

4.4,

Mar»auTtHele CBOMCTBA BEIIECTBA.

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

4.5.

JlelicTBUE€ MarHUTHOrO TOJS Ha
JBHKYILHECS 3apsA/ibl U TOKH.

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

4.6.

BHGKT'pOMaFHI/ITHaSI UHAYKOUA

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4




4.7.

OcHoBBI TeOpun MakcBesna s
BHGKTpOMaFHI/ITHOFO T10JIs1

VK-1.1,

YK-1.2,

VK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

5 paznen. BonHoBas ontuka

5.1.

Wutepdepennus cBera

YK-1.1,

VYK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

5.2.

Hudpaxius ceera

YK-1.1,

VK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

5.3.

[Tonspusanusa ceera

YK-1.1,

VYK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

6 pazzen. DJeMeHTbl KBAaHTOBOM
(U3MKK aTOMOB U MOJICKYJI

6.1.

TeroBoe wu3nydyeHHe U €ro
3aKOHBI

YK-1.1,

VYK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIIK-1.4

6.2.

Buemnuit poroaddexr. dpdexrt
Komnrona

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIlIK-1.4

6.3.

[InanerapHas Mojenp aroma
Bbopa-Pesepdopna

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIlK-1.4

6.4.

DneMeHThI KBaHTOBOWU
MEXAHHUKH. YpaBHeHue
[lIpenunrepa

YK-1.1,

YK-1.2,

YK-2.4,
OIIK-1.1,
OIIK-1.3,
OIlK-1.4




YK-1.1,
YK-1.2,
. YK-2.4,
6.5. [DneMeHTHI sAepHO PU3NKH 2 2 3 5 OIK-1.1,
OIIK-1.3,
OIIK-1.4
7. |7 paznen. Koutpoib
YK-1.1,
DJIEKTPUYECTBO U MAarHeTU3M. VYK-1.2,
BoanoBass ontuka. DJIEMEHTHI VK-2.4,
7.1 . 2 27
KBAaHTOBOH (DU3UKH aTOMOB H OIIK-1.1,
MOJIEKYI. OIIK-1.3,
OIIK-1.4
5.1. JIexuuu
Ne | HammenoBaHue pasznena N
. HanmMeHoBaHMe U KpaTKOe COAEPKAHUE JICKIIUI
pasn Y TEMBI JIEKIIUI
Kunemaruka nocTynaTesibHOro ¥ BpalllaTeIbHOTO JIBHKEHUS
Kunemaruka MarepuanbHas Touka. TpaekTopus, nyTh, nepemenienue. Cucrema orcyeTa.
1 noctynarensHoro . |[CkopocTs, yckopeHue. HopmanbHOe M TaHI€HIMAIbHOE YCKOPEHHS.
BpallaTeIbHOro KunemaTtuka BpamarenbHOro ABUKEHUS DIEMEHTapHbINA IOBOPOT. YTIIOBBIE
JBUYKECHUS CKOpPOCTb U YCKOPEHHE, X CBSI3b C aHAJIOIMYHBIMU JTMHEUHBIMHU BETUYUHAMU.
JluHaMyKa NoCTynaTebHOrO ABUKEHUS
JluHamuka WNuepunaneHble CUCTEMBI OTCUETA, 3aKOHBI HbIOTOHA, CHIIa TSKECTH, BEC TEIl,
2 IOCTYIIATEIbHOTO M [CHJIA YNPYTOCTH, CHIIBI TpeHus. MMiynbc. 3aKOH COXpaHEHHMs HMMITYJbCa.
BpalllaTeIbHOIO VYpaBHeHHE [BUKEHUS Tejla IEPEMEHHOM Macchl. 3aKOH BCEMHPHOIO
JBUKCHUS TATOTEHUS. I'paBuTanmonHoe noJe. Kocmuueckue CKOPOCTH.
HeunepuuanbHble CUCTEMBI OTCYETA.
PaGora u sneprus
Oueprus, pabora, MOIHOCTh. KHHeTHuUecKas M MOTEHIMaJIbHAs YHEPIUU.
3 Pabora u sueprus 3aKOH coxpaHeHus sHepruu. ['paduueckoe mpencraBieHue >HEpruu. Yaap
a0COJIIOTHO YIPYTUX M HEYNPYTUX TeJl.
MexaHuKa BpalaTeabHOro JBUKEHUS TBEPIAOTO TENa.
Mexanuka MOoOMEHT cuiibl, MOMEHT UMITYJIbCa, MOMEHT UHepIH. OCHOBHOE ypaBHEHUE
4 BpAIaTEILHOTO JUHAMMKHU BpalllaTeIbHOTO JABMKEHMs TBepAoro tena. Teopema Illteiinepa.
nBkenus TBepaoro |Pabora npu  BpamarensHOM — ABmKeHMH. KuHeTnueckas — oHeprus
Tena. Bpamaromerocss Tena. MOMEHT HMITyJbca M 3aKOH €ro COXPAaHEHUS.
I'mpockor.
®dwusuka kojaebaHui U BOJTH
Konebanus. Buasl konebanuil. ['apmonuueckue konebanus. [{unamuka
. rapMoHu4eckux kosjeOanuil. [Tpy>KuHHBIN, MaTeMaTHYeCKU U PU3NIECKUI
5 | PwsuKa KONEOAHMA M |\ poommyen, DHeprus  rapMoOHM4eckoro  koneGamus.  CroxkeHHe
BOJIH. rapMOHUYECKUX KoJieOaHuil. 3aTyxarouye M BBIHYXJIEHHBIE KOJICOaHUs.
Yropyrue BoJHBL. YpaBHEHHE IUIOCKON M cdepuyeckoil BosHbl. BomHoBOE
ypaBHeHue. CKOpOCTb ¥ dHEPrus ynpyrux BojiH. CTos4due BOIHBI.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
6 OcroBbr MOICKYTAPHO™ 11 7 canbHblil  Tas. VYpaBHeHHE CcOCTOSHUS uAcanbHOro rasza. OCHOBHOE
KHHCTHHECKON Teophi ypaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKON TEOPHH.
OCHOBBI TEPMOIMHAMUKH
7 OcHOBEI 3aKoH PaBHOMEPHOTO PACTPEICICHUSI DHEPTUU IO CTEMEeHSIM CBOOOIBI
TEPMOJNHAMUKHU Monekys. Teriora, pabota ¥ BHyTpeHHss sHeprus. [lepBoe Hauao




TepMOJAMHAMUKH. TeImI0eMKOCTh Ta30B. AnuabaTHBIA Tpolecc. Y paBHEHHE
Maiiepa. VYpasHeHue Ilyaccona. Ilomurponmueckue mpoueccsl. Brtopoe
HAa4yaJl0 TEPMOAMHAMHUKH. OHTponHs B TepMmoauHamuke. HepaBeHCTBO
Knaysuyca. ukn Kapro. KIT/l TenioBbIx aBurareneil.

Cratuctuueckas pusuka

8 |Crarucrtuueckas pusuka. [[lonstue o cratucTudyeckom pacnpeneneHud. Pacrpenenenue Makcsena.
Pacnpenenenune bonbpimana. bapomerpuueckas gpopmyia.
SIBrenus nepeHoca
9 SBnenus nepenoca. |M3orepmbl  Ban-mep-Baambca.  O¢dexr  [Ixoyna-Tomcona.  SIBnenus
nepeHoca. Jluddysus B razax. TemnonpoBoJHOCTb ra3oB. BA3kocTs.
DNeKTpocTaTuKa
3akon Kynona. HampspkeHHOCTh anekTpudeckoro mojs. Teopema ['aycca.
11 DNeKTpoCTaTHKA PaGora cunm anektpuuyeckoro moinsa.  [lorenmman. CBsi3b  MEXKAY
HAIPSDKEHHOCTBIO IO M MOTEHUUAIOM. JIMANEeKTpUKH M NPOBOJHUKH B
ANEKTpUYECKOM T0J1e. EMKOCTB TPOBOAHMKA. DHEPrUsl 3JIEKTPUUECKOIO MOJISL.
IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK
Cuna Toka. ITnornocts Toka. 3/IC. ConpoTuBiaeHNE NPOBOJHUKOB. 3aKOHBI
12 [ToCcTOsTHHBINM TOK Oma B muddepennmanpHoil 1 HHTErpagbHOU (hopMe. PaboTa W MOIIHOCTH
Toka. 3akoH Jlxoyns-Jlenua. [Ipasuna Kupxroda 11 pa3BeTBISHHBIX LIETEH.
MaruutHoe none B Bakyyme. 3akoH buo-Casapa-Jlamnaca
MaruutHoe nose B O C) . M . M i MarnuTHas
IBIT JpcTena arHUTHOE I10JIE arHUTHBI MOMEHT
13 | Baxyywme. 3axon buo- 3akoH buo-Casapa-Jlamuiaca. [lose npssMoro u KpyroBoro TOKoB
Casapa-Jlamnaca I;HHYKHH;L P ' P 24 '
aKOH IOJHOIO TOKa.
MarauTtHble CBOMCTBA BEIIECTBA.
MaruutHasbie cBoiictea |HamaramdyeHHOCTH. HanpsskeHHOCTE MArHUTHOTO ITOJISA. Y CJIOBUS HA TPAHULIE
14 BEILIECTBA. pa3gena AByX MarHeTukoB. Kiaccu¢ukanuss MarHeTMKOB. MarHuTHBIN
THCTEpe3nc
JleiicTBrE MarHUTHOT'O TOJISl HAa IBUXKYILIMECS 3apsiibl U TOKU
JlelictBue MarauTHOro |3akoH Ammnepa. Cuia Jlopenna. /IBukeHue 3apsyKCHHBIX YaCTUL] B MATHUTHOM
15 | mons Ha ABMKymMecs |mone. PaMka ¢ TOKOM B MarHMTHOM moje. MarnuTtHbeli notok. Pabora,
3apsibl M TOKH. coBeplIaeMas MpHU MEPEMEIICHUN TPOBOJHUKA C TOKOM B MarHUTHOM IIOJIE.
Teopema [Maycca 11 MAarHUTHOTO MOTOKA.
DneKTpOMarHuTHas MHIYKIIHS.
16 DJeKTpOMarHuTHas  |3aKOH  DJIEKTPOMAarHuTHOM  muaykuuu  @apages. IIpasuno  Jlenna.
WHTYKIIAS Camounaykuus. Buxpesple Toku. MHIYKTUBHOCTH KOHTYypa. B3anmuas
uHAYKIMs. Tpancdopmarop. DHeprus MarHuTHOTO TOJIS.
OcHOBBI TEOpPHUH OcHoBbI TeOprHM MakcBesa 71 3J€KTPOMarHUTHOTO TOJIs
MakcBeia st Buxpesoe anexrpuueckoe nose. Tok cMemenus. Y paBHeHusa MakcBeria s
17 3JIEKTPOMArHUTHOIO  [JIEKTPOMArHUTHOIO IOJS. DHEPrHs M UMILYJIbC 3J€KTPOMATHUTHBIX BOJIH.
oJIs [Ikana 31eKTPOMarHUTHBIX BOJIH.
WnTepdepennus creta
[lonsaTHE O KOPIYCKYJPHO-BOJIHOBOM Jyanu3Me. KorepeHTHblE BOJIHBIL.
18 | Hurepdepenuus ceera |MnTepdepennuns. VYcinosue MakCcMMymMa M MHUHAMyMa HWHTEpQEpPECHIMH.
Wutepdepennuss B ToHkux IuieHkax. Kombuna Heiotona. Ilpumenenus
UHTEp(PEPEHITNH.
Judpakius ceeta
19 Judpaxius cBera [Mpunnun Troiirenca-®dpenens. 3onbl Openens. dudpaxuus Dpenens Ha

KpyTJioM oTBepcTH 1 nucke. udpakmus Opaynrodepa Ha mienm.




HudpakiuonHas perieTka. CIOCOOHOCTh

npuOOpOB.

Pazpemaromias ONTUYECKHUX

20

Honﬂpmaum{ CBCTa

[Tonsipuzanus ceera

EcrecTBeHHbIN 1 nosipu30BaHHbIN cBeT. 3akoH Maitoca. 3akoH bproctepa.
HBorinoe nayuernpenomienue. Oddexr Keppa. Bpamenue miockoctu
MOJISIpU3AIUH.

21

TemnoBoe u3irydeHue u
€ro 3aKOHBI

TennoBoe U3JIy4eHHE U €r0 3aKOHbI

XapaKTepUCTUKH TEIJI0BOro u3nydeHus. 3akoH Kupxroda. 3akon Credana-
bonpumana. 3akon cmemienuss Buna. ®@opmyna Panes-/[xunca. @opmyna
[1nanka.

22

Buemnwnii porosddexr.
Dddext Komnrona

Buemnnii pororddext. Idpdext Komnrona.

3akonbl  BHemHero  ¢orodpdexra. YpaBHeHue DUHIUTEHHA 1A
dotoapdekra. Ilpumenenne dorordpdexra. Macca m umiynbc ¢oToHA.
Hasnenne ceeta. Ddpdexkr Komnrona u ero snemeHTapHast TCOpHSL.

23

[InanerapHas monens
atoma bopa-Pe3epdopna

[Tnanerapnast moaens aroma bopa-Pesepdopna
JluneiiuaTeiii cnektp aroma Boaopoma. dopmyna bamsmepa-Punbepra.
[Tocrynarel bopa. OnbiTel @panka u 'epua. Crnektp atoma BoAopoja Mo

bopy.

24

DneMEHTHI KBaHTOBOU
MEXaHUKH. Y paBHEHUE
[[Ipenunrepa

DneMEeHTBl KBAaHTOBOW MeXxaHUKU. Y paBHeHue llIpenunrepa
KopnyckyiipHO-BOJIHOBOM JyallM3M CBOWMCTB BemlecTBa. lumore3a ne
bpoiinsa. CoortHomienue HeomnpenenenHocteit ['eisenbepra. BonHoBas
¢yukuus.  YpaBHenue  lllpenunrepa. UYactuma B 0JHOMEpPHOM
IPSIMOYTOJIBHOM  "TIOTEHLIMAILHOU OECKOHEYHO  BBICOKUMHU
"crenkamu". TyHHENbHBIN 2P PEKT.

n

SAMC C

25

DNEMEHTHI SAEpHOU
buzuku

DneMeHTHI siAepHON pU3nKU

Pa3mep, coctaB u 3apsn aToMHOro szapa. MaccoBoe W 3apsioBO€ 4HCIa.
Jedext macchl u 3Heprus cBs3u sapa. CIuH s7pa ¥ €ro MarHUTHBI MOMEHT.
Snepusle cunbl. Monenu sapa. PangmoakTHBHOE M3JIy4EHHME W €rO BHJBIL.
3aKOH pasnoakTUBHOTO pacnazaa. IIpaBmia cmemenns. 3aKOHOMEPHOCTH O
pacnama. [B-Pacman. Helitpuno. [Namma-usnyueHue W €ro CBOMCTBa.
Pe3onancHoe nornomenue g-uznydenus (3dpdexkr Méccbayspa). Metoabt
HAOJIIOJIEHUsI M PETUCTpallMd paJMOAKTUBHBIX M3IYyYEHUH U YacTHIL
SlnepHple peakuMd H WX OCHOBHbIe THObL. [lo3uTpon. b+-Pacman.
OnexkTpoHHbIM 3axBaT. OTKpbITHE HEUTpOHA. SliepHbIE peakuuu MOoJ
JeHCTBUEM HEUTPOHOB. Peakius nenenus sapa. LlenHas peakuus neneHus.
[TonsiTue o saepHOM SHepreTuke. Peakius cuHTe3a aToMHbIX siaep. [Ipobnema
YIPABISIEMBIX ~ TEPMOSIAEPHBIX  peakuuil. Tumel — B3aMMOIEHUCTBUI
AJIEMEHTAPHBIX YaCTHUIL

5.2. IIpakTudeckue 3aHATHS

HaunmenoBanue paznena

Ne Y TEMBI IPAKTUYECKUX HaumenoBanue 1 cojepKaHue MPaKTHYECKUX 3aHATHI
pasa 3aHATHI
KuHeMaTuka oCTyIaTeNbHOT0 | BPALaTeNbHOTO ABUKEHMS
KunemaTtuka Pemenne 3amau: MarepuanbHas Touka. TpaekTopus, MyTh, NEPEMEIICHUE.
1 nocrynarensHoro u  |Cucrema orcdera. CkopocTs, yckopeHue. HopManbHOE U TaHTCHIHAIBHOE
BpaIaTeIbHOTO yckopeHusi. KuHeMaTWka BpamaTtelbHOTO JBHXKEHUA DJIEMEHTAPHBIN
JIBUOKEHUS HOBOPOT. YTIIOBBIE CKOPOCTh M YCKOpPEHHE, MX CBS3b C AHAJIOTHYHBIMH
JIMHEWHBIMU BEJTMYMHAMHY.
JluHaMHKa NOCTYIATENLHOTO ABUKEHHS
Jlnnamuka Pemenne 3ama4: MHepuuansHble CHCTEMBI OTCUETa, 3aKOHBI HpIOTOHA, cHita
2 HOCTYMATCIPHOTO U |1gykecTi, BeC Ted, CHIIAa YOPYrOCTH, CHJbI TpeHus. Mmmynsc. 3akoH
BpaIaTeibHOTO COXPaHEHUs WMITYJIbCA. YPaBHEHHE IBMKEHUS Tejla MEPEMEHHOUW MacChl.
JIBUOKEHUS

3akoH BCEMHUPHOT'O TATOTCHUA. FpaBI/ITaL[I/IOHHOC nojne. Kocmuueckue




CKOpPOCTH. HeHHepuHaanme CHCTEMBI OTCUECTA.

Pabora u sHeprus

Pabora u sHeprus

Pemenne 3amau: DOwueprus, pabora, MomHOCTh. KuHeTHueckas u
NOTEHIMaJbHasl DJHEPruM. 3aKOH CcOXpaHeHus »Hepruu. ['paduueckoe
MIpe/ICTaBJICHUE SHEPTUU. Y Jap aOCOIIOTHO YIIPYTUX U HEYNPYTUX TEIl.

MexaHuka
BpaIlaTeJIbHOTO
JIBIDKCHHSI TBEPJIOTO
Tela.

MexaHuka BpalaTeabHOTO ABUKEHUS TBEPAOro Tela

Pemenue 3agay: MomenT CWJIbl, MOMCHT HUMIIYJIbCa, MOMCHT HWHCPUHHU.
OcHOBHOE ypaBHEHUE JMHAMHUKH BpalaTEIbHOIO ABUKEHUS TBEPAOIrO Tea.
Teopema lrelinepa. Pabora npu BpamiarenbHOM ABMxKeHUU. Kunetndeckas
SHEprys Bpauaromerocs Tena. MOMEHT UMITYJIbCa U 3aKOH €ro COXPaHEHUSI.
I'mpockor.

dusuka xosiebanuii u
BOJIH.

®dusuka kojaedaHu U BOJIH

Pemenue 3amau: KoneGanus. Buasl konebanuii. 'apmonndeckue Konebanus.
JlunamMyka rapMOHHYECKUX KoseOanwi. [IpyKMHHBIA, MaTeMaTHUYECKUH M
¢bu3znvyeckuii MasTHUKH. DHEPrusi rapMOHUYECKOro konedanus. CroxeHnue
rapMOHUYECKUX KoJIeOaHUH. 3aTyxarollue W BbIHYXKJIEHHbIE KOJeOaHMUS.
VYnpyrue BoJHBL. YpaBHEHHE IUIOCKOH M cdepuueckoil BoiaHbL. BomHOBOE
ypaBHeHHe. CKOPOCTb ¥ 3HEPIHsl ynpyrux BojH. CTosiune BOJIHBI.

OCHOBBI MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUH

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOH TeOpuH
Pemenue 3agau: VneanbHslil raz. YpaBHEHHE COCTOSHMS UEAIBHOIO Ta3a.
OcHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KHHETHUECKOW TEOPUH.

OCHOBEI TCPMOAUHAMHUKHA

OCHOBBI TEPMOIMHAMUKH

Pemienue 3a1au: 3ak0H paBHOMEPHOT'O pacIpeesIeHUs] SHEPTHU IO CTETIEHIM
cB0OObI MoJIeKy. TerioTa, pabora U BHyTpeHHsIs1 Heprus. Ilepsoe Hadano
TepMoanHaMUKH. TernaoeMKocTs ra3oB. AnanabaTHbIN mpolecc. Y paBHEHHE
Maiiepa. VYpaBHenue llyaccona. IlomuTponmueckue mnpoueccsl. Btopoe
Ha4yaJl0 TEPMOAMHAMMKHU. OHTponus B TepMmoauHamuke. HepaBeHCTBO
Kimaysnyca. Iuxin Kapro. KII/] TerioBsIx aBurarenei.

Craructuueckas Gpusmka.

Cratuctuueckas pusuka
Pemenne 3agmau: IloHATHE O  CTaTHCTUYECKOM  paCHpENEICHUM.
Pacnipenenenne Makcseinna. Pacnpenenenue bonsimana. bapomerpuueckas

bopmyina.

SIBreHus nepeHoca.

SIBrieHus nepexnoca
Pemenue 3amau: Ssnenus neperoca. Auddysus B razax. TemnonpoBoaHOCTh
razoB. BA3KOCTb.

11

DneKTpocTaTuKa

DneKTpocTaTuKa

Pemenue 3amau: 3axkon Kymona. HampsikeHHOCTH 3JEKTPUYECKOTO IOJIS.
Teopema I'aycca. PaGora cun anekrpuueckoro mons. [lorenmuman. Cszb
MEXKy HaINpsSHKEHHOCTBIO MO W MOTEHUHAIOM. JIMANEKTpUKH U Mpo-
BOJHUKH B DJIEKTpUYECKOM Tosne. EMKOCTh NOpOBOJHUKA. DHEprus
JIEKTPUYECKOTO MOJIS.

12

ITocTossHHEBII TOK

[ToCTOSTHHBIN 3IIEKTPUYECKHUN TOK

Pemenne 3amau: Cuna Ttoka. IlmotHocts Toka. DJIC. ComporuBieHue
MPOBOAHUKOB. 3akoHbl OMa B nuddepeHnnanbHON U UHTETpaIbHON dopMe.
Pabora u momHocTs Toka. 3akoH J[xoynsa-Jlenua. IlpaBuna Kupxroda s
Pa3BETBJICHHBIX IIENEH.

13

MarunutHoe noie B
Bakyyme. 3akoH buo-
Cagapa-Jlannaca

MaruuTHOe noJie B BakyyMme. 3akoH buo-Caapa-Jlamnaca.

Pemenue 3amau: OnbiT Opcrena. MarnutHoe moje. MarHUTHBIA MOMEHT
MarnutHas wHayknus. 3akoH bwuo-Casapa-Jlamnaca. Ilome mnpsimoro wu
KPYTrOBOI'O TOKOB. 3aKOH MOJIHOTO TOKa.

15

JlelicTBUE€ MAarHUTHOTO

HeﬁCTBHC MAarauTHOTIO IIOJIA Ha ABHWXKXYIIUCCA 3apsAAbl U TOKU




IOJISI Ha JIBYDKYIIHECS
3apsiibl ¥ TOKH.

Pemenue 3agau: 3akon Ammnepa. Cuna JlopeHma. J[BuxkeHHe 3apsyKeHHBIX
YacTHUI] B MATHUTHOM I10J1€. PaMKa ¢ TOKOM B MarHUTHOM 1ojie. MarHuTHbIN
notok. Pabota, coBepiiaemasi nmpu nepeMenieHuH MpPOBOJHUKA C TOKOM B
MarHuTHoM noiie. Teopema ['aycca [uist MAarHUTHOTO IIOTOKA.

16

DJIeKTpOMarHuTHas
WHYKLUS

DneKTpoMarHuTHast HHIYKITHUSI.

Pemenue 3amau: 3akon anekTpoMarHuTHoM unaykuuu Dapanes. IIpasuio
Jlenma. Camounaykuusa. BuxpeBbie TOkH. WHIYKTUBHOCTH KOHTYpA.
Biaumnas uanykius. TpancdopmaTop. DHEprusi MArHUTHOTO TTOJISL.

18

Wutepdepennms ceera

WuTepdepennus ceera

Pemenne 3amau: lloHATHE O KOPIYCKYJISPHO-BOJIHOBOM JyallU3Me.
Korepentnsie BomHbl. MHTEpdepennus. YcinoBue MakcuMyMa 1 MUHUMYMa
unTeppepenuu. Murepdepenuns B ToHkux miaeHkax. Kosbna HeroroHa.
[Tpumenenus nHTEpHEpEHITHH.

19

Hudpaxius ceera

Hudpaxius ceera

Pemenue 3anau: [punnun [Mtolirenca-®dpenens. 3oub Openens. dudpakmms
Openenst Ha KpyriioM otBepctuu W aucke. Judpakuus dpaynrodepa Ha
menu. udpakuuonnas pemerka. Paspemiaromnas cnocoOHOCTh ONTHYECKUX
npuOOpOB.

20

[Tonspusanusa ceera

[Tonspuszanusa ceera

Pemenue 3anau: EcTecTBEeHHBINM M MOJISPU30BaHHBINA CBET. 3akoH Maitroca.
3akon bprocrepa. JIBoiinoe myuenpenomienue. Jddexr Keppa. Bpamenue
IJTIOCKOCTH TOJISIPU3ALINH.

21

TemnoBoe HU3JIYyUYCHUC U
€I'0 3aKOHbI

TennoBoe U3ly4eHHe U €ro 3aKOHbI

Pemenue 3amau: XapakTepucTUKH TEIUIOBOTO U3NyueHus. 3akon Kupxroda.
3akon Credana-bonpivana. 3akoH cmemenus Buna. ®opmymna Panes-
Jxunca. ®opmyna I[1nanka.

22

Buemauit porodrdpdexr.
D¢ dext Komnrona

Buemnuii porosadpdexr. dpdext Komnrona.

Pemenue 3anau: 3akoHsl BHenIHero ¢porodddexra. YpaBHeHne DiHIITEHHA
g potordpdexra. Ilpumenenue poroadpdexra. Macca u ummynsc HoToHa.
Hasnenue ceeta. Dpdext Komnrona u ero sanemeHTapHast TEOPHSL.

23

IInanerapHas Mmozenb
atoMa bopa-Pesepdopna

[Tnanerapnas monens aroma bopa-Pesepdopna

Pemenune 3anay: JInneiuaTslii criekTp aroma Bogopona. @opmyna banemepa-
Pun6epra. Iloctynatel bopa. Onbitel @panka u I'epna. Cnexktp aroma
BOZOpoAa 1o bopy.

5.3. JIJaGoparopubie paboThI

HaunmenoBanue pa3aciia

pJa\fz[ U TeMBbI JIa0OpaTOPHBIX HaumenoBaHue 1 cosepxkanue 1a00paTOpHBIX padoT
paboT
Kunemartuka KunemaTnka noctynaTtesbHOroO ¥ BpallaTeIbHOTO ABUKEHUS
1 nocrynarensHoro u  |OmnpeneneHre oobeMa IIMIHHIPA TP MOMOIIY IITAHT€HIIUPK YIS
BpalIaTeIbHOTO
JIBH)KECHHUSI
Jnnamuka JlvHamMuKa nocTynaTeIbHOIO IBUKEHUS
2 nocrynarensHoro u  (OmpeneneHue  yCKOpeHUs — CBOOOJHOro  MajJeHWss Opud  [TOMOIIHU
BpalIaTeIbHOTO MaTeMaTHYECKOr0 MasiTHUKA
JIBIDKEHUS
Pab6ora u sHeprus
3 Pabora 1 oneprus Onpenenenre MOMEHTa HHEPLIMU € TIOMOIIIbIO MasTHUKa MakcBesia
Mexanuka MexaHuKa BpalaTeIbHOTO ABUKEHUS TBEPAOTO Tela
4 BpalIaTeIbHOTO N3yueHne 0CHOBHOIO ypaBHEHMS AMHAMUKH BPALATEIbHOTO JIBUKEHUS

JABMDKCHUA TBEPAOT'O




TEI1a.

dusnka xosebanuii u

dusuka kKojeOaHU U BOJIH

5 N3yuenue puznueckoro MasTHUKa
BOJIH.
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPHUN.
OCHOBBI MOJIEKYJISIPHO- . o .
6 . Omnpenenenre yHUBEPCAIbHOM Ia30BOM MOCTOSHHON U MJIOTHOCTH BO3AyXa B
KMHETUYECKOU Teopuun
IIOMEILEHUH.
2 lo OcCHOBBI TEPMOJIMHAMUKH
HOBBI TEPMOJAMHAMHUKHU .
CHO CpMOZIHMHA Onpenenenne OTHOLIEHHS TEIUIOEMKOCTEHN BO3/1yXa
SIBrieHus nepeHoca
9 SBnenus nepeoca. |Onpenenenue kodpduUIKMEHTa BA3KOCTH M CPEIHEH IIMHBI CBOOOJHOIO
npoGera MoJIeKyJl BO3/1yXa
1 3 DNeKTpOoCTaTHKA.
JlekTpoctatitka I'padmueckoe npencraBiaeHUe IEKTPOCTATHUECKOTO MO
ITOCTOSIHHBIN 2JIEKTPUYECKHUM TOK
HccnenoBanue 3aBUCUMOCTH MOIIIHOCTH, BBIIEISEMON B €U MOCTOSIHHOTO
. TOKa, ¥ KOA((UIMEHTA TI0JE3HOTO JCHCTBUS MUCTOYHUKA OT CHJIBI TOKA M
12 [TocTostHHBINM TOK
BHEITHETO COMPOTUBIICHHUS.
W3zyuenue pabOThI 3IE€KTPOHHOM JTaMITBI.
N3ydenue mporeccoB 3apsiKU U pa3psiiKK KOHIEHCATOpa.
MarnutHoe nose B Bakyyme. 3akoH buo-Casapa-Jlamnaca.
MarnutHoe nosie B . o
Omnpenenenre TOpU30HTAIBLHON COCTABISIONICH HAMIPSKEHHOCTH MAarHUTHOTO
13 | Bakyyme. 3akon buo-
110Jis 3eMJIM IIPU [TOMOLIY TaHT€HC-TallbBAHOMETPA.
Casapa-Jlanaca "
3MepeHUE HAMPSHKEHHOCTH MAarHUTHOTO TOJI HAa OCH KPYTrOBOT'O TOKA
JleiicTBue MarautHoro |[€fCTBHE MarHUTHOTO IIOJIS HA JIBMKYIIMECS 3aPs/bl U TOKH.
15 0JIs Ha JABWKYyIMecs |VI3y4eHne MarHUTHOTO TI0J1a COJICHOU A C MOMOIIBIO IaT4rKa XOJia.
3aps/bl K TOKH. Omnpenenenue ynenbHOTO 3apsa dJIEKTPOHA METOAOM MarHeTpoHa
DneKTpoMarHuTHasT MHIYKIIUS
16 DnekTpomarauTHas  |M3yueHue sBIECHHS B3aUMHOM UHIYKIIMU
UHIYKLHS OnpeneneHve  MHAYKTUBHOCTM  KaTyIIKM  METOJOM  pe30HaHca B
Kosie0aTeabHOM KOHTYpe
WnTepdepenmus creta
Onpenenenre AJIMHBI CBETOBOM BOJIHBI IIpU MOMOIIH Kojel] HptoToHa
18 | Untepdepenmus cpera "
CCJIEZIOBAHKE BOJIHOBOTO TOJIS1 KOTEPEHTHBIX HCTOYHUKOB
Onpenenenre AJIMHBI CBETOBOM BOJHBI C IOMOILBIO OUIIpU3Mbl DpeHenst
Hudpakius ceeta
N3ydeHne na3epHOro U3Iy4eHus
19 Hudpaxus ceeta 0 i P i . .
Mpe/iejeHue JUIMHBl CBETOBOW BOJHBI INMPU NOMOUIM JAU(PPaKIMOHHON
peleTKH
[lonsipuszanusa ceera
N3ydyeHne NHTEHCUBHOCTHU CBETA, MIPOLIEAIIET0 Yepe3 MOJISIPOUIbI
20 [Tonsspu3zanus ceeta
OnpeneneHre KOHIEHTPAMU pacTBOpa caxapa IO BPALICHHUIO IUIOCKOCTU
MOJIIpU3aLuu
21 TermmoBoe HU3J1y4YEHUE U TemnoBoe N3TY4YCHUEC U €TI0 3aKOHBI
ero 3aKOHbBI Omnpenenenue nocrosiuHoi  Credana-boapiimana
[Tnanerapnas monens bopa-Peszepdopna
N3ydeHne CHEKTpaJIbHOIO COCTaBa HEOHOBO-TEIMEBBIX HMCTOYHMKOB,
23 [TnaneTapHas MOJIENb  |MCHONB3YEMBIX B CBETOTEXHHKE.

atoma bopa-Pesepdopna

HccnenoBanue CrieKTpOB MOIVIOIEHUS U ITPOITYCKAHUS.
Ompenenenne IIMHHOBOJHOBOM  TPAHUIIBI  CIEKTpa
BbIUHcCIeHNEe nocTogHHON [Imanka.

OOrJIOIICHUA H




5.4. CamocrosTenbHas paboTa 00y4aronmnxcs

Ne | HaumeHoBaHue pasnena .
CogeprkaHue caMOCTOSATEILHON pabOThI
pa3a| JUCIUIUIMHBI U TEMBI
Kunemaruka KunemaTtuka nocTynarenbHOro U BpalaTeJbHOTO JBHKEHUS
1 nocrynareabHoro 1 (Bemmosnnenue WJI3. BbinmonHeHwe pacdy€ToB M BBIOJHEHUE OTYETA IO
BpaIIaTeIbHOTO nabopatopHoit pabote
JBYDKCSHUS
JvnHamuka JMHamMuKa nocTynaTeabHOro JIBUKEHUS
5 nocrynareabHoro 1 (Bemmosnnenue WJI3. BbinmonHeHwe pacdy€éToB M BBIOJHEHHUE OTYETA IO
BpaIlaTeIbHOTO naboparopHoit pabote
JIBYDKCHUS
Pabota u sneprus
3 Pabota 1 sHeprus Boimonnenne WJI3. BeimosniHeHne pacdy€ToB M BBINOJHEHHE OTYETA MO
nabopaTopHoOl pabore
MexaHuka MexaHuka BpalaTeJabHOTrO IBUKEHUS TBEPAOTO TENa
4 BpAaILlATEIIBHOT' O Beimmonnenune WJ/[3. BeinoaHeHue pacuy€ToB M BBINOJHEHUE OTYETa IO
JBUKCHHSI TBEPAOTO  |1abopaTopHOi paboTe
Tena.
. ®usnka KonebaHuii 1 BOJIH
5 Dusuka xonebauii u Beimmonuenune WNJ/[3. BeinoaHeHue pacuy€ToB M BBIMNOJHEHUE OTYETa IO
BOIH. nabopaTtopHoO# pabore
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
6 OctoBel MOHefyMpHO_ Bommonnenune WMJI3. BrimosniHeHune pacdy€ToB W BBINOJHEHHE OTYETA 10
KUHETUYECKON TEOPUH 11aGOPATOPHOM paBoTe
OCHOBBI TEPMOJIUHAMUKHU
7 |OCHOBBI TEPMOAMHAMUKH Bommonnenune WMJI3. BrimosniHeHne pacdy€ToB W BBINOJHEHHE OTYETA 10
nabopaTopHoOl padbore
Cratuctuueckas pusuka
8 |Crarucruueckas usuka. Boimonnenne WMJI3. BeinonHeHne pacdy€ToB W BBINOJHEHHE OTYETA IO
nabopaTopHoi pabore
SIBrieHus nepexnoca
9 SBnenns nepenoca. (Bemonnenne WJI3. BreimonHeHne pacy€ToB W BBINOJHEHHE OTYETA IO
nabopaTopHoii padote
DneKTpocTaTuKa
11 DJIeKTpOCTaTHKA Brmonnenne WMJI3. BrimosnHeHune pacdy€ToB W BBHINIOJIHEHHE OTYETA IO
nabopaTopHoii padote
IToCTOSTHHBIN 2JIEKTPUYECKHUN TOK
12 TloCcTOSSHHBIH TOK Boimonnenne WJI3. BeimonHeHne pacdy€ToB W BBHINOJHEHHE OTYETA IO
nabopaTopHoi pabore
MaruutHoe onie B8 |MarautHoe nose. 3akoH buo-Casapa-Jlamnaca. 3akon Amnepa
13 BaKyyMe. 3akoH buo- Boinonnenne WMJI3. BeimonHeHwe pacy€éToB M BBIIOJIHEHHE OTYETA 10
Cagapa-Jlamaca nabopaTopHoi pabote
. MarauTHBIE CBOIMCTBA BEIIIECTBRA.
14 MarsutHbIe CBOHCTBa Bemonnenne WNJ/[3. BeinonHeHne pacy€TOB M BBIMNOJHEHUE OTYETA IO
BCIeCTRA. nabopaTopHoii pabote
JelictBre MaranTHOroO |l€HCTBHE MArHUTHOTO IMOJIS HA JBYKYLIMECS 3apA/bl U TOKH
15 HOJIsI Ha JIBFOKYIITAECS] Boimonnenune WMJI3. BeimonHeHne pacdy€ToB W BBHINOJHEHHE OTYETA IO
3apsiibl U TOKH. nabopaTopHoi pabote
DneKTpoMarHuTHast WHIYKITHSI.
16 DIEKTPOMATHHTHA Breimmonnenue M/13. BoinonHenue pac4€ToB U BBIIIOJIHEHNE OTUYETA 110

WHAYKIOUA




nabopaTopHol paboTe

OcHOBBI TEOpPUH

OcHOBEI TCOpHUU Makcseia AJId BJICKTPOMArHuTHOT'O TTOJIA

17 MaxkcBenna s Brimmonuenne WJI3. BrinmosHeHue pacy€ToB MW BBIOJIHEHHUE OTYETA MO
AIIEKTPOMArHUTHOTO  |1MabopaTtopHOi paboTre
T10JIsI
WnTepdepennus creta
18 | Unreppepenuns ceera |Boimonnenne W/I3. Beimonnenne pacuéros BBIITOJIHEHHE OTYETA II0
naboparopHoit pabore
Judpakuus cBeTa
19 Judpaxius cBera Boemmonnenune MJ13. BoinosnHeHue pacy€Tros BBIIIOJIHEHHE OTYETA 110
naboparopHoit pabote
[Tonspusanus ceera
20 [Monspusauus ceera  (Bemonnenne W/[3. Beimonnenue pacué€ros BBEITIOJIHEHHE OTYETA IO
naboparopHoit pabote
T TernnoBoe U3JIy4eHHUEe U €ro 3aKOHbI
MJI0BOE U HUE U N n
21 CILIOBOC M3AYUCHUC M| B0 nHeHme N/13. BeimonHeHue pacu€TroB BBIIIOJIHEHUE OTYETA II0
€ro 3aKOHBI o
nabopaTtopHoO# pabote
B . Buemnuit poroaddext. Idhdext Komnrona.
22 HeHIH GoToIPPeKT. Bomonnenne UNJ/13. Brimonnenue pacuéron BBIIIOJIHEHUE OTYETA TI0
S dexr Komnrona .
nabopaTopHoOl padboTe
i [Tnanerapnas monens atoma bopa-Pesepdopna
23 naHETapH;ﬂ MOACTE B ionHeHKe N/13. Beimonnenue pacuéroB BBIIIOJTHEHUE OT4YETA MO
atoma bopa-Pesepgopna nabopaTopHol padbore
DeMeHTH KBaHTOBOI1 |DJIEMEHTBI KBAaHTOBOM MexaHuku. Y paBHeHue lllpeaunrepa
24 | mexanuku. Ypasuenue |Bbimmonnenne W/I3. Boimonnenune pacdy€ToB M BBHINOJHEHHE OTYETA IO
Ipenunrepa nabopaTtopHoO# pabote
5 . |9nemenTts! snepnoit buznku
25 JICMCHTLL ANCPHOM | B ionHenne N/13. BeimonHeHue pacdy€ToB M BBIMOJHEHUE OTUYETA IO

¢buzuku

nabopaTopHoii padote




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

IIporpamMMoO# TUCLHUILIMHEI NIPELYCMOTPEHO IIPOBEACHUE JEKIMOHHBIX 3aHATUH, Ha KOTOPBIX IaeTCs
OCHOBHOM CHCTEMAaTU3UPOBAHHBIM MaTepHUall, U IPAKTUYECKUX 3aHATHH, MPEINONArarolluX 3aKpEIUICHHUE
M3y4EHHOI0 MaTepuaiia u popMUpoBaHHE, y 00ydaroUIUXCsl, HEOOXOIUMBbIX 3HAaHUH, yMEHUH 1 HaBbIKOB. Kpome
TOT0, BKHEHIIUM ATAllOM H3y4YCHHS AWUCHUIUIMHBI SIBISETCS CaMOCTOSITeNIbHAs padoTa OOydaroUIMXcsi ¢
HCIIOJIb30BAHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

B 00BbeM camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeIyOIIee:

- I3y4YCHHE TEOPETUYECKUX BOIIPOCOB 110 BCEM TEMaM JUCLIUILINHEL,

-[I0ArOTOBKA K JIJAOOPATOPHBIM 3aHATHUSM;

- IOATOTOBKA K MPAKTUYECKUM 3aHATUAM;

- IOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IOATOTOBKA K 3a4€Ty U JK3aMEHY.

3aJI0roM yCIEIIHOTO OCBOCHUS ATOM JAMCIHUILIMHBI SBJISIETCS 0053aTENIbHOE MOCEIICHUE JIEKIIMOHHBIX U
IPAKTUYECKUX 3aHATUH, TaK Kak MPOIYCK OAHOro (TeM OoJiee, HECKOJBbKUX) 3aHATUH MOXKET OCIIOKHUTb
OCBOCHME pa3/eiIoB Kypca.

[Tpuctynas K M3y4eHUIO TUCLMIIIMHBI, HEOOXOAMMO B IIEPBYIO OYepe/ib O3HAKOMUTHCS COJIEpPKaHUEM
PIIJ mist cTyneHTOB OYHOM (opMBl OOy4YeHHs, a TaKKe METOJWYECKHMMH YKA3aHUSMHU IO OpraHHU3aluu
CaMOCTOSITENIbHON paOOThI U MOATOTOBKHU K MPAKTUUECKUM 3aHIATUSM.

[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHSAM U B PaMKaX CaMOCTOATEIbHOW pabOThl MO H3YyYEHUIO
JUCLUIUIMHBI 00y4YaroImuMcsi HE0OX0JUMO:

- TIOBTOPUTH 3aKOHCIIEKTMPOBAHHBIN HA JICKIIMOHHOM 3aHATUU MAaTEpHUAl U JIONOJHUTH €r0 C y4€TOM
PEKOMEHI0BAaHHOM 110 TaHHOM TeMe JINTEPaTyphl;

- IIpU CAMOCTOSITEJIbHOM H3YyYEHUH TEOPETUYECKOM TEMbl CHENaTh KOHCIEKT, HCIOJIb3Ys
pekomenoBanuble B PI1J[ ncrounukuy;

- BBIITOJIHUTH IIPAKTUYECKUE 3a/1aHNS B PAMKAX U3y4aeMON TEMBI;

- OTBETUTh Ha KOHTPOJIHBIE BOMNPOCHI MO Teme, ucnonb3ys marepuansl POC, nmubo rpynnoble
VHJIMBHU1yaJIbHBIC 3a/1aHMsI, IOArOTOBIECHHBIE IIPEIIOAABATENIEM;

- IOATOTOBUTHCS K ITPOMEKYTOUHOM aTTECTALIUH.

Htorom u3ydyeHHUs AUCUUIUIMHBI SBJISETCS 3K3aMeH. DK3aMEH MPOBOJUTCS MO PACIHUCAHUIO CECCHU.
®dopma npoBeieHUs 3aHATUS — ycTHas. CTYJEeHThI, He MPOLIeIINe aTTeCTalMIo o rpaduKy ceccuu, AOIKHBI
JIMKBUUPOBATH 33J0JKEHHOCTh B YCTAHOBJIEHHOM TOPSIJIKE.

7. OneHo4Hble MATEPHAJBI 1JIsl NMPOBEJCHUS TEKYLIero KOHTPOJIsI YCIIeBAeMOCTH M NPOMEKYTOYHOM
arTecTalMu 00y4aromMXcs Mo JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIIMH ¢ yKa3aHUEM 3TaIloB UX (YOPMUPOBAHUS B POLIECCE OCBOCHUS AUCIMITIIUHBI

Ko u HaumMeHoBaHue

. Bug orieHOYHOTO
VMHJIUKAaTOpa KOHTPOJIUPYEMOM

Ne KonTponupyemsbie pa3iesibl AUCUUTLUIHHBI

/1 (Momyst) KOMITETEHIHHT cpelcTBa
1 Kunemartuka IOCTYNATEIbHOTO ul VYK-1.1, YK-1.2, YK-2.4, |YcTHbBIl ompoc, TECTHI,
BpAILIATEJIbHOTO ABUKECHUS OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenue 3ana4y
2 JnHamMuka MOCTYIIATEIBHOTO ul  VYK-1.1, YK-1.2, YK-2.4, |VYcTHBIIl ompoc, TECTHI,
BpAILIATEJIbHOTO ABUKECHUS OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenue 3ana4y

VK-1.1, VK-1.2, YK-2.4, [YcTHBIA oOmpoc, TECTHI,

3 |Pabora n oneprus OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenue 3aaa4

Mexannka BpamaTeIbHOTO memkerus|  YK-1.1, VK-1.2, YK-2.4, [YcrHBIA ompoc, TeCTHl,
TBEPJIOTO Tea. OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenue 3aaa4

5 |®wusuka xonedaHuii U BOJIH. VK-1.1, YK-1.2, YK-2.4, |YcTHBI 0onpoC, TECTHI,




OIIK-1.1, OIIK-1.3, OIIK-1.4

pemCHuC 3a1a4

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

YerHblil - onpoc,

TECTEHI,

6 |OCHOBBI MOJIEKYIISIPHO-KMHETHICCKON TEOPUH OIIK-1.1, OTTK-1.3, OTTK-1.4 |pemers saau

7 |OcHOBEL TeDMOTHAMIKI VYK-1.1, YK-1.2, YK-2.4, |YcTHBIII oOIpoOC, TECTHI,
pMOA OIIK-1.1, OTIK-1.3, OIIK-1.4 |pemenue 3amau

8 |Cratucrnueckas dusnxa VYK-1.1, YK-1.2, YK-2.4, |YcTHBIII oOIpOC, TECTHI,
' OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenue 3ana4

9 |51 VYK-1.1, YK-1.2, YK-2.4, |YcTHBIII oOIpoOC, TECTHI,
BIACHHA Tieperoca. OIIK-1.1, OTIK-1.3, OIIK-1.4 |pemenue 3amau
10 dusnueckue OCHOBBI mexanuku.| VYK-1.1, YK-1.2, YK-2.4, TecTHPOBAMIC
MonekynspHasi GpuzuKa U TEPMOAMHAMHKA OIIK-1.1, OIIK-1.3, OIIK-1.4 p ’

11 s YK-1.1, YK-1.2, YK-2.4, |YcTHBIi oOmNpOC, TECTHI,
fIeKTpocTatiia OIIK-1.1, OITK-1.3, OITK-1.4 |pemenns 3aza4

12 |Mocrostmiii Tox YK-1.1, YK-1.2, YK-2.4, |YcTHBIi oOmOpOC, TECTHI,
OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenus 3amau

13 MaruutHoe mnone B Bakyyme. 3akoH buo-| VYK-1.1, VK-1.2, YK-2.4, |YcTHBIH oOmpOC, TECTHI,
Casapa-Jlamiaca OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenus 3amau

14 M . YK-1.1, YK-1.2, YK-2.4, |YcTHBIIi oOmOpOC, TECTHI,
ATHUTHDBIC CBOMCTRA BELIECTRA. OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenust 3aga4

15 HeiictBue marauTHOTO moist Ha aBmwkymuecs| YK-1.1, YVK-1.2, YK-2.4, |YcTHBIH oOmpoC, TECTHI,
3aps/ibl ¥ TOKH. OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenus 3ana4

16 |PrexThoMAarHITHAS HEIYKLIS VYK-1.1, VK-1.2, YK-2.4, |VcTHBII oOIIpoC, TECTHI,
p VKR OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenus 3ana4

17 OCHOBEI TEOPUH Makcseiia wis|  YK-1.1, YK-1.2, VK-2.4, [YcrHBIA oOmpoc, TeCTHI,
3JIEKTPOMATHUTHOTO OIS OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenus 3ana4

18 |Mnrepdepenius crera VK-1.1, VK-1.2, YK-2.4, |VcTHBII oOIIpoC, TECTHI,
POEpeHIL OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenue 3agau

19 |Tudparums ceera VK-1.1, VK-1.2, YK-2.4, |VYcTHBII ompoc, TECTHI,
paKl OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenue 3anau

20 |Monspusaiuis csera VK-1.1, YK-1.2, YK-2.4, |VYcTHBIIl ompoC, TECTHI,
pHant OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenue 3anau

21 |TermtoBoe HAIVICHIE H CL0 3AKOHLL VK-1.1, YK-1.2, YK-2.4, |VYcTHBIIl ompoC, TECTHI,
CILTOBOC M3NYHCHHE | €10 3aK0 OITK-1.1, OTIK-1.3, OTTK-1.4 |permenne 3anau

VK-1.1, YK-1.2, YK-2.4, |VYcTHBIIl oOIpoC, TECTHI,

22

Buemnnit poroapdexr. Ipdext Komnrona

OIIK-1.1, OIIK-1.3, OIIK-1.4

pemcHuC 3a1a4




[Inanerapnas MOJEIb atroma bopa-| VK-1.1, YK-1.2, YK-2.4, |YcTHBIH oOmpPOC, TECTHI,

23 Pezepdopna OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenue 3ana4

DneMeHTHl KBaHTOBOUM Mexanuku. YpaBHenue| VYK-1.1, YK-1.2, YK-2.4, |VcrHBI ompoc, TECTHI,

24 [peaunrepa OIIK-1.1, OIIK-1.3, OIIK-1.4 |pemenue 3a1a4

VYK-1.1, YK-1.2, YK-2.4, |VYcTHBIII oOIpoOC, TECTHI,

25 |IeMEHTEL AAICPHOH (pH3HicH OIIK-1.1, OTIK-1.3, OTIK-1.4 |pemenue 3aau

DIIeKTPUYECTBO M MarHeTusM. BosHoBas
26 |omTmka. DIEMEHTH KBAaHTOBOW  (DU3UKHU
aTOMOB M MOJICKY/L.

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

OIK-1.1, OTTK-1.3, OIIK-1.4 | | SCTHPOBAIE

7.2. TunoBble KOHTPOJILHBIC 3a/JaHHSI WIIA HHbIE MAaTePHAJIbl TEKYILEr0 KOHTPOJIS YCIIeBAeMOCTH, HEOOXOJMMbIe
JUISL OLICHKH 3HAHUW, YMEHHI U HaBBIKOB U (MJIK) OMbITa MPO(ECCUOHAIBHOM JeSTEIIbHOCTH, XapaKTEPU3YIOLIUX
sTanbl POPMUPOBAHUS KOMITETEHITUH B IMPOIIECCE OCBOCHUS UCIIUITITNHBI

Jiis mpoBepku chOPMUPOBAHHOCTH HHAMKATOpa AocTrxkenus komnerennuu OITK-1.1, OIIK-1.3, OIIK-
1.4, VK-1.1, YK-1.2, YK-2.4:

3amaun ,

1. [Tyns 7€TUT TOPU3OHTAIILHO U MOMAJAeT B IIap, 3aKPETNICHHBI Ha HEBECOMOM KECTKOM CTEp)KHE, U
3acTpeBaeT B HeM. Macca mynu B 1000 pa3 MeHbliie Macchl mapa. PaccTosiHue OT ieHTpa mapa 10 TOUYKH MMojBeca
I=1 m. Haiit cKOpOCTb TyJTH, €CJTH CTEpXKEeHb OTKJIOHMICS Ha 30°.

2.ITox nevictBueM kacarenbHOU cuibl 10 H, MaxoBuk ocranaBimuBaercs, caenas 20 o6opoToB. Maxo-
BUK CUUTaTh OAHOPOJHBIM AuckoM. Pammyc nucka R=20 cm, macca M=2 kr. HaiiTu HavanpHyIO 4acTOTy
BpallleHUS.

3. O6pyu maccoit 2 xr u paguycom 20 cM Bpariaercs 1o 3akony ¢=t3 -5t2+6t-2. Haiitu MOMeHTHI cH -
abl yepes lc, 2 ¢ u 4 ¢ nocne Hayana BpamieHust. OTBETUTh YCKOPSIFOIIME WU TOPMO3SIILIAE 3TH MOMEHTHI.

MonekynsipHasi Gpu3HuKa U TEPMOJMHAMHKA

4.0npenenuTh yICIbHYIO TETUIOEMKOCTh ra3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4, NO2.

5.ITpu U30TEpPMHUYECKOM pacIIUpeHUd 0O0beM raza yBenuuwmics B 3 paza. Ha CKoIbKO M3MEHUIOCH
JIaBJICHHE, SCIIU HadabHOE naBjeHue 0bu10 420 klla?

6.I1pu YO o6nyueHnn AByXaTOMHOTO ra3a qaBienue yeenuuuioch co 100 kI1a mo 150 xI1a. Kakas mons
MOJIEKYJI ra3a pacrnaiach?

7. Ilpu aguaGaTHOM CHkaTUM 2 MoJIeH Kucinopojaa Obuta coBepiieHa padora 415,5 JIx. Bo ckonbko pa3
yBeIUYIIOCH AaBieHue ra3za? Koneunas temmneparypa 300 K.

DNEeKTPpUYECTBO U MarHeTU3M

8.YUetnipe 3apsna q1=02=2 uKu, q3=g4=4 aKi Haxoa1TCsI B BepIIMHAX KBajapaTa co CTOpoHO# a=10 cM.
Haiitn Hanps>KeHHOCTh ¥ NOTEHIMAI AJIEKTPUUECKOTO TOJI B LICHTPE KBaAparta.

9. Yetsipe 3apsaa q1=02=2 uKun, q3=04=4 uKx Haxoasrcs B BepIIMHAX KBaJpara co cTOpoHO# a=10
cM. HaiiTu HanpsbKeHHOCTh U TOTEHIUAI AJIEKTPUIECKOTO MOJIS B CepeInHE CTOPOHHI 3-4.

10. Yetsipe 3apsaa q1=02=2 uKun, q3=04=4 aKn HaxonsaTcs B BepmmHax KBajpaTta co cTopoHoi a=10
cM. Haiitu HanpsbKeHHOCTh U TOTEHIUAI AJIEKTPUYECKOTO MO B CepeInHE CTOPOHBI 2-3.

11.[1Ba Bo3aymHbix koHzeHcatopa Cl= C2=6 mx® coeauHEHBI MOCIEIOBATEIHHO M 3aPSKEHBI 0
pasnoctu noteHuanoB U=100 B. Ha ckoibpKo H3MEHUTCS SHEPTUS CUCTEMBI, €CITH He OTKITI0Yasi KOHACHCATOPhI
OT HCTOYHHKA, MEXAy IUIACTUHAMHU IIepBOr0 KOHAEHCATOpa BBECTU AUAJIEKTPUK C JAHU- DSJIEKTPUUECKOM
MPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciivpainib 3ekTpudeckoit mamnouku npu t=20°C numeet conpotusienne R=35,8 Owm.
KaxkoBa Oyznet Temnepatypa t2 HUTH TaMIIOYKH, €CTTU ITPH BKIIFOUEHUH B ceTh ¢ HanpsbkenneM U=120 B mo Hutu
uzaet Tok 1=0,33 A? TemnepatypHblit KOOQGUIUEHT conpoTHBIEHUS Bob(pama a=4,6-10-3 K-1.

13.B nenTpe kBagpaTHOW paMKH C TOKOM MarHuTHas uHaAykuus pasHa 0,1 mTn. Halitu Benuuuny Toka
B IPOBOJIE PaMKH, €CJIH €€ nepumMeTp paBeH 40 cM.

14.113 menHOTO MpoBOJa ceueHHeM S=1 MM2 clienanu KOJbIo JIUHON 1=251,3 cM U HOIKIIOunIn K
HMCTOYHHKY TOKa ¢ HanpspkenneMm U=240 B. HaliTu MarHuTHYIO HHIYKIMIO B IICHTPE KOJIBIIA.




15.Yepe3 kaTyuiky, MHIYKTUBHOCTh KOTOpoi L=21mMIH, Te4eT TOK, U3MEHSIOMIMICSI CO BpEMEHEM 10
3akony I1=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTi 3aBUCHMOCTb OT BpeMEHH 1 3.71.C. CAMOMHIYKIIUH
€1, BOSHHUKAIOIICH B KaTyIIKE 1 MUHUMATbHOE 3HAYSHHE ITOH 3./1.C. €imin.

BonnoBas ontrka

17.B ombite FOHTa OTBEpCTHS OCBEIIATHCH MOHOXPOMATHYECKHM cBeTOM (A=500HM).

Paccrosiarie MexIy OTBEpCTHSAMH O=IMM, paccTOsSHHE OT OTBEPCTHi 10 3KpaHa 2,5 m. Haiitu moio-
KEHHUE TPEX MEPBbIX CBETJIBIX MOJIOC.

18.ITocrostanas audpakimonHoi perretku O0=I1mkm. Kakyio pasHocTs UIMH BOJIH AL MOXET paspe-
IIMTH 3Ta pemeTka B oomactu cuHux jtydeit (A=400HM) B CHIEKTpE TPETHErO MOPSAIKA, €CIIU IUPUHA PEIICTKH
a=2,5cm?

OCHOBBI KBAHTOBOM M aTOMHOMW (DPU3UKH

19. Kakoii anmuHe BOJHBI COOTBETCTBYET MAKCUMYM H3JIyUYEHUs MOBEPXHOCTH MaXOTHOW 3€MIIU TpU €€
temrneparype t=27°C?

20. Ilpu pmuTensHOM 00JydeHHH cepeOpsSHOM ITACTUHKKM CBETOM OHA MpuodOperaeT nmoreHuuan 3,3 B.
Haiiti ayimHy BOJHBI M SHEPTHUIO MAJAIONINX (POTOHOB, K KAKOMY JTUANa30Hy OTHOCUTCS JUIMH BOJH OTHOCHTCS
3TO U3Ny4eHue?

21. OmpenenuTe nepHoAbl BpallleHHs 3JIEKTPOHA Ha MEepBhIX TpeX bopoBckux opOuTax.

7.3. Cucrema OLIEHUBAHUS PE3YNbTATOB OOYYEHUS MO JUCHUILUIMHE (MOIYJIO) MPH MPOBEICHUH TEKYLIETO
KOHTPOJIS YCIIEBAEMOCTH

OreHka «OTJIMYHOY 3HaHUS:

(3auTeHO) - CUCTeMaTU3UPOBaHHbIE, TTIyOOKHE U MOJIHBIE 3HAHU 110 BCEM pazjiesiaM
JUCLHUIIIIMHBL, 2 TAK)KE 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 3a IIPEAEIIbI
y4eOHOIl TporpamMmsl;

- TOYHOE HCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTUH, CUCTEMATUYECKN I'PAMOTHOE U
JIOTUYECKH NPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJHUTEIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOH paboyeil mporpaMMoi o JUCLHHUIUIMHE (MOYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHUENIUAX U HAIIPABICHUAX JUCLIUILINHBI
Y J1aBaTh UM KPUTUUYECKYIO OLIEHKY, UCITONIb3Ysl HAyYHbIE JOCTHKEHHUS IPYTUX
JUCLUILINH

HaBBIKH:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B pabodel mporpamMme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaHJapTHBIEC CUTYyaLUH;

- IPUMEHSET TEOPETUYECKHE 3HAHUS JUIsl BHIOOpA METOIMKH BBITTOJIHEHHS
3aJaHI;

- TPaMOTHO 00OCHOBBIBAET X0/ pEIICHUS 3a/1aY;

- 0e3ynpevHo Bia/ieeT MHCTPYMEHTApUeM Y4eOHOM TMCIUIUINHBI, YMEHHUE €r0

3 GEKTUBHO HCII0JIb30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUUYECKUX 3a]1a4;

- TBOpUYECKasi CaMOCTOsITeNIbHAas paboTa Ha
PaKTUYECKUX/CEMUHAPCKHUX/Ta00paTOPHBIX 3aHIATUSAX, AaKTUBHO y4acTBYET B
TPYIIOBBIX 00CYXK/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHHM




O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIONOJHUTEIBHOM JINTEPATYPhI, PEKOMEHI0BAHHOM
paboueii mporpaMMoi M0 AUCIUILIUHE (MOYITIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICTIIUSAX U HAMPABICHUAX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YET HAyYHYIO TEPMUHOJIOTHIO, JIMHIBUCTUUECKU U JIOTHUYECKU
MIPaBWJIbHO M3J1araeT OTBETHI HA BOIPOCHI, YMEET JIeaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs pabdoTa Ha MPAKTUUYECKUX 3aHATHUAX, yIaCTUE B IPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU I

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbIII MUHUMAaJbHBIA 00bEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUU, CTUIMCTUYECKOE U JIOTHYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
O1MO0K

YMEHHUS:

- YM€EET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAPABICHUAX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaZIceT MHCTPYMEHTaprueM y4yeOHON AUCIUILTNHBI, YMEHUE €r0 UCTOIb30BaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YMEET Mo/l pyKOBOJACTBOM MPENOJaBaTEeNs pellaTh CTaHIapTHBIE 3a1a4n
HaBBIKH:

- paboTa moj; pyKOBOJICTBOM IMPEMNO/IaBaTENsI Ha MPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHbIII MUHUMAaJbHBIA YPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- HCTIBITHIBACT 3aTPYAHECHUS MTPH 0OOOCHOBAHUH aJTOPUTMA BHITIOJTHEHHS 3a1aHUi

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCHUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHHS TUCbMEHHON PaboThI);

- 3HaHHE OT/AEIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeeT UCIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHB KYJIbTYPBI HCIIOJIHEHUS 3a/1aHUH;

- HU3KUHA ypOBEHb CPOPMUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSITEIbHON paboTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTnueckue BONPOCHI U NPAKTUYECKHE 3aJaHUS JJIs IPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, HeOOXOAUMBIE Ui OLEHKU 3HAHWM, YMEHHI U HaBBIKOB M (WJIK) ombITa MpOodhecCHOHATHLHON
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IpOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHON aTTECTAIIMU 00 yJarOIIHXCS

1. MarepuanbHasi Touka. KuHemaTHueckue XapaKTEpUCTUKHU: TPACKTOpHUSA, MYyTh, IEpeMEIICHUE,
CKOPOCTh U YCKOPEHUE; ONPEEICHUE U CBA3b. PABHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUKEHUE.

2. PaBHONIEpEMEHHOE IBUKEHUE, IPUMEP — IBUKEHHUE TeJa, OPOIIEHHOIO 10T YIJIOM K TOPU30HTY.
. Kunemaruka BpamareiabHOro ABMKEHUS. BEKTOpHI YyIIIOBON CKOPOCTH U YCKOPEHHUS.
. YTII0BbIE KHNHEMAaTUYECKUE XaPAKTEPUCTUKU U UX CBA3b C JTUHEHHBIMU.
. [IpyHIMIT OTHOCUTENBHOCTH, ITpeoOpa3oBanus ["anumest 1j1st CKOPOCTU U YCKOPEHHUS.
. Onementsl CTO. IMoctynarel. [Ipeobpa3oBanue BpeMeHH U KOOpaAuHAThI. IHTEepBaJL.
. Onementsl CTO. [locTynatel. PelsSTUBUCTCKUN UMITYJIbC, PEISATUBUCTCKAS SHEPTHUA.
. 3aKOHBI IMHAMUKU MaTepuaibHON TOUKHU. (3akoHbl HproTOHA).
. Buapl cuin: BCeMUPHOTO TATOTEHHUS, TSKECTU. JIBUKEHUE 1O/ IEHCTBUEM CHIIbI TshKkecTH. Bec.

10. Cuna ynpyroctu, e€ npupoaa u pacu€t. Moayns FOura. [ledopmaruu. JlnarpamMmma HampsoKeHUs
nedopmariuu.

11. Umnynsc. UMnynbe cuibl. 3aKOH COXpaHeHUst UMIyibca. [10JIHbII UMITYJIbC CUCTEMBI TEIL.

12. 3akoH coXpaHEeHHS HMMyJbca. Ynaap. Pacu€r ckopocTedl Ten mpu IEHTpaJbHOM aOCOIIOTHO
HEYyIpyroMm yzaape.

13. 3akoH coxpaHeHus UMITyibca. Y nap. Pacuér ckopocteii Teln npu HeHTpaaIbHOM abCOIIOTHO YIPYTOM
yaape.

14. PaGota. PaboTa nepemMeHHOM criibl. MOITHOCT.

15. KoHcepBaTHBHBIE 1 HEKOHCEPBATUBHBIC CHIIBI MX padoTa. [loTeHnnanbpHas SHeprusl.

16. Kunetnueckas sHeprus. [lonHas sHeprusi, 3aKOH COXpaHEHUs SHEPTUH.

17. Bpamenue tBepgoro Ttena. [lonstue MomeHta cuibl. OCHOBHOE ypaBHEHUE TUHAMUKU
BpalIaTEeIbHOTO JIBH)KCHHUS.

18. MoMeHT uHepuuy, onpeaeseHue U IpuMep pacdera Juisi oqHopoaHbIX Ten. Teopema llltelinepa-
['tolirenca.

19. MoMeHT umIynbca, 3aKOH COXpaHEHHUsI MOMEHTA UMITYJIbCa IIPU BpAIlleHUH TBEPIOTO Tea.

20. Pabota npu BpaiieHu# TBepAoro Tena. Kunerndeckas SHeprus BpaIlaroIIero Tena.

21. Lentp macc, onpenenenue. LleHTp Macc kKak TOUKa MPUIOKEHHS CUITbI TSKECTH (MTOTEHLIUATIbHAS
SHEPTUs CUJIbI TSAKECTH CUCTEMbl MaTEPUATIBHBIX TOYEK U MOMEHT CHJI TSIXKECTH).

22. WpeanbHBI ra3, mapameTpbl MAeanbHOro rasza. 3akoH ABoraapo u Kinanelipona-Menneneesa.
N3onponeccer.

23. CpezaHee 4UCIIO CTOJKHOBEHUH MOJIEKYI, CpeHss JUTMHA CBOOOJHOTO podera.

24. SInenus nepenoca. Huddysus. Koapbunuent nuddysun.

25. SIBnenus nepenoca. TernonpoBogHOCTh. KO GUIMEHT TEMIONPOBOJHOCTH.

26. SIBnenus nepenoca. Bsaskocts. Koagduunent Bsazkoctu.

27. IloBepxHocTHOE HaTshkeHUe. CMaunBanue. KanuuispHele siBIEHUS.

28. Cpennsisi 3Heprusi MOJEKYyJbl HJEalTbHOrO rasa, creneHu cBoOonbl. Teopema boabivana o
pacriepe/ieIeHIH SHEPTHU MO CTETIEHSM CBOOOIBI.

29. BHyTpeHHsis sHeprus ra3a, padoTta rasa, nepBoe Ha4ajio TePMOIUHAMUKH.

30. TeroeMkocTh Tra3a, CV u CP, cooTHomeHue Maiiepa.

31. Annabaruueckuii mpouecc, ypaBHeHue, koaguuueHt [lyaccona.

32. TemnoBble MamuHbL. Bropoe Hauano TepMoanHaMuky. [IpuHImI paboThl TEMIOBBIX MAIIHH.

33. Huxn KapHo, K 3TOro 1uKia.

34. Tlonstue 06 0OpaTUMBIX W HEOOpaTHUMBIX Iporeccax. DHTponus. HepaBenctso Knaysuyca. Kmn
LMKJIa peajbHBIX TETJIOBBIX MAIIUH.

35. 3axon Kynona. HanpsikeHHOCTB 351eKTpocTaTiueckoro noss. IlpuHnun cyneprno3nnuu uist BEKTOpa
HaANpPsHKEHHOCTH 1oJis. JINHUK BEKTOpa HaNPsHKEHHOCTH.

36. Pabota cuit anekTpocTaTuyeckoro nois. Teopema o HUPKYIISAIUN BEKTOpa HANPSKEHHOCTH.

37. llorenman. [TpuHuun cyneprno3uiyy ajs MoTeHIrania.

38. CBs13b MEXy HAPSYKEHHOCTHIO AIEKTPOCTATUYECKOTO MOJIS M TOTEHLUAIOM. DKBUIIOTEHIIMAIbHBIE
ITOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKkTOpa HaNPsYKEHHOCTU. DJEKTpocTaTnyeckas teopema ["aycca.

40. ITonstpHbIe 1 HENOJISIPHBIE TUAJICKTPUKH. J(M3IEKTprUYecKass TPOHUIIAEMOCTh U BOCTPUUMYHUBOCT.

41. BekTop nossipu3anyy U BEKTOP IEKTPUUECKOTO CMELICHMSL.

42. Cerneroanextpuki. [Ipsimoit u o6patHblil nbe303¢ddekT. [IpumeHeHrne nbe303JIeKTPUKOB B
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TCXHUKC.

43

. IIpoBOHUKH B 3JIEKTPOCTATHYECKOM I0JI€. DIIEKTPOCTaTHUECKasi MHAYKIUSA. Y CIOBUS PaBHOBECHS

3apsJI0B Ha MTPOBOJIHUKE.

44
45
46
47
48
49

. EMxocth npoBoanuka. [Tnockuit konaencatop. [lunuaapuuecknii u cheprueckuii KOHACHCATOPHI.
. CoeqrHeHNsI KOHJIEHCATOPOB.

. DHEprus CUCTEMBI 3apsA0B. DHEPIUs 3apsXKEHHOTO MPOBOJHUKA M KOHJEHCATOPA.

. DHEPrust AACKTPOCTATHUECKOTO MoJs1. OOBEeMHAs! INIOTHOCTH SHEPTUH.

. OcHOBHBIE XapaKTEPUCTUKH MOCTOSIHHOTO Toka. Cuia Toka. [1n1oTHOCTh TOKA.

. OnektponaBwxymas cuia. Hampsikenue Ha ydacTtke nenu. 3akoH Oma s ydyacTKa LEIU.

ComnporuBienue npoBoAHUKOB. 3akoH Oma B quddepennnanbaoi hopme.

50.

dbopwme.

51.
52.
53.

I10JIA.

54.

Pabora u moutHOCTH TOKA. 3akoH [xoymst — Jlenna. 3akon Jxoyns — Jlenna B muddepeHnanbHoi

3akon OMa 1Ji1 HEOJHOPOAHOTO YYacTKa LEMU U 3aMKHYTOU LIETIH.

WHIYKIIUH.

55.
56.
57.

58

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

ITpaBuna Kupxroda.
MaruutHoe nosie. OnbIT Opcreaa. MarHUTHBIE MOMEHT KOHTYpa ¢ TOKOM. MHAYKIIMS MarHuTHOTO
3akoH buo — Capapa — Jlammaca M yacTHBIE ciay4au €ro NpuUMEHeHus. JIMHUM MarHUTHOU
[upxynsauus BEKTOpa MarHUTHOM MHAYKIMU. 3aKOH MOJIHOTO TOKA (TeopeMa O LUPKYJISILIHHN).
MarsauTtHo€ 110JI€ COJIEHOUIa U TOPOUA.
3akoH Amrepa.

. Cuna Jlopenria.
JIBuKeHue 3apsyKEHHBIX YAaCTHUI] B MATHUTHOM IIOJIE.
Oddext Xomna.

KoHTyp ¢ TOKOM B MArHUTHOM I10OJIE.

Pabota, coBepiiaemast mpu rnepeMerieHuy MpoBOIHUKA C TOKOM B MarHUTHOM TIOJIE.
Teopema ["aycca ajist nOTOKa MArHUTHOM UHIYKLIHH.

MaruutHble cBOMCTBA BellecTBa. I 'unoresa Amnepa. Bekrop HamarHn4MBaHusl.
HanpspkeHHOCTh MarHUTHOTO 1oJi1. MaruuTHas NpOHUIIAEMOCTh ¥ BOCIIPUMMYUBOCTD.
MarauTHblE MOMEHTBI aTOMOB M MOJIEKYI.

JlmamarHeTuky U napaMarHeTHKH.

DeppoMarHeTHKH, UX CBOMCTBA U IPUMEHEHUE.

SIBieHue ANeKTpOMarHuTHOM MHAYKIMK. 3aKkoH nHAyKkuuu dapanes. [Ipasuno Jlenna.
SBnenne caMOMHAYKIMHU. IHIyKTUBHOCTD TPOBOAHMKA. MIHIyKTUBHOCTbD COJIEHOMIA.
SABnenue B3aumHon uaaykuuu. Toku dyko. Tpanchopmarop.

OHeprus MarHUTHOT'O TOJIS.

Buxpesoe anexrpuueckoe nose. [lepBoe ypaBHeHne Makcsesia.

Tox cmemienus. Bropoe ypaBHenue Maxkcaeia.

ITonnas cucrema ypaBHeHM MakcBea.

ONEKTPOMAarHUTHHIE BOJHBI M UX CBOWCTBA.JHEPIHUs, NEPEHOCUMAs IEKTPOMArHUTHOW BOJIHOM.

Bexrop YMoBa — IloiiHTHHTA.
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. KOI‘epeHTHHe BOJIHBI. OnTHYeCcKas AJIMHa MYTHU W ONTHYECKAasA Pa3HOCTb XOJa BOJIH. YcaoBue

MakcUMyMa U MUHUMYyMa UHTep(EpEeHIINH.

78
79
80
81
82
83
84
85
86
87
88

. Meronp! HabmoaeHus uaTeppepeniu. arepdepeHnrs B TOHKUX MIICHKAX.
. Kombra Herorona. Ilpumenenne naTepdepeHnm cBeTa.

. IIpuanun ['tolirenca — ®penens. 30061 PpeHens.

. Audpakius Ha KpyrioM OTBEPCTUH U JTUCKE.

. Hudpaxus @paynrodepa Ha 0 JHOH 1mIenu, TMPPAKIMOHHAS PELIETKA.

. Aucnepcus u paspeniaronias CiocOOHOCTh ONTHYECKUX MPHUOOPOB.

. EcTecTBeHHBIN U MONISpU30BaHHBIA cBET. 3akoH Maittoca.

. [lonspuzanus npy oTpax€eHUN U IpesloMieHuH. 3akoH bprocrepa.

. ABonHoe ntydenpenomiienue. [lonsapusannoHHbIE YCTPOKCTBA.

. TenmoBoe U3Iy4eHUE U €ro XapaKTEePUCTHKU. AOCOIOTHO YepHOe Teso. 3akoH Kupxroda.
. 3akonsl Credana — bonpumana u Buna.



89. ®opmyna Panes — [xunca. «YnpTpaduoneToBas» Karactpoda.
90. ®opmyina [lnanka.

91. Onruueckas TUPOMETPHUS.

92. Buemnuii poTodddHeKT u ero 3akoHbI. Y paBHEHUE DUHINTEHHA.
93. Macca u ummynbc potona. JlapieHue cBerta.

94. Ddpdexr Komnrona. KopnyckynspHO — BOJTHOBOM TyaTH3M.

95. Monens atoma Tomcona u Pesepdopra.

96. ChekTp aToma BOJOPO/IA.

97. Teopus bopa.

98. BonHoBBIE cBOMcTBa MUKpouacTuil. Dopmyina ne-bpoins. Judpakius 231eKTpOHOB.
99. Ilpuniun HeonpeneneHuocTei [ eiizenoepra.

100. BosiHoBast pyHKIMA U ee cBokcTBa. Y paBHeHnue Llpenunrepa.
101. KBanToBble uncna. AToM BOAOPOJa B KBAHTOBOM MEXaHUKE.

7.4.2. [IpakTrueckue 3aaaHus sl IPOBEICHUS MPOMEKYTOYHON aTTECTAIMH 00YJarOITUXCS

1. 3aBUCUMOCTH ITPOMICHHOTO TEJIOM ITyTH S OT BpeMeHH t naercs ypaBHeHueMm S=A+Bt+Ct2, rne A=3
M, B=2 m/c, C=1 m/c2. Halinute cpeiHIOI0 CKOPOCTh U CpeliHee YCKOPEHHE Tela 3a TEPBYIO, BTOPYIO U TPETHIO
CEKYH/JIbI €T0 TBUKCHHUSI.

2. C Garnu BeicoToi h = 25 M ropu3oHTanbHO OpoIlIeH KaMEeHb CO CKOPOCThI0 VX =15 Mm/c. Kakoe Bpemst
t kamens Oyzer B qerkeHnn? Ha kakom paccrosiauu | oT ocHOBaHus GairHu OH yrnaaet Ha 3emunto? Kakoit yrosn
COCTaBUT TPAEKTOPUsI KAMHS C TOPU30HTOM B TOUKE €0 NaJeHUs Ha 3eMIII0?

3. Kamenp OpolleH TOpPH30HTAIBLHO CO CKOpOoCcThio VX =15 wm/c. Haiigute HOpManbHOEe
TaHI'€HIIMAJIBHOE YCKOpPEHUs KaMHs yepe3 BpeMs t = 1 ¢ mociie Hauasna IBUKEHUS.

4. Koneco, Bpariasicb paBHOYCKOPEHHO, TOCTUIIIO yriaoBoi ckopoctu 20 pan/c uepes N=10 o6 mocne
Hauaja BpaileHus. Haliiure yrioBoe yCKOpeHrue KoJeca.

5. 3aBUCHMOCTh MPONUIEHHOTO TEJIOM MYTHU MO OKPY>KHOCTH PaJuycoM =3 M 3aJaercsi ypaBHEHHEM
s=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenure it MOMEHTa BpeMeHu t = 1 ¢ mocie Havana JBUKCHUS
yckopeHue: 1) HopMmanibHOe; 2) TaHTeHIHAIbHOE; 3) MOIHOE.

6. Teno cKOIB3UT MO HAKJIOHHOM MJIOCKOCTHU, COCTABIISIONIEH ¢ TOPU30HTOM yroia 45 rpagycos. Ilpoiias
nyTh S = 36,4 cM, Tesno mpuodpeTaeT ckopocTh V =2 Mm/c. Haiinute k03 PUIeHT TpeHus Tea O MIOCKOCTb.

7. C 6aurau BbicoToit H =20 M ropu3oHTanbHO co ckopocThio 10 M/c 6pormien kamenb Mmaccoit M=400 r.
npeHedperast CONpOTUBICHUEM BO3/yXa, ONpe/leIuTe 11 MOMEHTa BpeMeHH t = 1 ¢ mocie Havasia JBUKEHUS:
1) KUHETUYECKYIO SHEPTHIO; 2) MOTEHIHMAIBHYIO 3HEPTHUIO.

8. Ilynms maccoit m = 15 r, nersmas TOPU3OHTAIBHO CO cKopocThio V =200 m/c momagaer B
OaimicTHUecKuii MasTHUK JuiuHO#M | = 1 M u maccoit M = 1,5 kr u 3actpeBaer B Hem. Ompezenure yroi
OTKJIOHEHHUsSI MasiTHHKA.

9. CruiourHON OJTHOPOIHBIN JUCK CKaThIBAETCS 0€3 CKOJIBKEHMSI ¢ HAKIIOHHOW IIIOCKOCTH, 00pa3yrolen
yroi anbda ¢ ropu3oHTOM. OrpeienuTe JUHeHHOe YCKOpEeHHe a TUCKa.

10. Hanmummure ypaBHEHHME TapMOHHUYECKOro KojieOaHus TOYKH, e€ciaM ero ammiutyga A = 15 cwm,
MaKCUMallbHasi CKOpOCTh KoseOuomeiics Toukn 30 cm/c, HadanbHast paza 10 rpaxycos.

11. Onnopoansrii nuck paguycoMm R =20 cm koiebseTcs 0KoJI0 rOpUu30HTATBHONW OCH, IPOXOIAIIEH Ha
paccrosiauu | = 15 cm ot neHTpa aucka. Onpenenure nepuoa T koneOaHuii AUCKa OTHOCUTEIBHO 3TOH OCH.

12. Maccy m = 5 1 a30Ta, HaXOJISIIIYIOCS B 3aKPBITOM cocyzie oobeMoM V =4 11 ipu Temrieparype t1=200
C, marpeatot a0 Temnepatypsl t2 = 400 C. Haiigute naBnenus pl u p2 rasa 10 u mociie HarpeBaHusl.

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboThI (poeKTa) (MIPU HATUYNHN)
KypcoBble npoekTsl(paboThl) y4eOHBIM IJIAHOM HE MPETyCMOTPEHbI

7.5. Metoauueckue MaTepuaisl, ONpPEAeIoIne MPoLe yphl OLIEHUBAaHUs 3HAHUM, YMEHUM, HABBIKOB U (WJIH)
OTIbITa MPO(PECCUOHANBHON AEATEIbHOCTH, XapaKTePU3YIOIUeE 3Talbl POPMUPOBAHUS KOMIETEHIIUN
[Tpouenypa oneHuBaHUS (QOPMHUPOBAHUS KOMIIETEHUUN MpU TMPOBEACHUU TEKYIIEro KOHTPOJIS
IIpUBE/AEHA B 1. 7.2
TunoBble KOHTPOJIbHBIE 3a/1aHUs WM HHbIE MaTEPHUAJIbl TEKYIIEr0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.
[TpomesxyTouHas aTTecTanus Mo AUCHUILIMHE TPOBOIUTCS B (hopMe 3aueTa U HK3aMeHa.



7.6. Kputepun onieHnBaHus ChOPMUPOBAHHOCTH KOMITETCHIIMH MPH TTPOBEACHUH MPOMEKYTOYHOM aTTeCTAIIUH

Kpurepuu
OLICHUBAHMS

YMEHHUS U HABBIKU HE
chopMUpOBaHBI

0a30BbIE CTPYKTYPBI
3HaHUU. Y MEeHUs
(dbparMeHTapHbI 1
HOCSIT
PENPONYKTUBHBIN
Xapakrep.
JleMoHCcTpHpYyeTCs
HU3KUNA YPOBEHb
CaMOCTOSITENIbHOCTH
MIPAKTUYECKOTO
HaBbIKA.

YPpOoBEeHb OCBOCHHUS M OIICHKA
Onenka Onenka
«HEY/IOBJICTBOPUTEIb | «yI0oBIeTBOPUTENbH | OLEHKA «XOPOIIO» OrneHka «OTINYHO»
HO» o»
«HE 3a4TEHO» «3a4TEHO»
VYpoBeHb 0CcBOEHUS | YPOBEHb OCBOCHMS | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMIIETEHIIUHU KOMIIETEHIIUHU KOMITIETEHIIUH KOMIIETEHLIUH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN». «BBICOKHI.
Komnerennuun ne Komnerenuun Komnerenuun Komnerenmumn
c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI.
3Hanus oTcyTcTBYIOT, | CdopmupoBanbl | 3HaAHUS OOIIMPHBEIE, 3HaHus
CUCTEMHBIC. YMEHHUS | apryMEHTHUPOBAHHBIE,

HOCST
PEeNpOLYKTUBHBIN
XapakTep,
MIPUMEHSIOTCA K
PEILICHUIO TUTOBBIX

3aJIaHUH.

JemoHcTpUpyeTcs

JIOCTaTOYHBIN
YPOBEHb

YCTOMYUBOT'O
IIPaKTUYECKOTO
HaBBIKA.

CaMOCTOATCIIbHOCTHU

BCECTOPOHHHE. Y MEHUS
YCIIELTHO TPUMEHSIFOTCS
K PELIECHUIO KaK
TUIIOBBIX, TaK U
HECTaHapTHBIX
TBOPYECKHUX 3aJaHUN.
JlemoHCcTpUpyeTcs
BBICOKHI YPOBEHb
CaMOCTOSITEJIBHOCTH,
BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOI0 HaBbIKa




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIeMBbI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He moxet BriOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumensier
METOUKY 3aTpyAHEHUS 110 BEIOHMpAET TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHUS 3aJJaHUN.| BBIOOPY METOJUKH CTaHIAPTHYIO JUTSI BBIOOpAa METOUKH
Jomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJTHCHHS 3aJaHHA.
OIUOKH TpH 3aJIaHHi. BBIITOJIHCHUS He nomyckaet omm6ok
BBITIOJIHEHUH 3a7aHui, | JonyckaeT ommoku 3aJaHuN. IIPY BBITIOJIHEHUN
HapylIAKIINUEe JOTUKY | TpH BIMOJHeHUU | Jlomyckaer ommoOKu 3aJIaHu.
pelIeHus 3a1ay. 3a/IaHU, HAPYILICHUSI| TPU BBITOJHEHUH CaMOCTOSTEIIEHO
JlenaeT HEKOPPEKTHBIE| JIOTUKHK penieHus 3aJlaHuM, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad4. Hapyliaroue pe3yJIbTaThl
BJIaJICHUE He moxxet 060cHOBaTH HcneITEIBaeT JIOTUKY PEIICHUS] | BBIMIOJIHEHUS 3aJaHUM.
HaBBEIKAMH aJTOpUTM 3aTPYJHEHHUS C 3amaq I'pamoTHO
BBHITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | Jlernaer KOppeKTHBIE [  OOOCHOBBIBACT X0
KOPPEKTHBIX BBIBOJIBI 110 pellIeHus 3a1a4.
BBIBOJIOB. pe3yabTaTam
HcneiTeIBacT peLICHUS 3a/1a4uu.
3arpyaHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUH penieHus 3amay 6e3
anropuT™Ma 3aTpyAHCHUMN.
BBITIOJTHEHUS
3aJIaHHil.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
JTUCIUILIMHOM, W TPEJCTaBIsgeT cOO00N cpenHee apu(MeTHYecKoe OT BBICTABJICHHBIX OIEHOK MO OTAEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIIU cpefHee apudMeTHIeCKoe HaXOAUTCS B UHTEPBAJIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OneHka «HEYAOBIETBOPUTEIBHO» «HE 3aYTEHO» BBICTABISAETCS, €CIM CpelHee apudMeTHuyecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOANYeCKOE 1 MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U IONOJHUTEIBHOMN JIUTEPATYpPbl, HEOOXOUMOM /711 OCBOCHHUS TUCLUIIIIMHBI (MOIYIIS)

Ne ABTOp, Ha3BaHME, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs yUeOHOU U KOHH%CTBO
n/n y4eOHO-METOJUUECKOM JIUTepaTyphl HISCMILIIPOB/IICKTP
oHHBIN aapec DbC
OcHoBHas1 JIMTEpaTYpa
1 CagenbeB U. B., Mexanuka. MonekynsipHas ¢usuka, Cankt-ITerepOypr: Jlans,| https://e.lanbook.com
2021 /book/171889
Kum [. Y., Konosanos H. II., Jlesur 1. W., Konosamop II. H., ®usuxa.
2 |DnekTpudecTBO W MarHeTH3M. Kypc JIeKIuii ¢ mpuMepaMd peIieHUs 3a1ad, 9BbC
Cankt-IletepOypr: Jlanb, 2019
CagenbeB U. B., KBantoBas ontuka. ATomHas ¢pusnka. Pu3uka TBEpAOro Teja. https://e.lanbook.com
3 |®usuka aTOMHOTO sipa W deMeHTapHbIX yactuil, Caukr-IlerepOypr: Jlaub,
2021 /book/167873
4 Kum 1. Y., Maxpo W. T'., Jlesut JI. ., ®usuka. Mexanuka. Kypc nekuuii c| https://e.lanbook.com
npuMepamu pemenus 3aaad, Cankr-IlerepOypr: Jlanp, 2021 /book/163396
WBano A. E., UBano C. A., Mexanuka. MonekynspHas ¢HU3MKa H
5 9BbC
TepMmoanHamuka, M.: Kaopyce, 2012




JlonmoJHHUTEIbHAS JIUTEpaTypa

Kanamnukos H. II., MypasseB-Cmupuo C. C., O6mas ¢usuka. COOpHHK

b
3aJaHUI U pYKOBOACTBO K pemenunio 3agad, Cankr-IletepOypr: Jlans, 2020 IbC

lNomosun HO. M., Jlsmenko HO. I1., Xonoawnmun B. H., [lonukapnos B. M.,
o |OGmas ¢usuka. MorexkynspHas ¢u3nka u TepMoauHamuka. Atomnas,| http://www.iprbooksh
KBaHTOBas M siepHas (usuka. Ousuka TBEpAOro Tena, Tambos: TamGoBckui|  0p.ru/63881.html

rocynapcTBeHHbIN Texuuueckui yausepceuteT, ObC ACB, 2013

CrxuisipoBa E. A., Cemkuna JI. U., Ky3nenoB C. U., Kypc nekumii mo dusuke. ObC
3 |MounekynspHas ¢pusuka. Tepmoaunamuka, Tomck: TOMCKHI MOIMTEX HUUECKHIA
yHuBepcuTet, 2017

Crapony6uesa I'. I1., Xamenko A. A., Kypc neknuii no ¢usuke. MexaHuka, 3BC
4 |MOneKyApHas ¢u3MKa, TEpPMOJMHAMHKA. OJIEKTPHYECTBO M MarHeTH3M,
CraBpononb: CTaBpOIOJBCKMM T'OCYIapCTBEHHBIH arpapHblii YHUBEPCHUTET,
2017

5 Tpyno I. M., OOGmas ¢usuka. JlONONHUTENbHbIE MaTepHaabl s 9bC
camocTosTebHON padboThl, Cankt-IlerepOypr: Jlanb, 2019

Hyo6posckmit B. TI'., XapnmamoB [I'. B., Mexanuka, TepMOIWHAMUKA U 9bC

6 |MonekynspHas ¢pu3MKa: COOPHHK 3a/1a4 M IPUMEPHI X penienus, HoBocuOupck:
HoBocubupckuii rocyjapcTBeHHBIN TeXHUYecknid yHuBepcutet, 2015

Momnuanos B. B., Ilyrwina B. A., ®u3nka. Meronuka penieHuil KOHTPOJIBHBIX
1 [3aganmii mo ¢usuke mwis crynentoB-zaouHukoB. Y.2, Camapa: Camapckuit 9BbC
rocyJaapcTBeHHbIN TexHndeckui yausepcurer, ObC ACB, 2016

Ooyuaromuecs U3 yuciia uHBanUI0B u Jiul ¢ OB3 obecnieunBaroTcs ne4aTHbIMU U (MIIN) 3JIEKTPOHHBIMU
o0pa3oBaTebHBIMU pecypcamu B (popmax, alaliTHPOBAHHBIX K OTPAHUYEHHUSM UX 3/10POBbSL.

8.2. Ilepeuenp pecypcoB HMH(DOPMAIMOHHO-TEIEKOMMYHUKAITMOHHONW ceTn «MHTepHeT», HEOOXOAUMBIX [IJIs
OCBOGHUS JUCIHILTUHBI (MOJTYIIS)

HaumenoBanue pecypca cetn «IHTEpHET» DNEeKTPOHHBIN agpec pecypca

https://www.youtube.com/c/NRNUMEP
hi/playlists?
view=50&sort=dd&shelf id=7
http://www.all-fizika.com/

BuptyanbHble S5KCIEpUMEHTBI

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

8.3. IlepeueHb COBpeMEHHBIX MPOo(ecCHOHANBHBIX 0a3 JAHHBIX U HH(GOPMALIMOHHBIX CIIPAaBOYHBIX CUCTEM

HaunmenoBanue DJIEKTPOHHBIN aJipec pecypca
HHTepHeT-TpeHaXKephl B chepe 00pa3oBaHus http://www.i-exam. ru
Cucrema qucranimonHoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/
OnexTpoHHas 6ubnuoreka Upbuc 64 PJ;[;)://ntb.spbgasu.rullrb|364r_p
DIEKTPOHHO-0MOIMoTeYHas crucTeMa u3aatenscrsa ""Jlane" https://e.lanbook.com/
DIEKTPOHHO-0MOIMoTeuHas cucreMa usnatenbersa "FOPAUT" https://www.biblio-online.ru/
DIeKTPOHHO-0MOIHOTeUHas cucTema u3aareabcta " IPRbooks" http://www.iprbookshop.ru/

Hayunas AJIEKTPOHHAS

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU submorexa 6L IBRARY RU

@®enepanbHblil  00pa3oBarenbHBId ToOpTasn "EnuHoe OKHO JgocTyma K

" http://window.edu.ru
O6pa3OBaTeJ'IBHBIM pecypcam

Poccwuiickast rocygapcTBeHHast OMOInoTeKa WwWWw.rsl.ru

EnuHbIil  27€KTpOHHBI pecypc  yueOHO-METOAMYECKON JUTepaTyphl

CIIoI'ACY www.spbgasu.ru




bubnuorexka mo EcrectBeHHbIM Haykam Poccuiickoii AkageMuu Hayk

(PAH) WWW.ras.ru

https://www.spbgasu.ru/Univer
Oo6pasoBarenbhbic nHTepHET-pecypcbl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

8.4. IlepedueHp HMH(POPMALMOHHBIX TEXHOJIOTH, HCIOJIb3YEMBIX IPH OCYIIECTBICHUH O0pPa30BaTEIbLHOTO
mporecca IO JUCHUIUIMHE, BKIOYas IepedyeHb JUIICH3MOHHOTO W CBOOOAHO paclpoCTpaHsIeMOro
MPOrpaMMHOT0 0OecTieueHHUs

Crioco6 pacmpocTpaHeHus
HaumeHnoBanue (JIMIIEH3MOHHOE WJIH  CBOOOHO
pacopoCcTpaHIeMOe)

Horoop Ne J132009689201 ot
18.12.2020r [Iporpammuebie
npoaykTel Maiikpocodt, norosop Ne
Microsoft Windows 10 Pro J132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horoop Ne  J[32009689201 ot
18.12.2020r [Iporpammueble
npoaykTsl Maiikpocodt, gorosop Ne
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TeXHUYECKOE 00ecIIeueHUe TUCIUIITMHbI
CaenieHus1 00 OCHAIEHHOCTH Y4€OHBIX ayIMTOPUN ¥ HOMEUIEHUH sl CaMOCTOSITEIbHON pabOThI

HaunmenoBaHnue y4eOHBIX ayauTopuil 1 noMemieHuii|  OcHaIEHHOCTh 000PYI0OBaHUEM M TEXHUYECKUMU
JUISL CAMOCTOSITENIbHON pabOoThI cpelcTBaMu OOyueHus

YueOHas ayauTopus I IMPOBCACHUA 3aHATHHN
JCKIIMOHHOIro  THIIa, KOMIIJICKT MyanHMGI[HfIHOFO

000py0BaHUs NIEPCOHAJIBHBIN KOMIIBIOTE
40. VY4yeOHble ayIUTOPUM U1  TNPOBEICHUS 2 N (nep P,
o MYJbTUMEAUNHBIA MPOEKTOP, SKpaH, ayJIuo-CUCTEMA),
JIEKIMOHHBIX 3aHATHH .
JI0CKa,  JKpaH, KOMIUIEKT  ydeOHOoil  melenn,

noakaoueHne kK kommbiorepHoit cetu  CIIOIACY,
BbIXOJ B MIHTEpHET

Kommiekr MYJIbTUMEAUINHOTO o0opynoBaHus
40. VYyeOHblEe ayIUTOPUM U1 TNPOBEICHHS . N
. (mepcoHanbHBIN KOMIIBIOTED, MYJIBTUMEANMHBIN

MPAKTHYECKUX 3aHSTUH, IPYNIOBBIX u
J MPOEKTOp, JKpaH, ayqHO-CUCTEMa), J10CKa, KOMIUICKT

WHAVBUAYAIBHBIX  KOHCYJbTAllMM,  TEKYLLEro

yqe6H0171 MC6CHI/I, MNOAKJIIFOUCHUE K KOMHBIOTCpHOI\/'I CETHU

KOHTPOJISI ¥ IIPOMEKYTOUHOM aTTECTAI[NHU
P P yr ! CII6I'ACY, Beixon B UHTEpHET

40. VYueOHbIE ayauTOpUHM IS  TNPOBEACHUS

71a00paTOpHBIX PaboT I'eneparop curnanos 1I'- Mra; [loBepxHOCTB
nabopaTopust 00IIeH 1 CTPOUTEBHON (PU3UKH cTexnokepamuieckas ¢ mogorpesom u STARFOOD TC-
2-s1 KpacHoapmetickas yi. 1.4 2

Avn. 313




40. JlaGoparopusi 3KCHEPUMEHTATBHONH (DU3UKU U
XUMHUH

VYa. Eroposa 1.5/8

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

Becsl maboparopusie 1100. Beckr maboparopusie BJITO-
2200 T. pH-merp CHECKER (¢ mnoBepkoii), CH,
HANNA-98103. pH-merp- mwumuBomsT™MeT p pH -
150MU. AxBaguctumar op A/lDa-4-. Acniuparop AM-
SM. Becwr GR-120. Becwr maboparopusie BJITO- 2200.
Becet  maboparopueie  BJITD-150. HNonomertp-
u3mepurenpb "Craryc-2". Konnykromerp ECTestr Low
OBUIEBJIAT03aIH IICHHBIN

KapMaHHbBIA 0e3 moBepku. Ileur mydenbras 31CHOJI-
3/11,xamepa u3 kepamuku. [Ipeodp. PH- meTtpuu. nab.
"Cratyc".

Cuerunk adporionoB CAIIOUP-3K. CymmunsHbiii mkad
NOL 24/200. YcranoBka tutpoBaibHas 1200%643*1830.
[lIxkad BHITSHKHOW € TOIBOJAOM BOJbI. MarHuTHas
memranka I13-0319. MarnutHas wmemanka [13-6100.

40. VY4yeOHble ayaUTOpPUM s  IPOBEACHUS
PaKTUYECKUX 3aHATHH, 1a00paTOPHBIX
paboT,rpynIoBBIX u WH/IMBHTyaTbHBIX
KOHCYJIbTallUH, TEKYILETo KOHTPOJIS U

MIPOMEXKYTOUYHOM aTTECTALNKU

MaruutHas wmemanka [I96110 ¢ momorpeBom
1.75.45.0020

Meb6enb: Cronbl  (mapThl), JOCKa MeNOBas, JOCKa
MapkepHas, cron JsabopatopHsiii JID-JIOO, cron

nabopatopubii Manbii JI®O-O0, mkad BBITSKHON ¢
IIOJIBOJIOM BO/JIbI,

OO6opynoBaHue: MPOEKTOP, SKPaH, BEChl TEXHUYECKHUE,
YCTAHOBKAa TUTPOBaJIbHAsI, CEKYHIOMEDP, JIaOOPaTOPHBIN
peocrar, kouaykromerp Waterproof ECScan  Low,
Bechl aHamuTuueckne GR-120, MarHUTHBIE MEIIAJIKH,
Bechl Jtaboparopusie: BJITD 2200, BJIT-1100, BJITO-
150, meus mydensnas 3 1 CHOJI-3/11, cymmabHBIN
mkap NOL 24/200, pH- merp-mummuBonsT™MeTp pH-
150MU, 6apomerp, TEPMOMETD, IICUXPOMETP,
MOHOMETpHUUYecKud usmepurenb «CrtaTyc-2», CUETUHK
a’ponHoB «Candup»

XuMuyeckasi nocyna (IpoOMpKH, IITATUBBL, CTAKAHBI,
KOJIObI, OOPETKH, MUIETKU, IITATUBBI IS MPOOUPOK),
XUMHUYECKHE PEaKTUBBI.

Y4ebHO-HarIsAJHbIE nocoOus u IUTAKaThI:
[lepuoanueckas cucTeMa XHUMHUYECKHUX D3JIEMEHTOB
.M .MenpneneeBa, Tabnauma pacTBOPUMOCTH B BOJE
BaXHEHIKUX cojmeil u  ruapokcuaoB,  CreneHb
JUCCOLMALMU KHUCIIOT ,IIENIOYed U COJIEH B BOJHBIX
pactBopax, [IpousBeneHne pacTBOPUMOCTH HEKOTOPBIX
HekoTopelx BemectB mnpu 180 C, KoHcraHTsl
HECTOMKOCTH KOMITJIEKCHBIX HOHOB, Cxema BOJOPOIHOIO
anekTpona, Psan Hanpsokenust MmeramioB. HopmanbHble
(cTaHgapTHBIE) 3JEKTPOJHBIE MOTEHIHAIBI, XUMHUUECKHE
CBOICTBa METAJIJIOB, 3amura MeTania oT
Koppo3uu(npoTekTopHas), Cxema KOHTaKTHOW KOPPO3HHU
MeTaloB, CxeMa KOppO3MOHHOTO pa3pyLIEHUs JKele3a




40. [TomeneHus JUIsl CAMOCTOSATEILHON pabOTHI

[Tomerienue 11t CaMOCTOSATENBHOM PaOOTHI (UUTATBHBIN
3an oubnmoteku, aya. 217): [IK-23 mr., B T.4. 1 mt.- [1K
mist gur ¢ OB3  (cucreMHBIM  OJIOK, MOHUTOP,
KJIaBUATypa, MbIIb) C TMOAKIIOYEHHEM K CETH
«HTEepHET» M O0eCcTeueHrnEeM JOCTYIa B JICKTPOHHYIO
nHpopmanmonHo-06pazoBaTenbHy0 cpeny CIIOGIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

Z[J'Iﬂ HWHBAJIMAO0B U JIUII C OB3 obecneunBaroTCcs CIICHUAJIBHBIC YCIIOBUA JJIA ITOJTYUCHUA 06p330BaHI/I${ B
COOTBCTCTBHHU C Tpe6OBaHI/ISIMI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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