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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
LenstMu OCBOEHMSI TUCIUIUIUHBI SIBISIFOTCS: O3HAKOMJICHHE CTYIEHTOB C COBPEMEHHOMN (hHU3UUECKOit
KapTUHON MUpa, (GOPMUPOBAHUE y CTYIEHTOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00yYCHHE TPAaMOTHOMY ITPUMEHEHHIO MOJ0KEeHUN (PyHIaMEeHTaIbHON (PU3HKH K
HAyYHOMY aHAJIM3y CUTYallUui, C KOTOPBIMH CIIEHUAIHUCTY MPUAETCS CTAIKUBATHCS MTPU CO3JaHUH HOBBIX

TEXHOJIOTUH.

B PE3YIbTATC OCBOCHUA AUCHHUILIIMHBL «Du3ukay CTYACHT OOJIKCH U3YUYHUTH (1)I/I3I/I‘IGCKI/IB SABJICHUSA U
3aKOHBI ITPUPOJABI, I'PAHUIBI UX IPUMCHUMOCTH, IPUMCHCHHUEC 3aKOHOB B BayKHEHIITHX MPAKTUYICCKUX
IMPUITOKECHUAX ; IIOSBHAKOMUTHECA C OCHOBHBIMHA (1)I/I3I/ILI€CKI/IMI/I BCJIIMYMHAaMU, 3HATh UX OMPEACTICHUC, CMBICII,

CHOCOOBI ¥ €IUHHIIBI U3MEPCHUST; 3HATh Ha3HAYCHUE W TPUHIIUIIBI JICHCTBHS BaKHEUIITHX (PU3UICCKUX
puOOpPOB.

3azayaMy OCBOEHMSI TUCLUIUINHBI SIBIISIFOTCSL:

* U3y4eHUE OCHOBHBIX (PU3MUECKUX SBJICHUH, OBNaZicHUE (DyHIaMEHTAIbHBIMU TOHATHIMH,
3aKOHAMH U TEOPUSMH KIACCHUECKON U COBPEMEHHOW (DM3UKH, a TAaKXKe METoAaMU (PU3NIECKOTrO
UCCIIEI0BaHMS;

* OBJIQJICHUE IPUEMAMU U METOJAMHM PEIICHUSI KOHKPETHBIX 3a/1a4 U3 Pa3JInYHbIX 00s1acTeil
¢buzuky;

* 03HAKOMJICHHE C COBPEMEHHON U3MEPUTEIbHOH annaparypoid, pOpMUpPOBaHUE HABBIKOB
poBeeHUs PU3NUECKOro HIKCIIEPUMEHTA, YMEHUE BBICNIATh KOHKPETHOE (PU3HUECKOE COJepKAHUE B
IPUKJIAJHBIX 33/1a4ax Oyaylei crnenuaibHOCTH;

* U3y4EHUE UCTOPHH Pa3BUTUS (DPUBHKH.

2. [lepeyenb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JUCIUIIUHE (MOYJII0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3ynabTaThl 00yYEHHS 10
JTUCIUILINHE, 00eCTIeunBaloIne TOCTIKEHNE
IUTaHUPYEMbIX pe3ynbraToB ocBoeHust OITOIT

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIEC U
0OLIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHMUS,
TEOPETUIECKOTO H
AKCIEPUMEHTATIHLHOTO
HCCIICIOBaHUS B
npodecCuoHATbHON
NesITeTTbHOCTH;

OIIK-1.1 lemoHCcTpUpyeT
€CTeCTBEHHOHAYYHBIE U
OOLIeMH)KEHEPHBIE 3HAHUS B
peIIeHIH 331291
npodecCHOHATIbHON
JeSITeTbHOCTH

3HaeT
KpUTEpUH BbIOOpAa €CTECTBEHHOHAYYHBIX W
OOLIEMH)KEHEPHBIX 3HAaHUN HEOOXOIUMBIX IS
pelieHus copMyIMpoBaHHOM 3a1aun

ymeer

OCYIIECTBIIATh BBIOOD HEOO0XOJMMBIX
€CTECTBEHHOHAYYHBIX U  OOIIEHH>KEHEPHbIX
3HaHUW A0 peueHus chopMynHpoBaHHOU
poQeCCHOHAILHOM 3a71a41

BJIajieeT

Meronamu BbIOOpa M OIIEHKH HEOOXOIUMBIX
€CTECTBEHHOHAYYHBIX U  OOIIEHH)KEHEPHbIX
3HAHUM ISl pEIICHUSI TOCTABICHHOM 3aauu

OIIK-1 Cnocoben
IPUMEHSTh
€CTeCTBEHHOHAYYHBIC U
oOLIeHKEHEPHbIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS,
TEOPETUIECKOTO H
IKCIEPUMEHTATHHOTO
WCCIICIOBaHUS B
npodecCHOHATbHON
NeSITeITbHOCTH;

OIIK-1.3 OcymecTuser
BBIOOP METO/1a TEOPETHUECKOTO
N OKCIICPUMEHTAJIBHOT'O
HCCIICOOBAaHUSA JIs pCHICHUS
chopMyTUpOBaHHOM 337291
npodecCHOHATbHON
JeSITeTbHOCTH

3HAeT
OCHOBHBIC ~ METOIBI  TEOPETUYECKOTO  H
SKCIIEPUMEHTAIBLHOTO HCCIIEIOBAHUS
MMOCTaBJICHHON 3a1a9H

yMmeeT

OCYIIECTBIIATh BBIOOD METO/IOB
TEOPETHYECKOT0 M AKCIIEPUMEHTAIBLHOTO
HCCIIEIOBAHUS

BJIAJIEET

cnocobamu HCITOJIL30BaHUS METO/I0B
TEOPETHYECKOT0 M AKCIIEPUMEHTAIBLHOTO

HCCIIEIOBAHUSA




OIIK-1 Cnocoben
HpI/IMeHSITB
eCTeCTBCHHOHay‘-IHBIe nu

oOIIeMHKeHEPHBIE 3HAHUS,
METO/Ibl MATEMATUYECKOTO
aHaJM3a U MOJICJIMPOBAHUS,

TEOPETHYECKOIO U
9KCIIEPUMEHTAIBHOIO
HUCCIICI0BaHUA B
npodeCcCHOHAIBHOM
JICSTCIIBHOCTH,

OIIK-1.4 Vcnionb3yeT METOIbI
MaTEeMaTHYECKOI'0 aHalln3a U
MOJICTUPOBAHUS,
TEOPETHYECKOrO 1
AKCIICPUMEHTAJIBHOTO
WCCJICI0OBAHMS IS PEIICHUS
c(hopMyIUpPOBaHHOM 3a0a4n
podeCCHOHAIBHOM
JIEATCIbHOCTH

3HaeT
OCHOBHBIC METOJbI MaTCMAaTHYCCKOI'O aHaJIn3a
u MOJCINPOBaHMA, TCOPECTUICCKOI'O u

OKCIICPUMCHTAJIbHOT'O HCCIICAOBAHUA JUIA
peleHus c(hOopMyIIHPOBAHHOM 3aaun
PO ECCHOHAIBHOM IS TEIILHOCTH

yMeeT

OPUMCHATb MCTOJAbI MaTCMATUYCCKOI'O aHaJIn3a
u MOJCINPOBaHUA, TCOPECTUICCKOI'O u

AKCIIEPUMEHTAJILHOTO  WCCIEAOBAHUS  JUIA
perieHus chopMyIIUpPOBAHHON 3a/1auu
npodeccuoHanbHOM AeSITeIbHOCTH

BJajJeeT

HabopoM OCHOBHBIX METO/IOB
MaTEeMaTHYECKOIr0 aHalIM3a U MOJICIHPOBAHMUS,
TEOPETUYECKOT0 M AKCIEPUMEHTAILHOTO
UCCJICIOBAaHMSI HEOOXOJUMBIX JJI PpEIHICHUS
c(hopMyIUpPOBaHHON 3a1a4u

npodeccuoHaNbHOM AeSITeTbHOCTH

YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTE3 UHPOpMAIUH,
MPUMCHSTh CHCTEMHBIN
MOJIX O/ JIJISl PEIICHUS
MOCTaBJICHHBIX 33724

VK-1.1 OcymectBusier
CUCTEMHO-CTPYKTYPHBIH BEIOOD
MH(OPMAIIMOHHBIX PECYPCOB (B
TOM 4YHCJIC B IUPPOBOI cpejie)
JUTSI TIOUCKA UH(GOPMAIUHU B
COOTBETCTBUU C MOCTABICHHOMN
3aga4yen

3HaeT

METOJbI W TOAXOABl KPUTHYECKOTO U
CHUCTEMHOTO aHanM3a TUTSt pelreHus
MOCTaBJIICHHOM 3aa41

yMeeT

OCYILIECTBJIATH CHUCTEMHBII BBIOOP
HeoOxoaumon  uHpopmanuu U3 0O0IIero
MaccMBa  JaHHBIX B  COOTBETCTBUU  C
MOCTaBJICHHOM 3a7a4eil

BJIajIeeT

HaBBIKAMHU MTOMCKa uH(pOpMaITUU "

KPUTHYECKOTO aHaJIN3a IOJIyYEHHOIo 00BEMa
JTAHHBIX

VK-1 Cnocoben
OCYIIECTBIISITh TIOUCK,
KPUTHYECKHUM aHAJIA3 U
CUHTE3 UHpOopMaIuy,
NPUMEHSTh CUCTEMHBIN
MOJXO/J AJIsl peLIEHUS
MOCTaBJIEHHBIX 3aja4

VK-1.2 Beisgsnger
MH(pOpPMaILNIO, 3HAYUMYIO JUISI
IIOCTaBJIICHHOH 3aJa4u

3HaeT

OCHOBHBIE 3aKOHBI U SIBIE€HUA (GU3UKH JUId
pelIeHHs MOCTABIEHHOM 3a1a4u

ymeer

peliaTh MOCTaBJICHHbIE 3a/add OMHMPasCh Ha
OCHOBHBI€ 3aKOHBI (PU3UKHU
BJajJeeT

OCHOBHBIMU HaBbIKaMU
¢uznueckoil uH(popManuu
MMOCTaBJICHHON 3a1a9H

BEISIBJICHUS
3HAYUMON  JUIA

VYK-2 Criocoben

OTIpeIeNIATh KPYT 3ajau B

paMKax MOCTaBJICHHOMN
I[EJIU U BBIOUpATh

ONTHUMAIIbHBIE CLIOCOOBI UX

PELICHUA, UCXOO U3

I[CﬁCTByIOH.[HX IIpaBOBLIX

HOPM, HMCIOIIUXCs

pPECYpPCOB U OTPaHUYECHUI

VK-2.4 CocraBnser
MOCJIEIOBATEILHOCTh
(anropuTM) pelIeHus 3a1a9u

3HaeT
MOJIXO/IbI COCTABJICHUSI AJTOPUTMOB PEIICHHS
IIOCTABJICHHBIX 3a1a4

yMmeeT

MOJIXO/IbI COCTABJICHUSI AJITOPUTMOB PEIICHHS
MOCTABJICHHBIX 33/1a4

BJIA/IEeT
QITOPUTMAMH  PEHICHUS (U3MYSCKUX 3a7ad
HCIIOJIB3YEMBIX I BBITIOJTHEHUS

IMOCTaBJICHHBIX 1IeNeH




3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl

JanHas qucruruinHa (MOyiib) BKirodeHa B biok «/{uctuummuae, moxynu» b1.0.11 ocHOBHOM
npodeccuoHaibHON 00paszoBarenbHOi porpammsel 09.03.02 MHbopmaIimoHHbIe CUCTEMBI U TEXHOJIOTHH H
OTHOCHTCSI K 00s13aTEIPHOM YaCTH y4eOHOTO TUTaHa.

JlucuuIinHa OTHOCHUTCS K 0a30BOIM YaCTH MaTEMaTHIECKOTO U €CTeCTBEHHO-HAYYHOTO Iukia. OHa
OCHOBBIBACTCS HA 3HAHUSAX, HABBIKAX M YMEHUSIX, IPUOOPETEHHBIX B PE3YJIbTaTe OCBOCHUS (PU3HKHU
«0a30BbIi YPOBEHBY:

Mexanuka

1. Kunemartnka: MEXaHM4ECKOE IBUKEHHE, ITyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE.
PaBHOMEpHOE U paBHONIEPEMEHHOE JBUKEHUE.

2. Jlunamuxka: IlepBsiit 3akoH HeroTona. MHepumanbHble cucteMbl oTcuera. Bropoit 3akoH
Hprorona, macca, cuna. Tpetuit 3akoH HproToHa. 3aKOH BCEMUPHOTO TAroTeHus. 3akoH ['yka. Ummyiibc.
3aKOH COXpaHEeHUs UMITylbca. Knnernueckast 1 moTeHUHanbHas SHEpPTHsl. 3aKOH COXPaHEHHUs SHEPTHU B
MexaHuke. Pabota, MOIIHOCTb.

MonekynsipHas ¢pusuka. TernoBble sBICHUS.

1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOI Teopur. OcHoBHOE ypaBHeHuEe MKT.

2. YpaBHEHHE COCTOSIHUSA U€AIBHOTr0 Ira3a. ['a30Bble 3aKOHBI.

3. [lepBblit 3ak0H TepMoanHaMUKH. PaboTa mpu n3mMeHenun o0bema raza. BHyTpeHHsis SHeprus
uaeanbHoro rasza. [[pumeHenue nepBoro 3akoHa TEPMOJAMHAMUKY ISl U30MPOLECCOB -
Annabatuyeckuii nporecc. Cunossie MamuHbl, KIT/] TemioBoi ManivuHsI.

4. I3MeHeHue arperaTHoOro COCTOSIHHSI BEIlleCTBa (TUIaBiIeHHe, TapooOpa3oBaHue, KOHACHCAIINS).

DneKTpocTaTuKa

1. Dnexrpuueckue 3apsaapl. 3aKOH UX coxpanenus. 3akoH Kynona. HanpsxkeHHOCTB
3eKTpocTaTuueckoro nojis. Cunosele MMHUU 1o, [[puHIMI cynepno3uuuu moyeu.

2. Pabota no nepemenieHuo MEeKTPUIECKOro 3apsaa B aNeKTpuieckoM none. [loreniman.
PazHocTh noteHuuanos.

3. DnekTpoeMkocThb. KoHIeHCaTOphl. DIEKTPOEMKOCTh INIOCKOTO KOHJEHCATOpa. DHEprus
3JIEKTPUYECKOTO MOJISI KOHAEHCATOopa.

3aKOHBI MOCTOSTHHOT'O TOKA.

1. Cuna Toka. ConpoTtusienue. 3akoH OMa j1s yyacTKa IeTH.

2. DnexTpoABIKYyIIas cuia. 3akoH OMa Jyisi 3aMKHYTOH TIeTH.

3. PabGota u momHOCTh TOKa. 3akoH Jxoymnsa-JIeHa.

MarunuTtHOe noje. IIeKTpOMarHuTHasT HHIYKIIHSL.

1. MarautHoe none. Uuaykuns MarautHoro nosst. Cumna Ammepa.

2. JIBmkeHue 3apspKeHHBIX 4acTUIl B MarHuTHOM Toste. Cuita JlopeHiia.

3. MarHuTHbIM MOTOK. 3aKOH 3J€KTPOMarHUTHOM HHAYKIMK. CaMOUHAYKIMS. DHEPIHUsl MAarHUTHOTO
HOJIS.

MexaHuuyeckue 1 3JeKTPOMarHUTHbBIE KOJIEOaHMUsL.

1. M'apmonnueckoe konebanue. Maremarnueckuit MasiTHUK. [Ipy>KUHHBIN MasTHUK.

2. Bonubl. YpaBHeHue BOJIHBL. J[JIMHA BOJHBI, 3BYKOBBIE BOJHBI.

3. KonebaTenbpHbIi KOHTYP. DJIEKTPOMAarHUTHBIE KOJIEOaHUsI, UX TIEPHOJI. DJICKTPOMArHUTHBIC
BOJIHBI.

Onruka.

1. 3aKoHBI OTpaKeHUS U NIpeIoMiIeHUs cBeTa. [lomHOe BHYTpEHHEE  OTpaKEHHE CBETA.

2. JIunzsel. [locrpoenue nzobpaxenus B muH3ax. GopMyia JIUH3HI.

3. Hucnepcus ceeta. UnTepdepenius u nudpakius cBETOBBIX BOJH.

KBantoBas ¢usuka.

1. ®oroaddext. YpaBHenue DiiHmrTeHa g Gotorddexra. PoToHBL. DHEPrus, Macca, UMIYJIbC
doToHa.

2. CtpoeHue aTroma

Ne Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/1 JIOCTH>KEHUS] KOMITETEHLIUN

1 |TexHuueckas MexaHHKa OIIK-1.3, OIIK-1.4, OIIK-1.5




DNEeKTPOTEXHHUKA

OIIK-1.1, OIIK-1.3

OIIK-1.1, OIIK-1.3

2
3 | DnexTpoHHKa
4

OCHOBBI apXUTEKTYPHO-CTPOUTENIBHBIX KOHCTPYKLIUI

OIlIK-1.1

5

Hayuno-uccienoBarenbckas padora (MoxydeHne nepBUUHbIX
HABBIKOB HAYYHO-HCCIIE0BATEILCKON paboThI)

OIIK-3.1, OIIK-3.2, OIIK-2.1

Be3OHaCHOCTB)KHSHeHeﬂTeHBHOCTH

VK-8.1, YK-8.2, YK-8.3, YK-8.4

OKonoruga

YK-8.1

OIIK-2.1, OIIK-2.5

6
7
8 |Texnomnornueckas (MpPOEKTHO-TEXHOJIOTHYECKAs ) TPAKTHKA
9

OCHOBBI KOMIIBIOTEPHBIX TEXHOJIOTHI B IPUHATHH PELICHUN

IK-1.1, I1K-1.3

10

I'eonnpopmainoHHBIE CUCTEMBI

OIIK-2.5

4. O0beM AUCUUILIMHBI (MOIYJIs1) B 3a4e€THBIX eIUHULAX ¢ YKA3aHUEM KOJHYeCTBA aKaIeMUYeCKHX
4YacoB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4aroluxcs ¢ nmpenojaanBatesieM (1o BUIaM y4eOHBIX
3aHATHUH) M HA CAMOCTOSATEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
N3 Hux yacsl Ha
Bun yuebHolt paboThl Beero MPAaKTHYECKYIO
JacoB o 1 2
JITOTOBKY

KontrakTHas padoTa 112 48 64
Jlextmonnsie 3ansarus (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 pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (cava 3avera,
3ayeTa C OICHKOI; 3almTa KypcoBoi padboTh
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 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)

qackl: 252 108 144

3a4YeTHbIe eUHHUIIbI: I 3 4

5. Copep:xkanme IUCHUIIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE M0 pa3feiaM (TeMaM) ¢ YKa3aHHueM

OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B YU4eOHBIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCITUTLIAHBI (MOJTYIS)

3aHATHUSAM), Yac.

Konrakrthas pabora (1o yueOHbIM

Pa3ZL€J'II>I JUCHTUIIIINHBI

JCKIHH

I13

JIP

CP

Cemectp

BCErO

U3 HAX
Ha
IpaKTH-
YECKYIO
HOATO-
TOBKY

U3 HUX
Ha
IpaKTU-
YECKYIO
HOATO-
TOBKY

BCErO

13 HOX
Ha
IpaKTU-
YECKYIO
HOATO-
TOBKY

BCErO

Bcero,
gac.

Kon
WHIUKATOP
a
JIOCTYKEHH
i
KOMIICTCHI]
nun

1. |1 pa3nen. ®usznueckue OCHOBBI

MCXaHHUKHU




1.1.

Kunemaruka NOCTYIATCJIbHOI'O
1 BpalllaTCJIbHOT'O ABUKCHUA

12

OIIK-1.1,

OIIK-1.3,

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

1.2.

HI/IHaMI/IKa IMOCTYIIAaTCJIbHOI'O U
BpalaTCJIbHOI'0 ABMXCHUA

12

OIIK-1.1,

OIIK-1.3,

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

1.3.

Pabota u sneprus

12

OIIK-1.1,

OIIK-1.3,

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

14.

MexaHuka BpalaTCJIbHOI'O
ABUKCHUA TBCPAOI'O TCIA.

15

OIIK-1.1,

OIIK-1.3,

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

1.5.

dusnka KojieOaHuii ¥ BOJH.

12

OIIK-1.1,

OIIK-1.3,

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

2 pazaen. MonekynspHas
¢u3MKa 1 TepMOJIUHAMUKA

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.

OcHOBEI TCPMOANHAMHUKNU

12

OIIK-1.1,

OIIK-1.3,

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

2.3.

Cratuctuueckas pusmka.

OIIK-1.1,

OIIK-1.3,

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




2.4.

SIBneHus nepeHoca.

OIIK-1.1,

OIIK-1.3,

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

3 paznein. Kontpoub

3.1

3aueTt

OIIK-1.1,

OIIK-1.3,

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

4 paznen. DIeKTPUYECTBO U
MarHeTu3m

4.1.

QHCKTpOCTaTI/IKa

12

OIIK-1.1,

OIIK-1.3,

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

4.2.

ITocTOsHHEBIN TOK

10

OIIK-1.1,

OIIK-1.3,

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

4.3.

MarsauTtHoe 1nose B BaKyyMe.
3axoH buo-Casapa-Jlanaca

10

OIIK-1.1,

OIIK-1.3,

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

44.

MarsuTtHsle cBOWCTBA
BEIIECTBA.

OIIK-1.1,

OIIK-1.3,

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

4.5.

JleificTBHEe MarHUTHOT'O MOJIS Ha
JBHKYILHAECS 3apsA/ibl U TOKH.

OIIK-1.1,

OIIK-1.3,

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

4.6.

SHGKT'pOMaFHI/ITHaSI UHAYKOUA

OIIK-1.1,

OIIK-1.3,

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




4.7.

OcHoBbI TeOpuu MakcBeiuia
TUTSE DJIEKTPOMArHUTHOTO TTOJISI

OIIK-1.1,

OIIK-1.3,

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

5 pasnen. BonHoBast ontuka

5.1.

WnTepdepennus creta

OIIK-1.1,

OIIK-1.3,

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

5.2.

Judpaxius ceera

OIIK-1.1,

OIIK-1.3,

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

5.3.

Honﬂpmaum{ CB€Ta

OIIK-1.1,

OIIK-1.3,

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

6 pazaen. JJeMeHThI
KBAaHTOBOH (PU3HKH aTOMOB H
MOJIEKYT

6.1.

TennoBoe u3Iy4yeHue u ero
3aKOHBI

OIIK-1.1,

OIIK-1.3,

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

6.2.

Buemrnuit poroaddexr.
D¢pdext Komnrona

OIIK-1.1,

OIIK-1.3,

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

6.3.

[Inanerapnas mozens aToma
Bbopa-Pesepdopna

OIIK-1.1,

OIIK-1.3,

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

6.4.

DneMEeHTHI KBaHTOBOU
MEXaHUKH. Y PaBHEHUE
[lIpenunrepa

OIIK-1.1,

OIIK-1.3,

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




OIIK-1.1,
OIIK-1.3,
N OIIK-1.4,
6.5. | DnemMeHTHI siaepHON PU3NKU 2| 2 3 5
VK-1.1,
VK-1.2,
VK-2.4
7. |7 paznen. Kontpomns
OIIK-1.1,
OIIK-1.3,
OIIK-1.4
7.1. | Dx3ameH 2 27 Y
VK-1.1,
VK-1.2,
VK-2.4
5.1. Jlexmuu
No | HaumenoBanue paszaena .
. HanmMeHnoBanue 1 KpaTkoe CoAep:KaHue JTIEKIIHi
pasn Y TEMBI JICKIIUNA
Kunematuka nocTynareibHOIO U BpalaTeaIbHOIO JIBUKEHUS
Kunemaruka MarepuanibHas Touka. TpaekTopusi, nyTh, nepemeiienre. Cucrema
L nocrymnarensHoro u | 0Tcuera. Ckopocts, yckopenue. HopManbHOE U TaHI€HIHAIBHOS
BPAILATEIHOTO yckopeHusi. KnuHeMaTnka BpaiaTrebHOrO ABUKEHUS DJIeMEHTapHbIN
JBUKEHUS MIOBOPOT. YTJIOBbIE CKOPOCTh M YCKOPEHHUE, UX CBA3b C AaHAJIOTUYHBIMU
JIMHEWHBIMU BEJIMUUHAMU.
JlnHamMuKa mOCTyNaTeIbHOTO IBUKEHUS
JluHaMuKa NuepumanbHble CHCTEMBI OTCUETa, 3aKOHBI HbIOTOHA, CHJla TSHYKECTH, BeC
2 MOCTYIIATEIIBHOI'O U TCJ, CrJia yIIpyroCcTtu, CUJibl TPCHUA. I/IMHy.HI)C. 3aKkoH COXpaHCHHA
BpaLLATEIILHOTO HMITYJIbCA. ypaBHCHI/Ie ABHUXKCHUS TC1a HepeMeHHOﬁ Macchl. 3aKOH
JIBHYKEHMS BCEMHUPHOTO TATOTEeHHS. I paBuTanimonnoe moje. KocMudeckne CKopocTH.
HeunepuinanbHbie CUCTEMBI OTCYETA.
Pabora u sHeprus
3 Pab DHeprus, padboTa, MOITHOCTh. KMHEeTHUYECKast ¥ MOTEHIIUATIbHAS SHEPTHH.
aboTa 1 SHEPIHi 3aKOH COoXpaHeHus sHeprun. [ padudeckoe nmpeacTaBieHue SHEPTUU. Y aap
a0COIOTHO YIIPYTUX U HEYNPYTUX TeTl.
MexaHuKa BpalaTeIbHOTO JBUKEHUS TBEPIOTO Tela.
MexaHuka MOMEHT CuJIbl, MOMEHT UMITYJIbCa, MOMEHT UHepIuu. OCHOBHOE
4 BpAIIATETHLHOTO ypaBHEHHUE JUHAMHUKH BpallaTeIbHOTO JBMXKEHUS TBEpAOro Tena. Teopema
JIBUKEHHS TBEPIOTO [IreitHepa. PaboTa nmpu BpammarenbHOM ABKeHUH. KuHeTHnueckas
Tela. SHEPrus Bpallarouierocs tejaa. MOMEHT UMITYJIbCa U 3aKOH €T0
coxpaneHnus. ['upockor.
®usurka KojaeOaHUi U BOJIH
Kone6anus. Buner konebanuii. ['apmonnyeckue konebanus. JlnHamuka
rapMoHH4YecKkux kKonebanuil. [IpyKuHHBINA, MaTeMaTUYECKUN U
5 dusnka Konebanmii u | PU3nUecknii MasITHUKHA. DHEPTUs TApMOHUYECKOTO KoJjieOaHust. CiioskeHue
BOJIH. TapMOHHMYECKHUX KoJieOaHUM. 3aTyXarolue U BEIHYKIEHHBIE KOJICOaHNUS.
VYrpyrue BoiHbI. YpaBHEHUE MIIOCKOH U cheprueckoit BosiHbl. BoiaHoBOE
ypaBHeHHEe. CKOPOCTh M HEPrus ynpyrux BojaH. CTOsSYHE BOJHEI.
0 OCHOBBI MOJIEKYISIPHO-KUHETUYECKON TEOPHUN.
6 CHOBBI MOJICKYTAPHO™ | 11 ieanpHblit Ta3. YpaBHEHHE COCTOSHHS HIEAIbHOr0 ra3a. OCHOBHOE
KHHCTHICCKON TCOPUN | 1y 3 pHenie MONIEKYIAPHO-KHHETHYECKOH TEOPUH.
OCHOBBI TEPMOAMHAMUKHI
OCHOBBI 3aK0H paBHOMEPHOI'O pacupeneiIeHUs DHEPTUH 110 CTEIIEHSIM CBOOOIbI
7
TEPMOJAMHAMUKH Mouiekyi. Temnora, paboTta u BHyTpeHHss 2Heprus. [lepBoe Hauamo




TEPMOJIMHAMHUKH. TEeII0eMKOCTh Ta30B. AiabaTHBIN Ipolecc.
VYpaBuenue Maiiepa. YpaBuenue Ilyaccona. [lonurponnueckue
nporiecchl. Bropoe Hayaao TepMOIUHAMUKU. DHTPOIIHS B
tepmorHamuke. HepaBenctBo Kitaysuyca. [{ukn Kapuo. KIT] TermoBbix
JBUTATEJICH.

Craructuueckas Gpusuka

8 Crarucriieckas [TonsiTue o cratucTuueckom pacnpeaeneHuu. Pacnpenenenune Makcgena.
(usmxa. Pacnipenenenne bonbmana. bapomerpudeckas popmyia.
SIBiieHus nepeHoca
9 SIBneHns nepeHoca. N3orepmel Ban-aep-Baanbca. Dddext [xoyns-Tomcona. SBnenus
nepeHoca. {uddysus B razax. TermmonpoBoaHOCTh ra3oB. Bs3kocTk.
DJIEKTpOCTaTHKA
3akon Kynona. HanpsixkeHHOCTB 251ekTprudeckoro nmosi. Teopema ["aycca.
11 DeKTpocTaTuKa
Pa6ora cui anexkrpudeckoro noiis. [lorenmman. Csizb MKy
HaIMPSHKEHHOCTHIO OIS M TOTEHIIUAIOM. [{MAJIEKTPpUKY U IPOBOIHUKH B
AIICKTPUYECKOM I10JIe. EMKOCTh TpOBOHUKA. DHEPTHUS IJICKTPHICCKOTO
TOJI.
[TocTOSTHHBIN 3AEKTPUUECKUN TOK
Cuia toka. [1notaocts Toka. 3/]C. ConpoTuBIEeHNE TPOBOJHUKOB.
12 [MoCTOSHHBII TOK 3akonbsl Oma B 1uddepeHInanbHOi 1 HHTerpanbHOi Gopme. Pabora
MOIIIHOCTB TOKa. 3akoH J[xoyins-Jlenna. ITpasuna Kupxroda pis
Pa3BETBJICHHBIX IICTIEH.
M MarunutHoe nojie B Bakyyme. 3akoH buo-Capapa-Jlamiaca
13 arHHTHgoe no%e B OmnpiT DOpcTeaa. MarautHoe mojie. MarHuTHBIM MOMEHT MarHuTHas
BaléyyMe' EKOH MO~ | yapykims. Saxon buo-Casapa-Jlamnaca. ITone mpsiMoro u KpyroBoro
asapa-Jlaljiaca TOKOB. 3aKOH MOJIHOTO TOKA.
MarauTHBIE CBOMCTBA BEIIECTBA.
14 MaruuTHble cBolictBa | HamaranmueHHoCTh. HanpsykeHHOCTh MAarHUTHOTO MOJI. Y CJIOBUS Ha
BEIECTRA. TpaHMIIE pa3jeia IByX MarHeTukoB. Kiaccudukamus MarHeTHKOB.
MarHuTHsIi THCTEPE3NC
JlelicTBME€ MAarHUTHOTO TOJISl HA JBHOXKYIIHUECS 3aps/ibl U TOKH
JeiicTBre MarauTHOTO |3aKoH Ammepa. Cuna JlopeHua. [[BikeHe 3apsHKCHHBIX YaCTHIL B
15 | mons Ha ;BUKyIIEecs |MArHUTHOM moiie. PaMka ¢ TOKOM B MarHUTHOM I10J1e. MarHUTHBIH MOTOK.
3apAIBI ¥ TOKH. PaboTa, coBepiiaemast mpu epeMeEIeHUH MPOBOJHUKA C TOKOM B
MarHuTHOM noJie. Teopema ["aycca 11t MArHUTHOTO MOTOKA.
DJIEKTpOMarHuTHas UHYKIIHS.
16 DneKTpoMarHuTHas 3aKoH 3JieKTpoMarHuTHoM nHaykuuu Papazes. [Ipasuno Jlenna.
VHTYKITHST Camounaykuus. Buxpesnie Toku. UHAIYKTUBHOCTH KOHTYpa. B3anmHas
uHayknus. Tpanchopmarop. DHepTruss MArHUTHOTO TOJISI.
OCHOBHI TEOPUH OcHOBBI TeOpUM MakcBesuia 11 3JIeKTPOMarHuTHOTO TOJIs
17 MakcBeia Juis Buxpesoe anexrpuueckoe nosie. Tok cmenienus. YpaBHeHus: MakcBeiia
3JIeKTPOMArHUTHOrO |1 BJIEKTPOMArHUTHOTO MOJIsl. JHEPTHs U UMITYIIbC JIIEKTPOMArHUTHBIX
omnst BoJH. [IIkana 351eKTpOMarHUTHBIX BOJIH.
WnTepdepenmus ceeta
[TonsiTHE O KOPITYCKYISIPHO-BOTHOBOM ayanu3Me. KorepeHTHbIe BOTHBI.
18 I/IHTep(bepeHuH;[ CcBETa I/IHTep(l)epeH]_[I/Iﬂ. YcnoBue MakCuMyMa 1 MUHUMYyMa I/IHTep(i)epeHHI/H/I.
UnTepdepenius B Tonkux mieHkax. Kounbua Heiotona. [Ipumenenus
UHTEp(pEepeHITIH.
Hudpakius cBeTa
19 Judpakuus cBera [Tpunnun INoiirenca-®penens. 3oub1 @penens. dudpakuus Openens Ha

KpyrJioM oTBepcTuu U mucke. udpakuus OpayHrodepa Ha MIETH.




Hudpaximonnas pemerka. Paspemaromnias cnocoOHOCTh ONTHYECKUX
npubOpOB.

20

Honﬂpmaum{ CBCTa

[Tonsapusanus ceera

EcrecTBeHHbI 1 ONISIpU30BaHHBIN cBET. 3akoH Mastoca. 3aKoH
Bproctepa. JIBoitHoe nyduenpenomienue. Ddpdext Keppa. Bpamenue
TJIOCKOCTH TOJISIPU3AIIHH.

21

TerutoBoe U3nydyeHUE U
€ro 3aKOHBI

TemoBoe U3TyuyeHUe U €ro 3aKOHbI

XapakTepuCTUKH TETUIOBOTO M3IydeHus. 3akoH Kupxroda. 3akon
Credana-bonbivana. 3akoH cmemenns Buna. ®opmyna Panes-/xunca.
®opwmyna [Lnanka.

22

Buemnnii pororddexr.
Dddext Komnrona

Buemnwnii pororddexr. Ipdext Komnrona.

3akoHbl BHeMIHETO (hoTodpdekra. YpaBHeHHEe DUHINTEHHA 1715
botoaddekra. [Ipumenenne pororddexra. Macca u ummysbc GOTOHA.
Jaenenue cBeta. Dhdext Komnrona u ero aneMeHTapHast TEOPHSL.

23

[InanerapHas monenp
atoma bopa-Pezepdopna

[TnanerapHas mojens aroma bopa-Pesepdopna
Jluneivarteiii ciekTp aroMa Bojgopoaa. @opmyna bansmepa-Punbdepra.
[Toctynater bopa. Onbitel ®panka u ['epra. Crektp aToma Bo1opoja 1o

bopy.

24

DJIeMEHThI KBAaHTOBOM
MEXaHUKU. Y PaBHEHHUE
[penunrepa

DneMeHThI KBaHTOBOW MexaHuKH. Y paBHenue lllpenunrepa
KopnyckynsipHO-BOJIHOBOM Jyaiii3M CBOMCTB BellecTBa. [ unoresa e
Bpoiinsa. CootHomeHue HeonpeaeneHHocrei ['eiizenOepra. Boanosas
¢bynkuus. Ypaaenue [llpenunrepa. YacTuia B 0JTHOMEpPHOI
MPSIMOYTOJIBHOH "MOTEHITMAIBLHON siMe" ¢ 0ECKOHEYHO BBICOKMMU
"crenkamu". TyHHEIBHBINA dPPEKT.

25

OJeMeHTHI s1epHON
¢buzukn

DneMeHTHI sAepHON PU3uKU

Pa3smep, coctaB u 3apsan aromHOro siapa. MaccoBoe U 3apsiJ0BO€ yucIia.
JledexT macchl ¥ sHeprus cBs3u siapa. CIuH sipa U ero MarHUTHBIH
MOMEHT. SepHbie cuibl. Mozenu anapa. PaanoakTHBHOE U3Ty4YEHUE U €ro
BHJIbl. 3aKOH paJM0aKTUBHOIO pacnaza. [IpaBuia cMenieHusl.
3akoHOMEpHOCTH a-pacnaja. 3-Pacnan. Heittpuno. ["'amma-usnyuenue u
ero cBoiictBa. PezonancHoe noriouienue g-u3nydeHus (3d ekt
Méccbayapa). Metoabl HAOTIOACHHS U PETUCTPALIUU PATMOAKTUBHBIX
W3JIyYECHHUH U 4acTULl. flepHbIe pEaKUMU U UX OCHOBHBIC THUIIBI.
[MTo3utpon. b+-Pacnan. DnekTpoHHblit 3axBat. OTKPHITHE HEHTPOHA.
SnepHble peakiuu o IeWCTBUEM HEUTPOHOB. Peakuus nenenus sapa.
ennas peakuus aenenus. [lonaTue o saepHON sHEpreTuke. Peakuus
CHHTE3a aTOMHBIX siziep. [IpoGiema yrpaBisieMbIX TEPMOSIEPHBIX
peakuuii. Tunel B3aMMOAEMUCTBHMN 3JIEMEHTAPHBIX YaCTHI]

5.2. IlpakTudeckue 3aHsTHs

HanmenoBaHue pas3aciia

pﬁ;{ M TEMBI [IPaKTHYECKAX HaunmenoBanue u cogepxkanue NpakTUYECKUX 3aHITUI
3aHATHI
KunemaTnka noctynaTtesbHOroO ¥ BpallaTeabHOTO ABUKEHUS
Kunematuka Pemrenne 3amau: MarepuanbHas Todka. TpaekTopus, MyTh, IEPEMELICHUE.
1 nocrynarensHoro u | Cucrema orcyera. CkopocTs, yckoperue. HopmanbHoe 1 TaHIeHIIHaTbHOS
BpAIIATETHLHOTO yckopeHusi. KnHemaTrka BpanaTeslbHOrO IBUKEHHS JJIE€MEHTapHBIN
JIBUOKEHUS ITOBOPOT. YTJIOBBIE CKOPOCTh U YCKOPEHHE, UX CBA3b C aHAJIOTHYHBIMU
JINHEMHBIMU BEJIMYMHAMU.
JlMHamMuKa nocTynaTenbHOIro IBUKEHHUS
JnHamuka Pemenue 3anau: MHepunanbHble CUCTEMBI OTCUETa, 3aKOHBI Hbl0TOHA,
2 HOCTYMATCIBHOIO U [ cyia TSYKECTH, BEC TEJ, CHIIA YIPYTOCTH, CUJIbl TpeHus. UMmynbe. 3akoH
BpalaTeJIbHOTO COXPAaHEHUS UMITYJIbCA. Y PABHEHUE JABUKECHUS Tela IEPEMEHHON MacCChI.
ABHIKCHHA 3aKkOH BCEMUPHOTO TAroreHus. I'paBuTtanrionHoe nose. Kocmuueckue




ckopoctu. HemnepuuaabHble CHCTEMBI OTCUETA.

Pabora u sHeprus

PaGota u sHeprus

Pemenue 3amau: Dueprus, padbota, MmomHocTh. Kunetnueckas u
MOTEHITMATbHAS YHEPTHUHU. 3aKOH COXpaHeHMs SHepruu. I paduueckoe
MIPEICTABJICHUE SHEPTHH. Y 1ap aOCOIIOTHO YIIPYTUX U HEYNPYTUX TEI.

Mexanuka
BpalaTeabHOTO
JIBUKEHUS TBEPJIOTO
Tena.

Mexanuka BpallaTCJIbHOI0 ABHXXCHUA TBEPAOTO TCIa

Pemenne 3ajJa4: MowmenT CHUJIbl, MOMCHT UMIIYJIbCA, MOMCHT MHCPILIHUH.
OcHOBHOE YPaBHCHUC JUHAMHUKH BPAIaTCIbHOI'O ABUXKCHUA TBCPAO0I'O
tena. Teopema lllteitnepa. Pabota mpu BpamareabHOM JBUKCHUH.
Kunernueckast sHeprus Bpaiaroiierocs Tejia. MOMEHT UMITyJIbCca U 3aKOH
ero coxpaneHnus. [ upockor.

dusuka kojaebaHuil U
BOJIH.

®du3znka konebaHuil U BOJIH

Pemenue 3amau: Konebanus. Bunbl konebanwmii. ['apmoHnyeckue
KonebOanus. JluHaMuka rapMOHHYECKHUX KosieOanuit. [IpyKuHHBIH,
MaTeMaTHYECKUN U GUBNICCKUN MAsSTHUKU. DHEPrUsl TAPMOHUYIECKOTO
konebanus. CloxeHne rapMOHUYECKUX KoeOaHui. 3aTyxaromnme u
BBIHYKJICHHBIE KOJIeOaHusl. YTIpyrue BOJIHBL. Y paBHEHHE IUIOCKON U
cepuuaeckoii BomHbl. BomHoBoe ypaBHeHHE. CKOPOCTH M DHEPTHS
ynpyrux BoJiH. CTosiuue BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OCHOBEI MOHeKyﬂﬂpHO-KI/IHeTH‘IGCKOﬁ TCOPUU
Pemenue 3amgau: I/I,Z[CaJ'IBHHﬁ ras. YpaBHeHHe COCTOsIHUA NACAJIBHOI'O I'a3a.
OcHOBHOE YpaBHCHHUC MOHGKYHﬂpHO'KHHeTquCKOﬁ TCOPUH.

OCHOBBI
TEPMOIUHAMUKHU

OCHOBBI TEPMOJUHAMUKHI

Pemenue 3amgau: 3akoH paBHOMEPHOTO paCIPEACIICHHS YHEPTUH T10
CTETICHSIM CBOOOIBI MOJICKYII. TeruioTta, paboTa ¥ BHYTPECHHSISI SHEPTHSL.
[TepBoe Havasio TepMoaguHAMUKH. TemI0eMKOCTh ra30B. AqnadaTHBIN
nporuecc. YpaBuenue Maiiepa. YpaBuenue [lyaccona. Ilonurponuyeckue
npoiiecchl. Bropoe Hayano TepMoIMHAMUKA. DHTPOIIHS B
tepmoanHamuke. HepaBenctBo Kitayzuyca. [{ukn Kapuo. KITJ[ temnoBsix
JIBUTATEJICH.

Crarucrrueckas
¢u3zuka.

Craructryueckas Gpu3nka

Pemenune 3agau: [ToHsITHE O CTATUCTUYECKOM PACTIPENICIICHUH.
Pacnipenenenne Makcgpenna. Pacnipenenenue bonbsiimana.
bapomerpuueckas popmyna.

SBneHus IepeHoca.

SIBneHus nepeHoca
Pemenue 3anau: SABnenus nepenoca. Juddysus B razax.
TermonpoBoAHOCTH Ta30B. BA3KOCTH.

11

DJIEKTpOCTaTUKA

DIIEeKTpOCTaTUKa

Pemenue 3amau: 3akon Kynona. Hanpssk€HHOCTB 3JE€KTPUYECKOTO MOJIS.
Teopema I"aycca. Pabota cun anexrpuyeckoro moss. [Torennnan. Ces3b
MEX Iy HAMPSKEHHOCTHIO TOJI U TOTEHITUAIIOM. JIM3IEKTPUKH U TIPO-
BOJIHUKH B DJICKTPUUYECKOM MoJie. EMKOCTB MpoBOHUKA. DHEPTUS
ANEKTPUYECKOTO ITOJIS.

12

ITocTossHHEBII TOK

ITOCTOSIHHBIN JIEKTPUYECKUI TOK

Pemenne 3agau: Cuna toka. [InmotHocts Toka. 9J1C. ConpoTunenue
MPOBOAHKUKOB. 3aKkoHbl OMa B nuddepeHmanbHOi 1 MHTerpatbHON
dopme. PaboTa n momHOCTh TOKa. 3akoH Jxkoynsa-Jlena. [IpaBua
Kupxroda 115 pa3BeTBICHHBIX IIETICH.

13

MaruauTHoe nosie B
BakyyMme. 3akoH buo-
Cagapa-Jlannaca

MarnutHoe nosne B Bakyyme. 3akoH buo-Caapa-Jlannaca.

Pemenue 3agau: OnbiT Opcrena. MarautHoe nosie. MarHUTHBIH MOMEHT
MarnutHas uaaykius. 3akod buo-Caapa-Jlamnaca. [Tone npsimoro u
KPYTOBOI'O TOKOB. 3aKOH MOJIHOTO TOKaA.

15

JleiicTBEe MarHUTHOTO

I[eﬁCTBHC MAarauTHOIO MOJIA Ha ABWXXYIIUCCA 3apsaibl U TOKU




IIOJI1 Ha ABMXKYHIUCCS
3apsAAbl 1 TOKH.

Pemenue 3amau: 3akon Amnepa. Cuna Jlopenna. JBrkeHue 3apsiKeHHBIX
4acTHUI] B MArHUTHOM moJjie. PamMka ¢ TOKOM B MarHUTHOM TIOJIE.
MaruutHsbIii oTok. Pabota, coBepiaemast mpu nepeMenieHnu
MPOBOJHUKA C TOKOM B MarHUTHOM 1oJie. Teopema ["aycca s
MAarHUTHOTO ITOTOKA.

16

:‘)J'IGKTpOMaFHI/ITH as
HHAYKIOUSA

DneKTpoMarHuTHask HHIYKITHUSI.

Pemenue 3agau: 3akon snexkrpoMarnuTHoW uHAykuu dapanes. [IpaBuno
Jlenna. Camounaykiusa. BuxpeBbie Toku. MTHIYKTUBHOCTH KOHTYpA.
B3anmnuas naayknus. TpanchopmaTop. DHEprusi MArHUTHOTO TIOJIA.

18

WnTepdepennus creta

WNurepdepenius creta

Pemenue 3anau: [ToHsiTHE O KOPITYCKYISIPHO-BOJTHOBOM JAyaJIU3ME.
KorepenTHsie BostHbL. UHTEpdepeHius. Y clIoBUe MAKCHMYMa 1 MUHIMYMa
untepdepeniuu. Marepdepennns B TOHKUX mieHkax. Kombia HeroToHa.
[Tpumenenust uHTEPPEPEHITUN.

19

Hudpaxuus ceera

Judpakuus cBeTa

Pemenue 3agau: [Ipunuun I'toitrenca-®Openens. 3oas1 Openens.
Hudpaxius Openens Ha KPYrJIoM OTBEpCTHH U aucke. Judpakius
Opaynrodepa Ha menu. Judpakinuonnas pemerka. Pazpemaromas
CHOCOOHOCTH ONTUYECKUX MPHOOPOB.

20

HOJ'IHpI/ISaI_II/IH CBCTa

[Tonspuzanus cBera

Pemenue 3agau: EcTecTBEeHHBIN U MOJISIPU30BaHHBIN cBET. 3aKOH Maitoca.
3akoH bprocrepa. JlBoiinoe myuenpenomienue. Iddext Keppa.
Bpatienue niockocT nojisipu3aium.

21

TemnoBoe H3JIYUCHHUC U
€Ir'o 3aKOHbI

TennoBoe U3l1y4eHHe U €ro 3aKOHbI

Pemenue 3amau: XapakTepuCTUKH TEILIOBOTO U3JTyUY€HHUsI. 3aKOH
Kupxroda. 3akon Credana-bonsimana. 3akon cmemienus Buna. @opmyina
Panes-/xxunca. @opmyna [lnanka.

22

Buemnnii potosddexr.
Oddext Komnrona

Buemnnii porosadpdexr. dpdpext Komnrona.

Pemenue 3amau: 3akonsl BHeMIHero ¢hoTodPdekrra. YpaBHeHHE
OuHmTeiHa g Goroaddexra. [Ipumenenne potosddexra. Macca u
uMiyibC ¢otona. JlaBnenue cera. Dpdext Komntona u ero
dIIEMEHTapHAS TEOPHSL.

23

[TnaneTapHast MOJIENb
atoma bopa-Pesepdopna

[Tnanerapnas mozaens atroma bopa-Pesepdopna

Pemenue 3anau: JInnenyaTelil ciekTp aroma Bogopona. @opmyia
bansmepa-Punbepra. I[loctynaret bopa. OnbiTel @panka u ['epua. Crextp
aToma Bojopoza 1o bopy.

5.3. JJaboparopHbie pabOThI

HanmenoBanue pasaciia

pJ:;_)H Y TEMBI JJA0OPATOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX padoT
paboT
Kunemaruka KunemaTtnka moctynaTeibHOTO M BpaIaTeIbHOTO ABUKCHUS
1 nocrymarensHoro u | Onpenenenue o0bemMa IMIMHAPA TPH IIOMOIIY IITAHT€HIUPKYJIS
BpaIaTeJIbHOTO
JIBYKCHUS
Jnnamuka JlvHamMuKa nocTynaTeIbHOIO IBUKEHUS
2 nocrymnarenstoro u | Onpenenenne yckopeHust CBOOOJHOIO NMajeHus IPU ITOMOIU
BpaIaTeaIbHOro MaTeMaTHYeCKOTO MasiTHUKA
JIBUOKCHUS
Pa6ora u sneprus
3 Pabora u oneprus Ompenenenre MOMEHTA HHEPITMHU C TIOMOIIBbIO MasiTHUKa MakcBesia
Mexanuka MexaHuka BpalaTeJabHOTO IBUKEHUS TBEPAOTO Tena
4 BpaIiaTeJIbHOTO N3yuenrne 0oCHOBHOTO ypaBHEHHS TMHAMHUKH BPaIIaTeIbHOTO JIBH)KCHHUS

JIBVOKCHUS TBEPAOTO




TCIa.

dusuka KojeOaHuil U

Dusnka xosiebanmii U BOIH

5 Nzydenue pu3nueckoro MasiTHUKa
BOJIH.
0 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TEOPHUH.
6 CHOBDI MOHGFYHHpHO- Orpezenienre yHUBEPCAIbHOM Ia30BOM MOCTOSTHHOM U INIOTHOCTH BO3/AyXa
KMHETHYECKOH TCOPUH | o 1o iepym.
. OCHOBBI OCHOBBI TEPMOIUHAMUKH
TepMOIMHAMHUKH Omnpenenenne OTHOLICHHS TEIUIOEMKOCTEH BO3ayXa
SIBieHus repeHoca
9 SIBJIeHNMs IepeHoca. Onpepenenne ko3P GUIMEHTa BI3KOCTH U CPSIHEH JITTMHBI CBOOOHOTO
npoOera MoJIEKYJI BO3/TyXa
1 3 DJIEKTPOCTaTHKA.
JICKTpocTaTHka ['padmyeckoe mpecTaBiaeHUE FMEKTPOCTATUUECKOTO MO
ITOCTOSHHBIN JIEKTPUYECKUI TOK
HccenoBanue 3aBUCMIMOCTH MOIITHOCTH, BBIJICISIEMOU B TIETTH
19 I . MOCTOSTHHOTO TOKA, ¥ KOA((DHUIIMEHTA TOJIE3HOTO JICHCTBUS HCTOYHHUKA OT
OCTOSHHBIM TOK CWJIBI TOKA Y BHEIITHETO CONPOTUBIICHHUS.
N3yuenue pabOThI SJEKTPOHHOM JIAMITHI.
V3y4eHne mpoIeccoB 3apsIKi U Pa3psIKK KOHIEHCATOPA.
M MarunutHoe nojie B Bakyyme. 3akoH buo-Caapa-Jlamnaca.
arHATHOC T0JIC B OnpeneneHne TOPU3OHTAILHON COCTABIISIONICH HAPSHIKEHHOCTH
13 | Bakyywme. 3akon buo-
C 1 MarHUTHOTO TIOJIS 3€MJIH ITPU TIOMOIIY TaHT€HC-TaTbBAHOMETPA.
apapa-Jlariiaca W3mepeHne HapsHKSHHOCTH MarHUTHOTO TOJISE HAa OCH KPYTrOBOT'O TOKa
TeiictBue MaruuTHOro |/€HCTBHE MArHUTHOIO MOJIS HA ABMIKYIIMECS 3aPS/Ibl U TOKH.
15 | mnons Ha mBuwkymmecs | V3yueHHe MArHUTHOTO T10JIA COJICHOU/IA ¢ MOMOMIBIO JaT4kKa XoIa.
3apsJIbl M TOKH. Omnpenenenue yeabHOro 3apsaa IEeKTPOHAa METOJOM MarHeTpOHa
DNeKTpOMarHUTHAS WHIYKIIHS
16 DNeKTpPOMArHUTHAS N3ydenue sBIIeHUST B3aUMHON WHIYKIIMU
VHTYKITHST OmnpeneneHne WHAYKTUBHOCTH KaTYIIKA METOJIOM PE30HAHCA B
K0J1e0aTeIbHOM KOHTYpE
WuTepdepenmus creta
18 | u Omnpenenenue JUIMHBI CBETOBOM BOJHBI ITPH MoMoIH Konel, HeioTona
HTep(epenLs cBeta HccnenoBaHre BOJHOBOTO MOJSI KOTEPEHTHBIX HCTOUHUKOB
Omnpenenenue JUIMHBI CBETOBOM BOJHBI C TOMOIIBIO OUTIpu3Mbl OpeHens
Hudpaxius cBeTa
19 W3ydeHue 1a3epHOTo U3IyUeHHS
Hubpaxuus csera Omnpenenenue JUIMHBI CBETOBOM BOJTHBI MIPH MOMOIIU AU(PPaKIIMOHHON
peIlIeTKH
[Tonsipusanus ceera
20 - V3y4yeHre HTEHCUBHOCTH CBETA, IMIPOIIC/IIETO Yepe3 MOJISIPOUIBI
OIAPU3ALNS CBETA | OpperieneHe KOHIIGHTPAIIMHI PACTBOPA Caxapa Mo BPAIICHHIO MIIOCKOCTH
TIOJIIPU3AITUT
21 TeroBoe U3JIyYEHUE U TemmnoBoe HU3JTYy4YCHUC U €TI0 3aKOHBI
ero 3aKOHBI Omnpenenenne nocrosiaHow Credana-bompmana
[Tnanerapnast moaens bopa-Pesepdopaa
W3ydeHne CeKTpalbHOTO COCTaBa HEOHOBO-TEIMEBBIX HCTOUHUKOB,
23 [L1aHerapHast MOe/b | UCTIONIB3YEMBIX B CBETOTEXHHKE.

atroma bopa-Pesepdopna

Hccnenosanre cCieKTpoOB MOTJIOMICHUS U TTPONTYCKaHHUS.
Onpenenenre JIMHHOBOJIHOBOM TPaHUIIBI CIIEKTPA MOTJIOMICHUS U
BbIUHcenue noctogsuHoi Ilimanka.




5.4. CamocrosTenbHas paboTa 00y4aronMxcs

No | HaumeHnoBaHue paszaena o
ConeprkaHe caMOCTOSATENbHOM paboThI
pa3n| AMCLMIUIMHBI U TEMBI
KunemaTtuka KunemaTuka nocrynaresbHOro U BpalaTeIbHOrO IBUXKCHUS
1 nocrynarensoro u | Beimmonnenue M/I3. Beinonanenyne pacu€ToB U BBITOJHEHUE OTYETA 110
BpaIaTeIbHOrO nabopaTopHoi paboTe
JIBUKEHUS
JvnHamuka JnHamMuKa nocTynaTeabHOIrO IBUKEHUS
5 nocrynarensdoro u | Bemonnenune MJ13. BeinonaHenne pacuy€ToB M BBIITOJHEHUE OTYETA 110
BpallaTeIbHOro nabopaTopHoi pabore
JIBUKEHUS
PaGota u sneprus
3 PaGora u sHEprus Beimonuenune N/13. BeimoaHenne pacu€ToB U BBIOJIHEHUE OTYETA 10
nabopaTopHoi paboTe
MexaHnuka Mexanuka BpalaTeabHOIO JIBUKEHUS TBEPAOTO Tena
4 BpaIiaTeJIbHOTO Boinonnenue 1J13. BolnosiHeHne pacy€ToB U BBINOJIHEHUE OTUYETA 110
JBIKEHUsS TBEpAOro |JIaboparopHoit pabore
Tena.
. ®dusnka KojaedaHuil 1 BOJIH
5 Dusnka xonebanuii u Brmonnenune NJ13. BeimoaHeHre pacyéToB M BBIOJTHEHHE OTYETA 10
BOJIH. nabopaTopHoi paboTe
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.
6 Ocroeet MOHenympHO' Boinonuenune MJ13. BeinosiiHeHre pacy€ToB U BBIIOJIHEHUE OTUETA 1O
KHHETHMECKOH T€OPUH | 1a6500atoproii paGoTe
OCHOBBI TEPMOJUHAMUKHI
7 OcHosbl Beinonnenune MJ13. BeinonHenne pacyéToB U BBINOJIHEHUE OTYETA 11O
TCpMOAHHAMHUKH nabopaTopHoii paboTe
Craructuueckas pusuka
8 Cratucrireckas Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMOJHEHNUE OTYETA 110
(busuxa. nabopaTopHoi paboTe
SIBenus nepeHoca
9 SIBeHns nepeHoca. Brimonnenue N/13. BeimonHeHue pacu€ToB U BBITIOJIHEHHE OTYETA 110
nabopaTopHoi paboTe
DJNIeKTpOCTaTUKa
11 DIeKTpOCTaTHKA Brimonnenue NJ/13. BeimoaHeHne pacuéToB U BBIIOJIHEHHWE OTYETA 10
nabopaTopHoii pabote
ITOCTOSIHHBIN JIEKTPUUYECKUI TOK
12 TTocTOSHHBINA TOK Brimonnenune NJ13. BeimonHeHne pacué€ToB U BHIMIOJHEHUE OTYETA 10
nabopaTopHoii pabote
MarsuTHoeE Hojie B MaruutHoe nosie. 3akoH buo-Casapa-Jlannaca. 3akon Ammepa
13 BakyyMme. 3akoH buo- Brmonuenune N/13. BeimoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
Cagapa-Jlannaca nabopaTtopHoii pabore
. MarsuTHble CBOWCTBA BEIIECTBA.
14 MarmuTHEIe CBOACTBA Brmonuenune N/13. BeimoaHeHne pacy€ToB U BBIOJIHEHUE OTYETA 1O
BelecTsa. nabopaTopHoOi paboTe
JlelicTBre MarHuTHOTO |/l€MCTBHE MATHUTHOIO TIOJIS HA JABWKYLIUECS 3apsi/ibl B TOKU
15 T0JIS HA JABUKYIHECS Brimonnenue NJ13. BeinogHeHre pacy€ToB U BBITTOJIHEHHUE OTYETA 10
3apsAbl U TOKH. J'Ia60paT0pH0fI pa60Te
DIEKTPOMarHuTHasE MHYKIUS.
16 DICKTPOMArHUTHAA Boeinonnenue 1J/13. BolnosiHeHne pacd€TOB U BBIIIOJIHEHHUE OTUETA 110

HHAYKIOUSA




nabopaTopHoii pabote

OcHOBBI TEOpUU
Makcsema s

OcHoBbI TeOpuM MakcBesia Ajsl 31IeKTPOMAarHUTHOTO MOJIs
Brmonuenue N/3. BeinmoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O

17 N
3IIEKTPOMArHuTHOro |JabopaTtopHoii pabore
oS
HNuTtepdepenius ceeta
18 | Wurepdepenuus ceera Brimonuenue N/13. BeimonHenne pacuy€ToB U BBIOJIHEHUE OTYETA 10
nabopaTopHoi pabore
Hudpakmus ceeTa
19 Judpakuus cBera Brimonnenue NJ13. BeimoaHeHre pacuéToB M BBIIOJIHEHHE OTYETA 10
nabopaTopHoi padbore
[Tonsipusanus ceera
20 [Monspuszanus cBeTa Brimonnenue NJ13. BreimoaHeHre pacuéToB M BBIIOJIHEHHE OTYETA 10
nabopaTopHoi pabore
T TermoBoe U3Iy4YE€HHUE U €r0 3aKOHbI
21 CIIOBOC MSIAYHCHUC M | B imonnenne W13, Boinonsenne Pacy€ToB U BBINOJHEHUE OTYETA 110
CTO 3aKOHBI nabopaTopHoi paboTe
B . Buemnuit poroaddext. Iddexr Komnrona.
22 HaemHHH q}’gToad)d’eKT' Beinonuenue WMJ13. BeinosnHeHne pacy€ToB U BBIINIOJIHEHUE OTUETA 110
bdexr Komnrona nabopaTopHoi paboTe
R [Tnanerapnas moaens aroma bopa-Pesepdopna
23 HaHETapHs’I MOZICIb | Brinonnenue WJ13. BeimonHerne pacy€TOB M BBITTOJIHEHHUE OTYETA 10
atoma bopa-Pesepdopna nabopaTopHoit pabote
DjleMEeHTbI KBAHTOBOH | DJIEMEHTBI KBAaHTOBOM MexaHUKHU. Y paBHeHue llpenuarepa
24 | mexanuku. YpaBHEHHE Bemonuaenune NJ13. BeimoaHeHrne pacdyéToB M BBIIOJTHEHHE OTYETA 10
IIpeaunrepa nabopaTopHoi paboTe
3 . DJIEMEHTHI SAepHON (PU3UKK
25 JIEMCHTBI ANICPHOM Brimonnenue NJ/13. BeimoaHeHne pacuéToB U BBIOJIHEHHE OTYETA 1O

buzuku

nabopaTopHoii pabote




6. MeToauyecKkue MaTEPHAJIbI 1JI51 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS MO TUCHUIIMHE
(Moay110)

ITporpamMmoi TUCIUIIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHSTUM, HA KOTOPBIX JTa€TCA
OCHOBHOM CUCTEMaTU3UPOBAHHBIN MaTepuai, U MPaKTUUYECKUX 3aHATHH, MPEANOoJIaratoinxX 3aKpericHue
H3YYCHHOTO MaTepHalia U (hopMUpOBaHHUE, Y 00yJarOIIUXCs, HCOOXOIMMBIX 3HAHUH, YMCHHI M HaBBIKOB.
Kpowme Toro, BaXKHEHIIIUM 3TAIOM U3Y4eHUS TUCIUILUIMHEI SBIISICTCS CaMOCTOSATENIbHAs padoTa
00yJaronuMxcs ¢ UCIOJb30BaHUEM BCEX CPEJICTB K BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKHUX BOIIPOCOB IO BCEM TeMaM JIMCIUIIINHBIL;

-TII0JICOTOBKA K JJa0OPATOPHBIM 3aHITHSM;

- TIOJITOTOBKA K MPAKTUYECKUM 3aHSITHSIM;

- TIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- IOJITOTOBKA K 3a4ETYy U SK3aMEHY.

3a710roM yCIEeIIHOTO OCBOCHUS 3TOU JUCIHUIUIMHBI SBJISIETCS 00513aTEIbHOE TTOCCIICHUE
JICKIIMOHHBIX U IPAKTHYECKUX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee, HECKOIBKUX ) 3aHATUH MOKET
OCJIO)KHUTh OCBOCHHE Pa3/EiIoB Kypca.

[Ipuctymas K U3y4eHUI0 TUCHUILIMHBI, HEOOXO0IUMO B TIEPBYIO OYepeah O3HAKOMUTHCS CO-
nepxxaarieM PII] nist ctyneHToB 04HOM (PopMbI 00yUEHHsI, a TAK)KE METOAUICCKUMHU YKa3aHUSMH T10
OpraHU3aIMy CaMOCTOSATEILHON PaOOThI U MMOATOTOBKH K MPAKTUYECKUM 3aHATHSM.

[Ipy moArOTOBKE K MPAKTHUYECKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON pabOThI 110 M3YUYCHHUIO
JTUCIUTIINHBI 00y4YaroImUMCcsi HEO0X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUall U IOMIOJHUTh €0 C y4€TOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTEpaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMbI CeaTh KOHCIEKT, UCIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHKs B paMKax U3y4aeMOW TEMBbI;

- OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TeME, UCIOIb3Ys MaTepraibl @POC, mubo rpynmnoBbie
WMHJIUBUyaAJIbHBIC 3aJIaHKS, TOATOTOBJICHHBIE MPETO/IaBaTEIIEM;

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

Htorom nzydeHus: JUCHUILIMHBI SBISETCS K3aMEH. DK3aMEH MPOBOJIUTCS MO PACTTUCAHUIO CECCUM.
®dopma npoBeAeHUs 3aHATHS — YcTHasA. CTYIACHTBI, HE TIPOIIE/IINE aTTECTAIMIO TT0 rpaduKy CECCHH,
JIOJIKHBI JINKBUUPOBATH 33]I0JKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OneHo4YHbIe MaTePHAIbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJISA yCIeBAEMOCTH H NMPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C YKa3aHHUEM ITAroB UX (JOPMHUPOBAHUS B MPOLIECCE OCBOEHUS TUCIMITIIMHBI

Ko u HaumMeHoBaHue

Ne KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI HHJMKATOPA KOHTPOIHPYEMOl Bug onieHouHOTrO
/1 (Momyms) cpencTaa
KOMIICTCHITUH
1 KunemaTuka nocrynareabHOro u OIIK-1.1, OIIK-1.3, OIIK- | YcTHBII onpoc, TECTHI,
BpPAIIATEIbHOTO IBUKECHUS 1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3ama4u
WHAMHKa TTOCTYIAaTeIbHOTO 1 -1.1, -1.3, - CTHBIM OIIPOC, TECTHI,
2 yI OIIK-1.1, OIIK-1.3, OIIK v i orp
BpaIaTEIbHOTO NBUKECHUS 1.4, YK-1.1, YK-1.2, YK-2.4 |pemenue 3a1a4u

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

3 |Pabora n sneprus 1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3agau

4 MexaHuka BpamaTeabHOro IBUKEHUS OIIK-1.1, OIIK-1.3, OIIK- | YcTHbII ONIpOC, TECTHI,
TBEPJIOTO TENA. 1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3ama4u

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

S |®Pws3nKa KoNCOaHHH U BOTH. 1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3agau

6 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM OIIK-1.1, OIIK-1.3, OIIK- |YcTHBI OnpoC, TECTHI,
TEOPUH 1.4, YK-1.1, VK-1.2, YK-2.4 |pemenus 3agau

7 | OCHOBBI TEPMOAMHAMUKH OIIK-1.1, OIIK-1.3, OIIK- | YcrHbIl onpoc, TECTHI,




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

perieHue 3aaau

OIIK-1.1, OIIK-1.3, OIIK-

YCTHBIN 0npoC, TECTHI,

8 | Cramucieckas Qusnia. 1.4, VK-1.1, VK-1.2, YK-2.4 |pewenue 3azau
9 |Stsnenns nepenoca. OIIK-1.1, OIIK-1.3, OIIK- |YcTHbI ONIPOC, TECTHI,
1.4, VK-1.1, YK-1.2, YK-2.4 |pemenue 3ama4y
10 |3auer OHK-1.1, OTIK-1.3, OITK- TectupoBanue.
1.4, YK-1.1, YK-1.2, YK-2.4
11 | Dnexrpocratuxa OIIK-1.1, OIIK-1.3, OIIK- |YcTHBIH ONpOC, TECTHI,
1.4, YK-1.1, VK-1.2, YK-2.4 |pemienus 3aga4q
12 | Hocrostrmiii Tox OIIK-1.1, OIIK-1.3, OIIK- | YcTHbIi ONIpOC, TECTHI,
1.4, VK-1.1, YK-1.2, YK-2.4 |pemenus 3amga4
13 MarnauTHOE 10JIe B BakKyyMe. 3akoH buo- OIIK-1.1, OIIK-1.3, OIIK- |YcTHBIH ONpOC, TECTHI,
Casapa-Jlamiaca 1.4, YK-1.1, VK-1.2, YK-2.4 |pemienus 3aga4q
14 | MarmurHsre cBojicTBa BelecTBa. OIIK-1.1, OIIK-1.3, OIIK- |YcTHBIH ONpOC, TECTHI,
1.4, YK-1.1, YK-1.2, YK-2.4 |pemienus 3aga4d
15 JleficTBE MarHUTHOT'O MOJIS Ha OIIK-1.1, OIIK-1.3, OIIK- | YcTHbli O1poc, TECTHI,
JBUKYILHECS 3apsA/ibl U TOKHU. 1.4, VK-1.1, YK-1.2, YK-2.4 |pemenus 3amxau
TR T ppm—— OIIK-1.1, OIIK-1.3, OIIK- |YcTHBIH OMPOC, TECTHI,
1.4, YK-1.1, VK-1.2, YK-2.4 |pemenus 3agaq
17 OcHoBbl Teopuu MakcBeuia s OIIK-1.1, OIIK-1.3, OIIK- | YcTHbli O1pocC, TECTHI,
3IIEKTPOMATHUTHOTO OIS 1.4, VK-1.1, YK-1.2, YK-2.4 |pemenus 3amgau
18 | Mnrepdepenius caera OIIK-1.1, OIIK-1.3, OIIK- | YcTHbIi O1Ipoc, TECTHI,
1.4, VK-1.1, YK-1.2, YK-2.4 |pemenue 3ama4y
19 | udpaxuus csera OIIK-1.1, OIIK-1.3, OIIK- |YcTHBIH OMIPOC, TECTHI,
1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3ama4u
20 | Monspusawms caera OIIK-1.1, OIIK-1.3, OIIK- | YcTHBIH onpoc, TECTHI,
1.4, VK-1.1, YK-1.2, YK-2.4 |pemenue 3ama4
21 | Temmonoe maryaerme 1 ero saxomb OIIK-1.1, OIIK-1.3, OIIK- | YcrHbI# onpoc, TECTHI,
1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3ama4u
2 [ovenmn gy, g oo | QUICLLOWELL, oI Tyeoush o e
23 IInanerapnas moaens aroma bopa- OIIK-1.1, OIIK-1.3, OIIK- | YcTHbIi Onpoc, TECTHI,
Pesepdopna 1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3amnau
24 DJeMeHThI KBAHTOBOM MEXAHHKH. OIIK-1.1, OIIK-1.3, OIIK- | YcrHbI# onpoc, TECTHI,
Ypasuenue lpenunrepa 1.4, VK-1.1, VK-1.2, YK-2.4 | pemenne 3anau
25 | DnemenTh snepHoit dHsKH OIIK-1.1, OIIK-1.3, OIIK- |YcTHbIi Onpoc, TECTHI,
1.4, YK-1.1, VK-1.2, YK-2.4 |pemenue 3amnau
26 |Dk3ameH OIK-1.1, OIK-1.3, OITK- TectupoBanue

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

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHNS WM UHbIE MaTepHalibl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HE0OXOIUMbIE 1JI OLIEHKH 3HAHUI, YMEHHUI U HaBBIKOB U (MJIM) OMbITa MPOPECCUOHAIBHOMN JEITeIbHOCTH,
XapaKTEepU3YIOIINX ATArbl (POPMUPOBAHUS KOMIIETEHIIMN B MTPOLIECCE OCBOEHUS AUCIUTIIMHBI

Jis ipoBepku ¢(hOPMHUPOBAHHOCTH MHIUKAaTOpa AocTrxkeHus komrerenuu OITK-1.1, OITK-1.3,
OIlK-1.4, YK-1.1, YK-1.2, YK-2.4:

3amaun,

1. ITynst TIeTUT TOPU3OHTAIILHO U TIOMAIaeT B IIAp, 3aKPETJICHHBIA Ha HEBECOMOM KECTKOM CTEPIKHE,
u 3actpeBaer B HeM. Macca mynu B 1000 pa3 MeHbIIe Macchl mapa. PaccrosiHue oT nieHTpa mapa 10 TOYKH
noaseca |=1 m. HaiiT cCKOpOCTh MyIH, €CIM CTEPXKEHb OTKIIOHHICS Ha 30°.
2.Ilon neiictBuem kacatenbHOU cuibl 10 H, MaxoBuk octanaBnuBaercs, cienaB 20 000pOTOB.
MaxoBUK cunuTaTh OJJHOPOIHBIM AucKOM. Pamnyc nucka R=20 cm, macca m=2 kr. HaiitTu HauanpHyO
4acTOTYy BpallleHHUs.
3. OOpyu Maccoii 2 Kr u paauycom 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.

MonekynsipHasi GU3HKa U TEPMOIMHAMHKA

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

5.11pu M30TEpPMUYECKOM paclIMpeHun 00beM raza yBeauuuwics B 3 pa3za. Ha ckoiabko W3MEHUI0Ch
JIaBJICHUE, €CJIM HayajabHOE AaBiieHue 0bu10 420 xI1a?

6.IIpu Y® obOnydeHnH IBYyXaTOMHOIO rasa jasiieHue yBenunuamioch co 100 kIla mo 150 xITa. Kakas
JI0JISI MOJIEKYJI ra3a pacrasiach?

7. Ilpu agnabaTHOM CXKaTHUH 2 MOJIeH KHCIIOpoJia Oblia coBepieHa padora 415,5 /xx. Bo ckosbko
pa3 yBenu4mioch aaBieHue raza? Koneunas temmneparypa 300 K.

DJIEKTPUYECTBO U MAarHETU3M

8.Yetnipe 3apsaaa q1=02=2 K, q3=04=4 uKn HaxoasTcs B BeplIMHaX KBajpara co CTOpoHoi a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIUAN JIEKTPUUECKOro MOJIs B IEHTPE KBajipaTa.

9. Yernipe 3apsaaa q1=02=2 uKun, q3=04=4 uKxi HaxoasaTCcs B BepIIMHAX KBajapara co CTOpoHOoH a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIMAN 3JIEKTPUUYECKOTO MO B CEPEIMHE CTOPOHBI 3-4.

10. Yetnipe 3apsaa q1=02=2 uKin, q3=04=4 K HaxoasTCs B BepIIMHAX KBaJpaTa cO CTOPOHOM
a=10 cm. Haiitn HanpspKeHHOCTD M TOTEHIIUAN YJICKTPUUYECKOTO MO B CEPEAMHE CTOPOHBI 2-3.

11./[1Ba Bo3nymHbIx KoHAeHCaTOpa Cl= C2=6 Mk® coeIMHEHBI TOCIIEIOBATEIHHO U 3aPsHKCHBI J10
pasznoctu noteHimanoB U=100 B. Ha ckoibk0 U3BMEHHUTCS SHEPTUs CUCTEMBI, €CJIM HE OTKJII0Yast
KOHJIEHCATOPBI OT UCTOYHHKA, MEXAY MIJIACTUHAMU MEPBOTO KOHJIEHCATOPA BBECTH JIUAJIEKTPHUK C
JUDIIEKTPUICCKON TTPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciupains sekTpudeckoit mamnouku mnpu t=20°C umeer conportusienue R=35,8
Owm. KakoBa Oyzaer Temneparypa t2 HUTH JaMIIOYKH, €CIU MPU BKIFOYEHUH B ceTh ¢ HanpsbkeHrnem U=120 B
o HUTH uaetT Tok 1=0,33 A? TemnepaTypHbIid KO3 GUIIMEHT CONTPOTUBIICHUS BoJibppama 0=4,6-10-3 K-1.

13.B nienTpe kBagpaTHOM paMKH C TOKOM MarHuTHas uHAyKiusa pasHa 0,1 mTn. Haiitu Benuuuny
TOKa B TIPOBOJIE PAMKH, eciH e€ nmepumeTp paseH 40 cm.

14.113 MeaHOrO MpoBoza ceueHrneM S=1 MM2 caenany KOoubLo JIHHOM 1=251,3 ¢cM U MOAKITIOYHIN K
UCTOYHUKY TOKa ¢ HanpspkeHrnem U=240 B. HaiiTu MarHuTHy10 HHIYKIUIO B IIEHTPE KOJIbILIA.

15.Yepe3 kaTylIKy, MHAYKTUBHOCTb KOTOpoil L=21mMI H, TeueT TOK, U3MEHSIOLIUICS CO BpEMEHEM I10
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. Haiiti 3aBcuMOCTb OT BpeMeHH t 3.]1.C.
CaMOMHJYKIUH €1, BOBHUKAIOIIEH B KaTyIIKe U MUHUMAJIbHOE 3HAYeHHE ITOH 3.J1.C. €imin.

BonnoBas onTrka

17.B ombiTe FOHTa 0TBEpCTHS OCBEIIATICh MOHOXPOMATHYECKHM cBeTOM (A=500HM).

Paccrosinue Mexxay oTBepcTusimu 0=1MM, paccTosiHUE OT OTBEPCTHIA 10 9KpaHa 2,5 M. Haiitu
MOJIOKEHUE TPEX MEPBBIX CBETIIBIX MOJOC.

18.ITocrosinHas audpakunonHoi pemerku d=1mim. Kakyro pasHOCTb UTHH BOJIH AA MOKET
pa3peuuTh 3Ta pemieTka B oomactu cuHux nydeit (A=400HM) B CIIEKTpe TPETHETO MOPSAKA, €CIU MIUPHHA
pemieTku a=2,5¢m?

OcCHOBBI KBaHTOBOM U aTOMHOM (PU3UKH

19. Kakoii 1yinHe BOJIHBI COOTBETCTBYET MAKCUMYM U3JIYYE€HHS IOBEPXHOCTH MaXOTHOM 3€MJIU IIPH
ee Temneparype t=27°C?

20. ITpu putensbHOM 00Ty4YeHHH cepeOpsSHOM MIACTUHKU CBETOM OHAa MPHOOpeTaeT moTeHuan 3,3
B. HaiiTi n1nuHy BOJIHBI M SHEPTHIO NMAAAOIMIKUX (OTOHOB, K KAKOMY JMANa30Hy OTHOCUTCS JJIMH BOJH
OTHOCHUTCSI TO U3TyUeHHUE?

21. Onpenenure NepuoAbI BpaIleHUs dJIEKTPOHA HA MEPBHIX TpeX bopoBckux opouTax.

7.3. Cuctema OlleHUBAHHS PE3YIHTATOB O0YUYEHHUS MO JUCIUILTHHE (MOIYIIO) MPU MPOBEACHUN TEKYILIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM pabodeil mporpaMMoi 1Mo AUCITUIUTHHE (MOIYIIIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3yInpevyHo BIIaJIeeT HHCTPYMEHTapHUeM YYeOHON TUCHIUIIINHBI, YMEHUE €ro
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUSI 3aJaHHI

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHILIETIUAX U HAITPABICHUSIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIaIceT MHCTPYMEHTapUeM MO JUCIUILINHE, YMEHHUE er0 HCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBIICHHBIX B pabouei mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIM MUHHUMAJIBHEINA 00bEM 3HAHMI 10 JUCLUILINHE;

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSIX, KOHLIEIIUAX U HAIPABICHUAX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOJACTBOM MPENOJABaTENs PellaTh CTaHIapTHBIE 3a1a4n
HaBbIKU:

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP 0OOOCHOBAHUH aJITOPUTMA BBITIOTHEHUS 3aJaHUA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi 1o
JTUCIUILINHE;

YMEHHS:

- HE yMEEeT UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33/JaHUN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX ATarbl (JOPMUPOBAHHUST KOMIIETSHIIMH B MTPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs
[IpumepHBIE BOIIPOCHI
1. MarepuanbpHas Touka. KnHEMaTnuecKkue XapakTepuCTUKHU: TPACKTOPHS, ITyTh, IIEPEMEILICHHUE,
CKOPOCTb M YCKOPEHUE; ONPEACICHUE U CB3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEJIEHHOE IBUKCHHE.
2. PaBHONIEpEMEHHOE IBUKEHUE, IPUMEP — IBUXKEHUE TeJa, OPOIIEHHOIO MOJT YIJIOM K TOPU30HTY.

03O D W

. KunemaTtuka BpaniaTeabHOro IBUKEHUS. BEKTOPHI yTiI0BOM CKOPOCTH U YCKOPEHUS.
. YIJIOBbIE KHHEMATHYECKUE XAPAKTEPUCTUKHU U X CBS3b C JTMHEHHBIMHU.

. [IpyHIIMIT OTHOCUTENIBHOCTH, ITpeoOpa3oBanus ["anues Uit CKOPOCTH U YCKOPEHUS.
. Onementsl CTO. [Toctynatel. [IpeobpazoBanue BpeMeHu U KOOpAUHATHL. THTEpBa.
. OnemeHTsl CTO. [TocTynarel. PensITUBUCTCKUI UMITYJIBC, PEIATUBUCTCKASI SHEPTUSL.
. 3aKOHBI IMHAMUKH MaTepHuaabHOU ToukH. (3akoHbl HbroTOHA).

9. Buibl cuil: BCEMUPHOTO TATOTEHHUS, TSKECTU. [[BH>KeHUE 1O AEMCTBUEM CUJIBI TshKECTH. Bec.
10. Cuna ynpyroctu, e€ mpupoza u pacu€t. Moayns IOura. ledhopmaruu. Jlnarpamma HampsiKeHuUs

nedhopmaruu.

11. Umnynsc. UMiynbe cuibl. 3aKOH COXpaHeHus: uMnyibca. [1oaHbIH UMIYIbC CUCTEMBI TE.
12. 3akoH coxpaHeHus1 UMITyJbca. Y 1ap. Pacuér ckopocTeit Tel mpu 1eHTpaTbHOM aOCOIOTHO

HEYIPYroM yaape.

13. 3akoH coxpaHeHus1 UMITyJIbca. Y iap. Pacuér ckopocTeilt Ten npu NeHTPaTbHOM a0COIFOTHO




YOPYroM yaape.

14. Pabora. PaboTa nepemMeHHO# CHIIbl. MOIIHOCTD.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIE CHITBI UX padoTa. [loTeHInanbHas YHeprusl.

16. Kunetnueckas sneprus. [lonHas 3Heprus, 3aK0OH COXpaHEHUs! YHEPTUU.

17. Bpamenue tBepaoro tena. [lonstue MmomeHTa cuibl. OCHOBHOE ypaBHCHHUE JUHAMHUKH
BpaIIaTeIbHOTO JIBUKCHHUS.

18. MoMeHT uHepIHH, ONpe/iesieHue U IpUMEp pacyeTa ajisi ofHOpoaHbIX Tel. Teopema Il telinepa-
I'roiirenca.

19. MomeHT umIyJibca, 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa IPU BPalleHUU TBEPAOTO Tea.

20. PaboTa npu BpaieHuu TBeporo Teia. KuaeTndeckas JHEpPTHsl BpaIaroIIero Teia.

21. LenTp macc, onpeaencuue. LleHTp Macc Kak TOYKA MPUIIOKEHUS CUIIbI TSHKECTH (TTOTEHIIMAIbHAS
SHEPTUsl CUJIbI TSHKECTH CUCTEMbl MAaTEPUAIbHBIX TOUEK M1 MOMEHT CHJI TSIKECTH ).

22. UneanbHblii ra3, napaMmeTpsl HaealbHOro ra3a. 3akon Aoraapo u Knanelipona-Menpeneesa.
H3onporeccel.

23. CpeaHee 4UCIIO CTOJKHOBCHUH MOJICKYJI, CPEIHSIS JTIMHA CBOOOIHOTO IIpodera.

24. Slpnenus nepenoca. Auddysusa. Koadbdumment quddyzun.

25. SIBnenus nepenoca. TermonpoBoaHOCTh. Koah(hHUIIMEHT TEIIONpPOBOIHOCTH.

26. SlBnenus nepenoca. Bsskocts. KoaddummeHT Bsa3kocTy.

27. IloBepxHocTHOE HaTshKeHUEe. CMaunBanue. KanumispHele siBJICHUS.

28. CpenHsist SHEpTHUs MOJIEKYJIBI HICATBHOTO Ta3a, cTeneHu cBo0oabl. Teopema bosbiimana o
pactipeelIeHuy SHEPTHH 110 CTETICHSIM CBOOO/IBI.

29. BuytpeHHsis 3Heprus raza, padora rasza, nepBoe Ha4ajio TepMOJIUHAMUKH.

30. TenmoemkocThb rasa, CV u CP, cootHomenue Maiiepa.

31. Anqnabatudeckuii mporece, ypaBHeHue, ko3 dunuent [lyaccona.

32. TennoBble MamuHbl. Bropoe Hauano TepmoauHaMuKu. [IpuHIMI paboThl TEIIOBBIX MAIIHH.

33. Hukn KapnHo, K 3TOro nukia.

34. Tlousatue 00 oOpaTUMBIX U HEOOpAaTUMBIX Iporeccax. JuTponus. HepaBenctBo Kiaysuyca.
KII/I nukia peaibHbIX TEMIOBBIX MAIIKH.

35. 3akon Kynona. HanmpspkeHHOCTB 35eKTpocTaTHUecKoro nodist. [IpuHiun cynepno3unuu 1is
BEKTOPA HAMPsHDKEHHOCTH 10, JIMHUM BEKTOpa HAMPSKEHHOCTH.

36. PaboTa cun anekTpocTaTH4eckoro mois. Teopema o HUPKYISIIIHE BEKTOpa HAMPSKEHHOCTH.

37. llotenuman. [IpuHuun cynepno3uuu AJis NoTeHMania.

38. CBs3b MEX1y HAIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJISI U IOTEHIIUATIOM.
OKBUIMOTEHUIUAJIBHBIE TOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSHKEHHOCTU. DIIeKTpocTaTuueckas TeopeMa ["aycca.

40. IlonstpHbIE M HENMOJISIPHBIE TUAJIEKTPUKH. J{M3neKTpruieckas MIpOHULIAEMOCTb U
BOCITPUUMYHUBOCTb.

41. BexTop nonsipu3alny U BEKTOP JIEKTPUUECKOTO CMEIICHHUS.

42. Cerneroanektpuku. [Ipsimoit u o6patHbIii be303ddekt. [IpuMeHeHrne mbe3031eKTPHUKOB B
TEXHUKE.

43. [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE. DIIEKTPOCTATUUYECKAs UHIYKLIHS. Y CTIOBUS
paBHOBECHS 3aps10B HA IPOBOAHUKE.

44. EmxocTb npoBoaHuKa. [Inockuit konnencatop. Hununapudeckuii u chepudeckuii
KOHJIEHCATOPBI.

45. CoeMHEeHUs] KOHIEHCATOPOB.

46. DHeprusi CUCTEMBI 3aps0B. DHEPTHUs 3apsHKEHHOTO MPOBOAHUKA U KOHIEHCATOpa.

47. DHeprus snekTpocTatudeckoro mnoys. O0beMHas MIOTHOCTh SHEPTUH.

48. OCHOBHbIE XapaKTEPUCTUKU MOCTOSIHHOTO ToKa. Cuina Toka. [ImoTHoCTh TOKA.

49. DnexkTpoasuxkyiaa cuna. Hanpspkenue Ha yyacTke nenu. 3akoH OMa 11 ydacTka Hemnu.
ConpoTusieHne MpoBOAHUKOB. 3akoH Oma B nuddepeHnuansHoi Gpopme.

50. Pabota u MomHOCTh ToKa. 3akoH [xoyns — Jlenna. 3akon [[xoyns — Jlenna B
muddepeHransHoM Gopme.

51. 3akon Oma aJ11 HEOAHOPOAHOTO YYacTKa LEMU U 3aMKHYTON LIETIH.

52. IlpaBuna Kupxroda.

53. MaruautHoe nose. OnbIT Dpcreaa. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOoM. MHaykuus
MarHUTHOTO TIOJIA.



54. 3axoH buo — CaBapa — Jlanaca v yacTHbIE Cllydad €ro NpuMeHeHus. JINHUY MarHUTHOM
WHIYKIUU.

55. Hupkynsiiust BEKTOpa MarHUTHOM MHAYKIIMK. 3aKOH MOJIHOTO TOKa (T€opeMa O [UPKYJIALIHH).

56. MarauTHOE 110JI€ COJIEHOW/ Ia U TOPOHIa.

57. 3akon Amrepa.

58. Cuna JlopeHnma.

59. JIBukeHue 3apsyKEHHBIX YaCTHUI] B MArHUTHOM I10JI€.

60. Dddexr Xommna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TIOJIE.

62. Pabota, coBepiaemas mpy NepeMeICHIH TPOBOJHUKA C TOKOM B MATHUTHOM IIOJIC.

63. Teopema I'aycca 15 TOTOKa MAarHUTHOM WHIYKITUH.

64. MaruuTHsie cBOWCTBa BeliecTBa. [ unoreza Amrnepa. Bektop HaMarHu4nMBaHus.

65. HanpsikeHHOCTh MarHUTHOTO 110J1s1. MarHuTHas MpOHUIIAEMOCTh M BOCIIPUMMYUBOCTb.

66. MaraHuTHbIE MOMEHTBI ATOMOB U MOJIEKYIIL.

67. JlnamarHeTHKY U apamMarHeTHKH.

68. deppoMarHeTUKY, UX CBOMCTBA U MMPUMEHEHHUE.

69. SBienue 3neKTPOMarHUTHOM MHAYKIKU. 3aKoH nHAyKkuu dapanes. [Ipasuio Jlenna.

70. SIBnenne camouHayKuuH. MHIYKTUBHOCTD MPOBOAHKUKA. THIYKTUBHOCTE COJICHOM/IA.

71. SIBnenue B3aumHoM nHAyKIMK. Toku dyko. Tpanchopmarop.

72. DHEeprusi MarHUTHOTO TIOJISL.

73. BuxpeBoe snektpuueckoe nose. [lepBoe ypaBuenne Maxkcsernia.

74. Tok cmenenus. Bropoe ypaBHenune MakcBeiuia.

75. IlonHas cucteMa ypaBHeHUI MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA. DHEPIusl, NEPEHOCUMAs! JIEKTPOMArHUTHOM
BosHOU. Bektop YmoBa — [oitHTHHTa.

77. KorepeHtHble BOHbL. ONTHYECKAs! IJIMHA TYTH U ONTUYECKAast pa3HOCTh X0/1a BOJIH. Y CIIOBUE
MaKCHUMyMa U MUHUMYyMa UHTepEpEeHIINH.

78. Metoabl HaOmoAeHus uHTepdepeHunu. MuTepdepeHins B TOHKUX MJICHKaX.

79. Konbnia Hetotona. [Ipumenenue naTepdepeHIny CBeTa.

80. IIpunnun ['oiirenca — @penens. 3ous OpenHens.

81. qudpaxius Ha KpYTJIOM OTBEPCTUH U JIUCKE.

82. Mudpaxius OpayHrodepa Ha OJHOMN 1Ienu, A paKkInOHHAs pelIeTKa.

83. Iucnepcus u pa3peniaronias CiocoOOHOCTh ONMTUYECKUX MTPUOOPOB.

84. EcTecTBeHHBIN U MOJISPU30BaHHbIN CBET. 3aK0oH Maittoca.

85. Ionsgpuzanus npu OTpa)KEHUH U MpeIoMIIeHuU. 3aKoH bprocrepa.

86. JIBoitHoe nyuenpenomiuenue. [lonsgpusanmonsasie ycTpoiicTBa.

87. TeroBoe U3ITYYEHHE U €r0 XapaKTePUCTUKH. AOCOTIOTHO YepHoe Teso. 3akoH Kupxroda.

88. 3akons! Credana — bonpiimana u Buna.

89. ®opmyna Panest — J[xxunHca. «YnpTpaduoneToBas» KatacTpoda.

90. ®opmymna Ilnanka.

91. OnTruueckas MUPOMETPHUSL.

92. Buemnuii (oTo3¢hdHEKT U ero 3akoHbl. Y paBHEHHE DWHIITEIHA.

93. Macca u ummynbc potona. JlaBieHue cBeTa.

94. Db dext Komnrona. KopmyckynspHo — BOTHOBOM Tyaan3M.

95. Mogens atoma TomcoHna u Pesepdopna.

96. CnekTtp aToma BOJIOpOJa.

97. Teopus bopa.

98. BonmHoBsIe cBoiicTBa MuKkpodactull. @opmyna ne-bpoiins. Judpaxiius 31eKTpoHOB.

99. Ilpuniun HeonpeaeaeHHoCTeH [ elizeHOepra.

100. BonnoBas ¢yHkuus u ee cpoiictBa. YpaBHenue lpenunrepa.

101. KBanTOBBIE UnCIa. ATOM BOAOPO/Ja B KBAHTOBOW MEXAHMKE.

7.4.2. [lpakTuueckue 3aaHus Il POBEJCHUS TPOMEKYTOUYHON aTTECTAIIUU 00YJIarOIITIXCSI

1. 3aBUCHMOCTB IPOHACHHOTO TENIOM IYTH S OT BpeMmenu t naetcst ypaBHenunem S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. HalimuTe CpeIHIOI0 CKOPOCTh M CpeHEe YCKOPEHHE Tejla 3a IEPBYIO,
BTOPYIO U TPETHIO CEKYH/IbI €T0 ABUKEHUSI.

2. C Gamnu BbICOTOM h =25 M ropr30HTaIBHO OPOLICH KAMEHBb CO CKOPOCTBIO VX =15 M/c.



Kakoe Bpems t kamenb Oynet B nBuxkennn? Ha kakom paccrosiHuu | 0T ocHOBaHMs OallTHK OH yIajeT Ha
3emunto? Kakoil yroa cocTaBuT TpaeKTOpUs KaMHs C TOPU30HTOM B TOUKE €r0 MaJCHUs Ha 3eMJITI0?

3. KameHb OpoIieH TOpu30HTAIBLHO CO CKOPOCThIO VX =15 m/c. Halinute HopManbHOE U
TaHTCHIIMATHFHOE YCKOPEHUs KaMHs yepe3 Bpems t = 1 ¢ mocie Hayania ABUKCHHUS.

4. Komneco, Bpalasch paBHOYCKOPEHHO, JIOCTUIIIO yriioBok ckopocTH 20 paj/c yepe3 N=10 o0
rocJie Hayaja BpaiieHusi. Haiijure yrioBoe yCKOpeHue KoJjeca.

5. 3aBUCUMOCTbD MPOMJICHHOTO TEJIOM MYTH MO OKPYKHOCTH PauycoM =3 M 3a/1aercs
ypaBueHueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute 11t MOMeHTa BpeMenu t = 1 ¢ mociie Havana
JIBIKEHUS YCKOpeHue: 1) HopMallbHOE; 2) TAHT€HLIUATIBHOE; 3) MOJIHOE.

6. Teno CKOJB3UT MO HAKJIOHHOM TIIOCKOCTH, COCTABIISIONIEH ¢ TOPHU30HTOM yToJl 45 rpaaycos.
[poiigs myts S = 36,4 cM, Teno mpuodpeTaet ckopocTh V =2 m/c. Halinute koddumment Tpenus tena o
MJIOCKOCTb.

7. C 6amnu BeicoToit H = 20 M ropu3oHTaIbHO o ckopocThio 10 M/c OpoieH kaMeHb Maccoi
m=400 r. mpereOperasi COMPOTUBICHUEM BO3/1yXa, ONPEACTUTE Il MOMeHTa BpeMeHu t = 1 ¢ mocne Havana
JBIDKEHUS: 1) KHHETUUYECKYIO SHEPIHIO; 2) MOTEHUUATBHYIO SHEPTHUIO.

8. ITyns maccoit m = 15 r, JeTsias ropu30HTaIbHO CO CKOpocThio V =200 M/c mionaiaet B
Oa/uMCTHYECKUI MassTHUK JuTiHOM | = 1 M u maccori M = 1,5 kr u 3actpeBaetr B HeM. Onpeieute yroi
OTKJIOHEHHS MasITHHKA.

9. CrutontHO#M OTHOPOIHBIN JUCK CKATHIBACTCS 0€3 CKOJIBKEHHS C HAKIIOHHOW INTIOCKOCTH,
oOpazyromei yroi anbda ¢ ropu3oHTOM. OMpenenuTe THHEHHOE YCKOPEHHUE a J1CKa.

10. HanummTe ypaBHEHHE TapMOHUYECKOTO KOJIeOaH!Us TOUKH, €CITU ero amruuTyaa A = 15 cm,
MaKCHMaJIbHasi CKOPOCTh KoJeOmronieiicss Touku 30 Cm/c, HayanbHas ¢aza 10 rpamycos.

11. OgHopoanbIl qucK paarnycoM R =20 cm konebeTcs 0K0JI0 TOPU30HTATIBLHOM OCH,
npoxosiiiei Ha paccrostauu | = 15 cm oT nentpa aucka. Onpenenute nepuos T kojgeOaHuil qucka
OTHOCHUTEIILHO 3TOH OCH.

12. Maccy m = 5 1 a30Ta, HaXOASIIYIOCS B 3aKPBITOM cocyie o0beMoM V = 4 11 ipu TeMreparype
t1=200 C, narpesatot no temneparypsl t2 = 400 C. Haiinure naBnenus pl u p2 rasa g0 u mocjie
HarpeBaHusl.

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboTh (poeKTa) (MIPU HATUYUN)
KypcoBbie npoekTs(paboThl) yueOHBIM IIJIAHOM HE MPEIyCMOTPEHBI

7.5. MeTtonudeckue MaTepuallbl, ONPEAEIIAIOINAE IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUN, HABBIKOB U
(1K) ombITa NPOQPECCUOHANBHOM NeATETbHOCTH, XapaKTepU3yIOLe dTarbl POPMUPOBAHUS KOMIIETEHIIMH

IIpouenypa npoBeneHns MPOMEXYTOUYHOM aTTeCTAllMU M TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH
perJIaMeHTUPYEeTCsl JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM, ONPEAEIISIOIINM HOPSIOK OpraHu3aluu 1
IPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yJaromuXcs.
[Tponenypa orieHHBaHUS GOPMUPOBAHUS KOMIIETEHLIUH MPH NMPOBEJCHUN TEKYIIEr0 KOHTPOJIsI IPUBEICHA B
1. 7.3 Tumnossle KOHTPOJIBHBIE 33JaHUS UM UHBIE MaTEPHUAIIbl TEKYILIETO KOHTPOJIS IIPUBEIEHBI B IT. 7.2.
[TpomerxyTouHas arTecTalus Mo AUCLHUILIMHE TPOBOIUTCS B (hOpME 3aueTa U HK3aMeHa.

7.6. Kputepuu onieHuBanus chOpMHUPOBAHHOCTH KOMIIETSHIIUN MTPH MTPOBEICHUH MPOMEKYTOUHON
aTTecTaluu

YDOBEHL OCBOEHMS 1 OLICHKA

Kprepun OueHka OueHka
«HEYJIOBJICTBOPUTEIb | «yAOBIETBOPUTENBH | OLIEHKa «XOpOIIO» O1eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHOY «3a4TEHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHNMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSITHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUJILHO BBITIOTHUII
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aJlaHUH. BBITIOJTHEHU S He momyckaet ommbok
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH MIpY BBITOJIHEHUH | JlomycKaeT omumoKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit Cp€aHce apI/Id)MeTI/ILICCKOC OT BBICTABJICHHBIX OIICHOK I1O OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOIII0»/«3a4TEHO» BBICTABJISACTCS, €CIU Cpe/iHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or11eHKa «HEYIO0BICTBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CIIU CpeJiHee apu(dMeTHIeCKOoe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

MOJTYJISI
( )
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3aHMSI, U3/IaTEIbCTBO, TO/I U3/IaHUs yUeOHOH 1
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHoBHAas INTEPATYPA

1 Cagennes U. B., Kypc o6mieii ¢pusuku. B 3 1. Tom 1. Mexanuka. https://e.lanbook.com
MonekynsipHas ¢pusnka, Cankr-IlerepOypr: Jlanb, 2022 /book/221120
CagenbeB U. B., Kypc dusuku. B 3 tomax. Tom 3. KBantoBas ontuka. )

https://e.lanbook.com

2 | Aromuas pusuka. Pusuka TBepaoro tena. Gusnka aTOMHOTO sijipa u

) /book/302249
aneMeHTapHbIX yacTuil, CankT-Ilerepoypr: Jlanp, 2023

3 Kum /1. Y., Maxpo U. I'., Jlesut /. U., ®usuka. Mexanuka. Kypc nexuuii ¢ https://e.lanbook.com
npumepamu pemenus 3anad, Cankr-IlerepOypr: Jlans, 2022 /book/223532
Npanos A. E., IBanoB C. A., Mexanuka. MoekyispHas pu3nKa u

4 150
tepmoanHamuka, M.: Kaopyc, 2012
Kuwm JI. Y., Konosanos H. I1., JIesut JI. 1., Konosanos II. H., ®u3uka. )

. https://e.lanbook.com

5 |DnekrpuuectBo u MarHeTH3M. Kypc nekuuii ¢ mpuMepamu pelieHus 3auad,

) /book/226466
Cankr-IlerepOypr: Jlans, 2022
JonojHuTeIbHAS JUTEPATYpa
Cxnsposa E. A., Cemkuna JI. 1., Ky3ueuos C. I/I.,. Kypc JIEKLAH 110 ¢busuke. https://www.iprbooks
1 |Monekymspras ¢usuka. Tepmogunamuka, Tomck: ToMckuit
. hop.ru/83966.html
MOJUTEXHUYECKUN yHUBEepcUuTeT, 2017

9 Tpynos I'. M., O6mas ¢usuka. JJ0omoJHUTEIbHBIC MATCPUAITBI IS https://e.lanbook.com
camocTosTesbHOM pabotsl, Cankr-IletepOypr: Jlans, 2022 /book/205994
lNonmoBun FO. M., JIsmenko FO. I1., Xomogunuu B. H., [Tlonmukapmios B. M.,

3 O6mas ¢usmka. MosekyispHas (HU3MKa U TSPMOJIUHAMKMKA. ATOMHas, http://www.iprbooksh
KBaHTOBasI U siepHast pusuka. dusuka TBEpHOro Tena, Tam6oB: TamOoBCKHiA op.ru/63881.html
rocyiapcTBeHHbIN TexHndeckuii ynusepcurer, 9bC ACB, 2013
Hy6posckuii B. T'., Xapnamos I'. B., Mexanuka, TepMoiMHAMUKA U

4 | MoOneKynspHas ¢u3nka: COOpHUK 3a7a4 U IPUMEPHI UX PEIICHUS, https://www.iprbooks
Hosocubupck: HoBocuOupckmii rocy1apCTBEHHBINH TEXHUICCKUI hop.ru/91733.html
yHHUBEpcUuTeT, 2015
Crapony6mnesa I'. 1., Xamenko A. A., Kypc nekuuii no ¢pusuke. Mexanuka,

g |MOJeKynspHas ¢bu3nKa, TEPMOJUHAMUKA. DJIEKTPUICCTBO U MATHETU3M, https://www.iprbooks
CraBpomno:ib: CTaBpoIOJILCKUI rOCyIapCTBEHHBIN arpapHblil YHUBEPCHUTET, hop.ru/76115.html
2017

5 Kanamnuukos H. I1., MypaseB-Cmupros C. C., O6mmas ¢pusuka. COOpHHK https://e.lanbook.com

3aJlaHuM ¥ PYKOBOJICTBO K pernieHuto 3a1a4, Cankr-Ilerep6ypr: Jlans, 2020

/book/130574

OObyuaromuecs u3 yncia nHBaIUI0B U nul ¢ OB3 oOecnieunBaroTCs MeYyaTHBIMU U (UITH)
DIIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAaHHUEHUSM UX
3/10pOBBA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTEepHET», HeOOXOIUMBIX IS
OCBOEHUS AUCIUIUIMHBI (MOIYJIS)

HaunmenoBanue pecypca cetu «MHTEpHET»

DneKTpOHHBIN agpec pecypca

BupryansHble SKCIEPUMEHTBI

hi/playlists?

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

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

Bes dusnka

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




8.3. IlepeueHb cOBpeMEHHBIX MPOPECCUOHATBHBIX 0a3 NaHHBIX U HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue

DJIEKTPOHHBIN aJpec pecypca

O6pazoBarenbHbie nHTEpHET-pecypchl CITOIACY

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

bubnmnoreka mo EcrectBeHHbIM HaykaMm Poccuiickoit Akagemun HayK

(PAH)

Www.ras.ru

Enunbliif 571eKTpOHHBINA pecypc yueOHO-METOIMYECKON JTUTEPATYPHI

CIIorACY

www.spbgasu.ru

Poccwuiickast rocyapcTBeHHast OMOIMOTEeKa

www.rsl.ru

®denepalbHBII 00pa3oBaTenbHBIN OopTal "EquHoe 0KHO JocTymma K

00pa3oBaresibHbIM pecypcam”

http://window.edu.ru

Hayunast snexkrponnas 6uoimoreka eLIBRARY.RU

Hayunas snextponHas
oubmmoreka ELIBRARY.RU

DJIEKTPOHHO-O0MOIMOoTeUHas cucteMa n3narenbersa "'IPRsmart"

http://www.iprbookshop.ru/

DIIEKTPOHHO-O0MOIMoTeUHas cucrema usnarenbcersa "FOPAUT"

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

DIIEKTPOHHO-OMOJIMOTEUHAs cucTeMa u3narenbersa "Jlans"

https://e.lanbook.com/

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbis64r_p
lus/

Cucrema aucranimonnoro ooydenus CII6GIACY Moodle

https://moodle.spbgasu.ru/

HHTepHET-TpeHAKEPHI B chepe 00pa3oBaHus

http://www.i-exam. ru

8.4. [lepeuenr MHGOPMAITMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMBIX IPU OCYILIECTBICHUH 00pa30BaTEIbHOTO
mpolecca 1o AUCUUIUINHE, BKIII0Yas IepeyeHb JTUIEH3MOHHOTO U CBOOOIHO pacpoOCTPaHIEMOT0

MporpaMmMHOI0 obecrieueHus

HanmenoBanue

Crnioco6 pacrpocTpaHeHHUS
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacmnpocTpaHsIeMoe)

LibreOffice

CB00OOTHO pacIpoCTpaHIeMOe

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
CaeneHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEIICHHI ISl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHUI U
MOMEILEHUH JIs1 CAMOCTOSITENIbHOM paOboThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
cpelcTBaMu OOyueHus

40. YueOHble ayTUTOPUU 17151 IPOBEACHMUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayIuTOpHS JJIs TPOBEACHUS 3aHATHHA
JIEKITMOHHOTO THITa, KOMIIEKT MYJIbTUMEIUHHOTO
obopynoBaHus (MMEPCOHAIBHBIA KOMITBIOTED,
MYJIbTUMEIUNHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JTIOCKA, DKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkroueHne kK komnbrorepHoit cetn CITOI'ACY,
BbIXOJ] B VIHTEpHET

40. YaeOHbIe ayTUTOPUU TSI IPOBEACHHUS
MPAKTUYECKUX 3aHSATUH, TPYIIIOBBIX U
WHAWBUIYAIbHBIX KOHCYIBTAIIUHN, TEKYIIETO
KOHTPOJISI U TIPOMEXKYTOUHOM aTTecTaruu

KomMmIuiekt MynbTUMeTuiHOT0 000py10BaHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEIUITHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), T0CKA, KOMIUIEKT
yaeOHOM Mebenn, TOIKIIOYEHHE K KOMITbIOTEPHOM
cetu CII6BI'ACY, Beixon B MHTEpHET

40. YaeOHbIe ayTUTOPUU TSl IPOBEACHHUS
n1abopaTopHBIX paboT

naboparopus 0011l 1 CTPOUTETHHON (HUBUKH
2-s KpacHoapwmeiickas yi. 1.4

Ayn. 313

I'eneparop curnano 11'- Mrix; [ToBepxHOCTh
cTeKIokepamuyieckas ¢ mogorpesom u STARFOOD
TC-2




40. JTabopaTopusi IKCIIEPUMEHTATHHON (DU3UKU U
XUMHHU

Va. Eroposa 1.5/8

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

Becor maboparopasie 1100. Becwt mabopaTopHbie
BJITD3-2200 I'. pH-merp CHECKER (c moBepkoii),
CH, HANNA-98103. pH-meTp- mumuuBosibT™MeT p pH
-150MU. AxBaguctumisat op AJlDa-4-. Acriuparop
AM-5M. Becet GR-120. Becki taboparopusie BJITO-
2200.

Becwr nabopaTopusie BJITD-150. MonomeTp-
m3mepurens "Craryc-2". Kongykromerp ECTestr Low
TMbLIEBJIAr03amiy MEeHHbINA

KapMaHHbIN 0e3 nmoBepku. [leus mydensras 3nCHOJI-
3/11, xamepa u3 kepamuku. [Ipeodp. PH- merpuu. 1ad.
"Craryc".

Cuetunk asponoHoB CAIIOUP-3K. CymmibHbIi
mkadg NOL 24/200. YcraHoBKa TUTpOBaJIbHAS
1200*643*1830.

[lIxad BBITSHKHOM C MOJBOAOM BOJIbI. MarHuTHas
Menranka [19-0319. Marautnas memanka [13-6100.

MarnautHas memainka [196110 ¢ mogorpesom
1.75.45.0020

40. YueOHbIe ayTUTOPUU TSI IPOBEACHHUS
MPAKTUYECKUX 3aHATUH, TaO0PaTOPHBIX
paboT,rpyINMOBBIX U UHIUBUIYATHHBIX
KOHCYJIBTALINH, TEKYILETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTalun

Meb6ens: Ctounbl (apThl), T0CKa MeNoBasi, T0CKa
MapkepHas, ctoi nadopatopusiii JIO-J100, cron
naboparopubiit Manelil JIO-OO, mkad BHITSHKHOIM C
MOABOJIOM BOJbI,

O6opynoBaHue: MPOEKTOP, IKPaH, BECHl TEXHUYECKHE,
YCTaHOBKA TUTPOBAJIbHAS, CEKYHAOMED,
nabopatopHblit peoctat, KoHaykTomerp Waterproof
ECScan Low, Becel ananutndeckue GR-120,
MarHMTHbBIE MEIIAJIKH, Bechl JlabopaTopHsie: BJITD
2200, BJIT-1100, BJITD-150, neuys mydenpHas 3 1
CHOJI-3/11, cymmnsnsrii mkap NOL 24/200, pH-
MeTp-MusuinBoibT™METp pH-150MU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKHI
mmeputenb «Craryc-2», C4éTYNK a3pOMHOB
«Candup»

Xumunyeckas nocyna (mpoOUpKH, TATUBbI, CTAKAHBI,
KOJIObI, OIOPETKH, MUIETKH, IITATUBBI 1JI51 IPOOUPOK),
XUMUYECKUE PEAKTUBBI.

YueOHO-HarsITHBIE TTOCOOUS U TIJIAKATHI:
[leproanueckas cuctemMa XUMUYECKUX JIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIE
BaKHEHIINX cojiel U ruipokcu1oB, CTeneHb
JIMCCOLMAMU KUCIIOT ,IIEeNI0Ye U COJEd B BOIAHBIX
pactBopax, [IpousBenenre pacTBOpUMOCTH
HEKOTOPBIX HEKOTOPBIX BemecTs npu 180 C,
KoncTaHTE HECTOMKOCTH KOMIIIEKCHBIX MOHOB, CxeMa
BOJIOPOJTHOTO 3JIEKTpoAa, Pa HanpsyKeHUsT METauIoB.
Hopwmanbhbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIMAIbl, XMMHUYECKHE CBOMCTBA METAJIJIOB,
3amuTa MeTaia oT Koppo3uu(mpoTekropHas), Cxema
KOHTaKTHOM Koppo3uu MeTaiioB, Cxema
KOPPO3WOHHOI'O pa3pylIeHUs Kele3a




[Tomernenue a1 caMOCTOSTENHHON pabOTHI
(untanbHBIN 3271 OMOMMOTEKH, aya. 217): TIK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cuctemusiid 010K,

40. [TomereHus Jy1s1 CAMOCTOSATEILHON PaOOTHI MOHUTOD, KJIaBHATypa, MBIIIb) C MOJKIIOYCHHEM K
cetu «HTepHeT» u o0ecrieueHneM JA0CTyma B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jis naBamuoB u smi ¢ OB3 obecriednBaroTCs CICHATLHBIC YCIOBHS TSl TIOTyYSHUS
00pa30oBaHMs B COOTBETCTBHH C TPEOOBAHHMSIMI HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB.
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