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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
LenssMu OCBOCHUS AUCIUIUINHBI SBISIFOTCS: 03HAKOMIJICHHE CTYJIEHTOB C COBPEMEHHOM (PU3NYECKOI
KapTUHOW MUpa, POPMHUPOBAHHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UUECKOro MBIIUICHUS, 00ydeHUE TPAMOTHOMY MPUMEHEHUIO TOJI0KEHUH (yHIaMEHTaIbHON (PU3UKHU K
HAYYHOMY aHAJHM3y CUTYAIHi{, C KOTOPBIMHU CIIEUAIUCTY MPHUAETCS CTAIKHBATHCS MPU CO31aHUH HOBBIX

TEXHOJIOTUH.

B PE3YyIbTaTC OCBOCHUA AUCHHUIIIMHBL «Dusnka» CTYACHT JOJIKCH U3YYHUTH (1)I/I3I/I‘ICCKI/I€ SIBJICHUSA U
3aKOHBI IPpUPOALI, 'PAaHUIBI UX MIPUMCHHUMOCTHU, IPUMCHCHUC 3aKOHOB B BaKHEHIITNX MPAKTUYCCKUX
MMPUITOKCHUAX ; TIO3HAKOMUTLCA C OCHOBHBIMHA (1)I/I3I/I‘-IGCKI/IMI/I BCJIMYMHAMHU, 3HATh UX OMMPCACIICHUC, CMBICII,
CIIOCOOBI B CAWHUIBI USMECPCHM; 3HATb HASHAUYCHUC U IPHUHIHUIIbLI I[CI\/JICTBI/ISI BaKHEHIITHUX (1)I/I3I/I‘I€CKI/IX

npuOOpOB.

3aﬂa‘{aMI/I OCBOCHUA AUCHUIIIMHBI ABJIAIOTCS:
® U3YUYCHUC OCHOBHBIX (bHBH‘leCKI/IX HBHGHHﬁ, OBJIAJACHUC (bYHI[aMeHTaJ'IBHBIMI/I INOHATUAMU,
3aKOHaMH1 U TCOpUAMU KJIaCCHYECKOH U COBpeMeHHOﬁ (1)I/ISI/IKI/I, a TaKoKC MCTOAaMH (1)I/I3I/I‘IGCKOI"O

HCCIICa0BaHUA,

® OBJIAICHUC ITpUEMaMHU U METOJaMH1 PEIICHUS KOHKPETHBIX 3aJa4 U3 pa3JIndHbIX obOnacreit

(107370478

* 03HaKOMJICHHE C COBPEMEHHOU N3MEPUTENIBHON anmnapaTypoi, GopMHUpPOBaHUE HABBIKOB
POBEICHUS (PU3MUECKOTO HIKCIIEPUMEHTA, YMEHHE BBIJEIATh KOHKPETHOE (PH3HMUECKOE COJepKAHNE B
INPUKIAIHBIX 3a7a4ax Oyayliel cuerualbHOCTH;

* U3y4YEHHE UCTOPUHU PA3BUTHUS PUKKHU.

2. [lepeveHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUSs M0 TUCHUILINHE (MOIYJII0), COOTHECEHHBIX C
HHIUKATOPAMHM JOCTUKEHUSI KOMIeTeHIH i

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JHCLUILINHE, 00eCTIeYNBalOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-1 CnocobeH periath
3aa4u NpoQeccuoHaIbHON
NesITeIbHOCTH HAa OCHOBE
UCIIOJIb30BaHUS
TEOPETUYECKUX U
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKXe MaTeMaTH4eCKOTro
ammaparta

OIIK-1.1 BeisBnsier u
KJIaccupuuupyer puzndeckue
U XUMHUYECKHUE MPOLIECCHI,
IpOTEKaroIue Ha 00bEKTe
npodeccuoHaNbHOM
JeSITebHOCTH

3HaeT
OCHOBHBIE  3aKOHBI (U3UKM U  METOMIBI
(bu3MUECKUX UCCIECTOBAHHIA

ymeet

UCIIOJIb30BATh (dHU3HKO-MaTeMaTHYECKUI
anmapar TSt penIeHus npo0iem,

BO3HHKAKOIIKUX B XOI€ HpO(i)CCCHOH&JIBHOfI
JACTAaJIbHOCTH

BJIaJ€ceT
METOdaMH MaTEMAaTHYCCKOIO aHaJn3a u
MOZACIINPOBAHUA, TCOPECTUUCCKOT' O 151

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA

OIIK-1 Cnocoben pemiath
3a1auu mpodeccuoHaTbHON
NeSITeTTIHbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TCOPCTUUCCKHX U
IMPAKTUYCCKUX OCHOB
€CTECCTBCHHbBIX U
TEXHUYCCKHX HAYK, a
TAaKXXE€ MAaTECMATHUYCCKOT' O
amrmapara

OIIK-1.11 Onpenensier
XapaKTepUCTUKHU MPOIIECCOB
pacnpeneneHus,
npeoOpa3oBaHMs U
WCITOJI30BaHUS dJIEKTPUIECKOM
SHEPTUU B DJIEKTPUUECKUX
Hensx

3HaeT
3aKOHBI (DM3MKH TPOIECCOB pacIpeesieHus,
npeoOpa3oBaHUs u HCITOJTH30BaHUS

ANEKTPUYECKON DJHEPTUU B  DIIEKTPUUECKHUX
eTISIX

yMmeeT
NPUMEHITh B  TPOIECCHl  PacIpeieICHHS,
npeoOpa3oBaHUs u HCITOJTH30BaHUS

ANEKTPUYECKON JHEPTUU B  DIIEKTPUUECKHUX
eTISIX

BJajJeeT

HaBBIKAMHU oTpeIeICHUS bu3HIecKux
XapaKTePUCTHK B JIEKTPHUUECKUX LIETIAX




OIIK-1 Cnocob6en pemiath
3aauu mpodeccuoHaTbHON
NeSITeTIbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TEOPETUYCCKHUX H
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKKe MaTeMaTHYECKOTO
amrmapara

OIIK-1.2 Onpenensier
XapaKTepUCTUKU (PU3UUECKOTO
nporiecca (sSIBJICHHUS ),
XapaKkTEepHOTO /I 00ObEKTOB
npodeccuoHanbHOM
NEeSITeIbHOCTH, Ha OCHOBE
TEOPETUYECKOTO
(3KCTIEpUMEHTATIBLHOTO)
UCCJIEIOBAHUS

3HaeT
KOJINYECTBEHHBIE u Ka4eCTBECHHbBIE
XapaKTEPUCTHKH  (U3NYECKUX  SIBJICHUH,
MIPOIIECCOB U OOHEKTOB
ymeeT

UCTIOJIb30BaTh
KOJINYECTBEHHBIE
XapaKTePUCTHKH 00bEKTa

BJajieeT

METOJaMHU OTPEICICHUS KOJIHMYECTBCHHBIX |
Ka4eCTBEHHBIX XapPaKTEPUCTUK (PUIUIECKOTO
nporiecca

Ka4eCTBECHHbBIC "
buzndeckue

OIIK-1 CnocobeH pemiath
3a1a4u MpodeccuoOHATBHON
JIeATEIbHOCTH Ha OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
IMPAKTUYCCKUX OCHOB
€CTCCTBCHHbBIX U
TCXHUYCCKHX HAYK, a
TaKXX€ MAaTECMAaTHUYCCKOT'O
armnapara

OIIK-1.4 Ilpencrasnser
0a3oBbIe I
npodeccuoHaIbHOM cheps
¢du3nveckre 1 XUMHYECKHE
NPOIIECCHI U SIBJICHUS B BUJIE
MaTeMaTH4eCcKOoro(ux)
ypaBHEHUsA(1)

3HaeT
0a3oBbIe TUIst npodeccuoHaTbHON
ACATCIIbHOCTHU (1)I/ISI/II-ICCKI/I€ IMPOLCCChI u
SIBJICHUA

ymeeT

000CHOBBIBATh rpanviibl HOPUMCHHMOCTU U
Ha4daJIbHBIC yCi0BuUAa JIIs PAa3IIMYHBIX
(u3UYECKUX MTPOLIECCOB

BJIajleeT

CIOCOOHOCTBIO ~ ONMHCHIBATH  (DPU3HUYECKHE

SABJICHUSI MAaTCMAaTUYCCKUMU YPABHCHUSMMU.

OIIK-1 CnocobeHn pemiath
3a1a49u MpoQecCHOHATBHON
JIeATEIIbHOCTH HA OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
IMPAKTUYCCKUX OCHOB
€CTECTBCHHbLIX U
TCXHUYCCKHX HAYK, a
TaKX€ MaTECMAaTHUYCCKOT'O
armapara

OIIK-1.5 BeiOupaet 6a3oBbie
(1)I/I3I/I‘I€CKI/IC U XUMHNYCCKHUEC
3aKOHBI IJId pCUICHUA 3aaa4
npodeCcCHOHAILHON
JeSITeTbHOCTH

3HaeT
dbyHIaMEHTAIbHBIE ~ (U3WYECKUE  3aKOHBI,
OTIHCHIBAIOIIE TIPOIIECCHI U SIBICHUS

ymeeT

BbIOpaTh JUTSL peueHus 3a1a4
po¢eCCHOHAIBHON e TETbHOCTH
COOTBETCTBYIOIIME (DYyHIaMEHTAIbHBIE 3aKOHBI
buzuKH

BJajJeeT

CIIOCOOHOCTBIO ONPENENUTh CTENEeHb CBOEH
00pa30BaHHOCTH B JAHHOM BOIPOCE

VYK-1 Cnocoben
OCYILECTBIISATh MOUCK,
KPUTUYECKHI aHAIIU3 U
CUHTE3 uHpOopMaIuy,
NPUMEHSTh CUCTEMHBIN
MIOJIXO/T JUISL PELICHUS
MIOCTaBIICHHBIX 33124

VYK-1.1 OcymectBisier
CHUCTEMHO-CTPYKTYPHBIH BbIOOp
UH(POPMALIMOHHBIX PECypCOB (B
TOM 4ucIe B Lu(poBOH cpefe)
JUIsI TOMCKa UHPOpMaUu B
COOTBETCTBHUU C MIOCTABJIICHHON
3a1auen

3HaeT
MCTOYHUKH MOUCKa MHPOPMAIHH

yMeer

HaXOIUThb I/IH(l)OpMaIII/IIO B HCTOYHHUKAX B
COOTBETCTBHH C ITOCTAaBIICHHOM 3a/1aUei
BJIAJIEeT

HaBbIKAMH IIOUCKa I/IH(I)OpMaHI/IOHHI)IX
pecypcoB s moucka uHpopmanmuu

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKType 00pa3oBaTe/IbHOM POrpaMMBbl
JHannast tuciumuiviHa (MoAysb) BkiItodeHa B biok «lucuumnunel, Monynn» b1.0.13 ocHoBHOIM
npodeccuonanbHON 06pazoBarenbHOl Tporpammsel 08.03.01 CTpouTeNnbCTBO U OTHOCHUTCS K 00S3aTEIHHOM

YyacTH y4eOHOTro IJIaHa.




JlMcIMIUIMHA OTHOCUTCS K 0a30BOM YaCTH MaTEeMaTHYECKOTO U €CTECTBEHHO-HAydHOTo IuKia. OHa
OCHOBBIBACTCS HAa 3HAHUAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTATE OCBOCHUS (PH3UKU
«0a30BBI YPOBEHBY:

Mexanuka

1. Kunemaruka: MEXaHHUYECKOE JIBUJKEHUE, ITYTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHHUE.
PaBHOMEpHOE M paBHOIIEPEMEHHOE JBUKEHHUE.

2. unamuka: Ilepsblit 3akoH HetoToHa. MHEpLnanbHble CUCTEMBI OTcUeTa. BTOpoil 3aKkoH
Herotona, macca, cuna. Tpetuii 3akon HproToHa. 3akoH BceMupHOTo TAroteHus. 3akoH ['yka. Mmyinbce.
3aKoH coxpaHeHMs uMIysbca. KnneTnueckast U OTEHLIMAIbHAsS SHEPTUs. 3aKOH COXPaHEHUsI SHEPTUU B
Mexanuke. PaboTa, MOIIHOCTE.

MonexymsipHas ¢pusuka. TernnoBbie SBICHHS.

1. OcHOBBI MOJIEKYISIpHO-KUHETHUECKOM Teopun. OcHoBHOE ypaBHeHUE MKT.

2. YpaBHEHHE COCTOSTHUSA UI€ATBHOTO T'a3a. ['a30Bble 3aKOHBI.

3. IlepBsIii 3ak0H TepMoaAnHAMUKHU. PaboTa npu n3mMenennn o0bema ra3a. BHyTpeHHss sHeprus
ujeanpHoro rasa. IlpuMeHenne nepBoro 3akoHa TEPMOIMHAMUKH JIsI U30IIPOLIECCOB -
Anmnabaruyeckuii mporecc. CUIIOBbIE MAITMHBI, K.I1.7]. TETUIOBON MAIlHBI.

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

DneKTpocTaTuKa

1. Dnextpuueckue 3apsapl. 3aKOH UX coxpaHeHus. 3akoH Kynona. HanpsbkeHHOCTD
ayieKTpocTarnyeckoro nosis. Cunossie TMHUK NoJs. [IpuHIMn cyneprno3unuuu nosuei.

2. PaboTa 1o nepeMerieHuIo 3JIeKTPUYECKOro 3aps/a B aneKkTpuyeckoMm nosne. [Torennnan.
PasnocTh noreHnmanos.

3. DnexrpoeMKocTh. KoHIeHCATOPBI. DIEKTPOEMKOCTh INIOCKOT0 KOHJEHCATOPa. DHEPIHUs
INEKTPUYECKOTO MOJIsI KOHJEHCATOPa.

3aKOHBI IOCTOSIHHOT'O TOKA.

1. Cuna toka. Conporusienue. 3akoH OMa Juisl y4acTKa LIETIH.

2. DnexkTpoaBmKyIias cuia. 3akoH OMa Juisi 3aMKHYTOH LENu.

3. Pabora u mourHocTh TOKa. 3akoH [xoynsa-Jlenma.

MaruuTtHoe nose. DIeKTPOMarouTHas HHIAYKIIHS.

1. MarautHoe none. Muaykuns MarautHoro nosst. Cuna AMmepa.

2. JIBuKeHue 3apsKeHHbBIX YacTHUIl B MarHuTHOM none. Cuina JlopeHna.

3. MarHuTHBIN NOTOK. 3aKOH 3JIEKTPOMarHuTHOM HHAYKIMU. CaMOMHIYKIHSI. DHEPIHUsl MarHUTHOTO
OIS

MexaHnuecKue 1 IeKTpOMarHuTHbIE KoJdeOaHMsl.

1. l'apmonmnueckoe kosnebanue. Matemarnueckuil MasTHUK. [Ipy>KUHHBIN MasgTHUK.

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

3. KonebarenbHblil KOHTYp. DJIeKTpOMarHuTHbIE KoJeOaH s, UX NepUuoJl. DIEKTPOMAarHUTHbIE
BOJIHBI.

Ontuka.

1. 3axoHBI OTpa)keHUs U NperaoMieHHs cBeTa. [lolHOe BHYTpEHHEEe — OTpaKEHHUE CBETA.

2. JIunzsl. [Toctpoenue nzodpakeHus B auH3ax. Gopmyrna JUH3bI.

3. ducnepcus cera. UnTepdepeHus u qudpakiius CBETOBBIX BOJIH.

KBantoBast  Qusuka.

1. ®otorddext. YpaBaenue DitHmrerna 11 Gotorddexta. @OTOHBI. DHEPTHsl, Macca, UMITYJIbC
¢oroHa.

2. CtpoeHue aroma

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromuye TUCHUIITMHBI
n/m JIOCTHIKEHHUS KOMITETCHIINHA

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK

1 |Mexauuka »XKHUIKOCTH U ra3a -1.5, OITK-1.7, OTIK-3.2

2 | DneKkTpoTexXHHUKa U dJIEKTPOCHAOKEHHE OIIK-1.11, OIIK-4.2, OIIK-6.13




[ToxroToBka K mporeaype 3aiuThl ¥ 3aIUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, VK-1.2, YK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, YK-3.1, VK-3.2,
VK-3.3, VK-3.4, YK-3.5, VK-3.6,
VK-4.1, VK-4.2, YK-4.3, VK-4.4,
VK-5.1, VK-5.2, YK-5.3, VK-5.4,
VK-5.5, VK-5.6, YK-6.1, YK-6.2,
VK-6.3, VK-6.4, YK-6.5, YK-7.1,
VK-7.2, VK-7.3, YK-7.4, VK-8.1,
VK-8.2, VK-8.3, YK-8.4, VK-9.1,
VK-9.2, VK-9.3, YK-9.4, YK-9.5,
VK-10.1, YK-10.2, YK-10.3, OIIK-
1.1, OIIK-1.2, OIK-1.3, OIK-1.4,
OIIK-1.5, OITK-1.6, OITK-1.7, OITK-
1.8, OIIK-1.9, OIIK-1.10, OITK-1.11,
OIIK-2.1, OITK-2.2, OITK-2.3, OIIK-
3.1, OIIK-3.2, OITK-3.3, OIIK-3.4,
OIIK-3.5, OITK-3.6, OITK-3.7, OITK-
3.8, OIIK-3.9, OITK-4.1, OITK-4.2,
OIIK-4.3, OTTK-4.4, OTIK-5.1, OITK-
5.2, OIIK-5.3, OITK-5.4, OITK-5.5,
OIIK-5.6, OITK-5.7, OITK-5.8, OITK-
5.9, OIIK-5.10, OIIK-6.1, OIIK-6.2,
OIIK-6.3, OITK-6.4, OITK-6.5, OITK-
6.6, OTIK-6.7, OITK-6.8, OITK-6.9,
OIK-6.10, OIIK-6.11, OTIK-6.12,
OIK-6.13, OIIK-6.14, OTIK-6.15,
OIIK-6.16, OIIK-7.1, OTIK-7.2,
OIIK-7.3, OIIK-7.4, OITK-7.5, OITK-
7.6, OTIK-7.7, OIIK-8.1, OITK-8.2,
OIIK-8.3, OTTK-8.4, OITK-9.1, OITK-
9.2, OTIK-9.3, OITK-9.4, OITK-9.5,
OIIK-9.6, OTTK-10.1, OTIK-10.2,
OIIK-10.3, OIK-10.4, OTIK-10.5,
TK-1.1, TIK-1.2, IK-1.3, TIK-2.1,
TK-2.2, TIK-3.1, TIK-3.2, TIK-4.1,
TK-4.2, TIK-4.3, TIK-4.4, TIK-5.1,
TK-5.2, TIK-5.3, TIK-5.4, TIK(LT)-1.1,
TIK(11)-1.2, TIK(1T)-1.3, TIK(1T)-1.4,
TK(1)-1.5, IIK(1)-1.6

TexHnueckass MEXaHUKA

OIIK-1.4, OIIK-1.5

OcHOBEI BO,Z[OCHa6)KCHI/IH 1 BOJOOTBCIACHUA

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK
-6.9, OIIK-6.13, OI1K-4.2

MexaHuKa rpyHTOB

OIIK-3.1, OIIK-3.2, OIIK-6.8, OIIK
-6.10, OI1K-6.12




4. O0beM TUCHUIIMHBI (MOYJIs1) B 3aUeTHBIX eIMHUIIAX ¢ YKA3aHHMEM KOJIHYeCTBAa aKaJeMHYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux 4acel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
Hacos IIOATOTOBK 1 2
y

KonTakTHas pa6ora 112 48 64
Jleximonnsie 3ansarus (JIek) 48 0 16 32
Jlaboparopusie 3austus (JIad) 32 0 16 16
[paktuueckue 3ansarus (I1p) 32 0 16 16
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe: 0,25 0,25
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3adeTa ¢ OICHKOM; 3alIiTa KypCOBOU pabOTHI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTeCTalMIO B CECCUIO 0.95 0.95
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya ' '
Yachl HA KOHTPOJIb 30,75 4 26,75
CamocrositebHast padora (CP) 109 56 53
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJIA)

qacel: | 252 108 144

3aYeTHbhIC eNHULBI: 7 3 4




5. Coaep:kanue TUCHUNIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 0 pa3jesaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

Pasgensl IUCHUIUINHEI

Cemectp

KonTtakTHast pabota (110 yueOHBIM

3aHATHUAM), Hac.

JICKIINU

113

JIP

U3 HUX
Ha
HPaKTH-
YECKYIO
HOJro-
TOBKY

BCEro

BCEro

U3 HUX
Ha
HIPaKTH-
YECKYIO
HOJro-
TOBKY

BCEro

13 HUX
Ha

YECKYIO
HOJro-
TOBKY

HIPaKTH-

CP

Bcero,
qac.

Kon
HHIAKATOpa
JOCTHIKEHHS

KOMIIETEHI]
347}

1 paznen. duznyeckre OCHOBBI
MEXAHUKHU

1.1.

Kunemaruka NMOCTYIATCIbHOI'O
H BpaliaTCJIbHOIO ABMKCHU S

12

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
YK-1.1

1.2.

I[I/IHaMI/IKa MOCTYIATCIIbHOTO U
BpamaTCJIbHOI0 ABUKCHUS

12

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIIK-1.2

1.3.

Pa60Ta, MOIIHOCTDb U SHEPIUs.

12

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIIK-1.2

1.4.

MexaHunKa BpamareabHOro
JABVIKCHUS TBEPAOTO TCIA.

13

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIIK-1.2

1.5.

dusnka KojieOaHuil ¥ BOJIH.

11

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIIK-1.2

2 paznen. MonekynspHas
¢du3uKa 1 TepMOIMHAMHKA

2.1.

OCHOBBI MOJIEKYJISIPHO-
KMHETHYECKOU TEOPUH

13

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIIK-1.2

2.2.

OCHOBEHI TCPMOAUHAMHUKN

12

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIIK-1.2




OIIK-1.1,

Cratuctudeckas pusmka. OINK-1.4,
2.3. 14 19 OIIK-1.5,
SIBrieHus nepeHoca. VK-1.1,
OIIK-1.2
3. |3 pa3aen. Kontpoins
OIIK-1.1,
OIIK-1.2,
dusnyeckre OCHOBBI OIIK-1.4,
3.1. | mexanuku. MosekysipHas 4 OIIK-1.5,
(hu3MKa U TEPMOIMHAMHKA OIIK-
1.11, VK-
1.1
4. |4 pazaen. DnekTpuyecTBo U
MarHeTUu3M
OIIK-1.1,
DNeKTpoCcTaTHKA. OIIK-1.4,
4.1. | DnexTpudeckoe noje B 2 7 OIIK-1.5,
BaKyyMe. YK-1.1,
OIIK-1.2
OIIK-1.1,
OIIK-1.2,
DnekTpocTtaTuka. [IpoBogHUKM OI1K-1.4,
4.2. | ¥ TUPIICKTPUKHU B 2 OIIK-1.5,
3JIEKTPUYECKOM I10JIE. OIIK-
1.11, YK-
1.1
OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
4.3. | ITocTOSAHHEBIN TOK 5 11 OIIK-
1.11, YK-
1.1, OIIK-
1.2
OIIK-1.1,
OIIK-1.4,
4.4. [MarauTtHOe 1oJie B BaKyyMe. 2 8 OIIK-1.5,
VK-1.1,
OIIK-1.2
OIIK-1.1,
N OIIK-1.4,
45, JleficTBe MArHUTHOT'O TTOJIS Ha 9 7 OTK-15
JBUOKYIIHECS 3aps/Ibl U TOKH. VK-11,
OIIK-1.2
OIIK-1.1,
MarauTHBIE CBOIICTBA OINK-1.2,
4.6. BelIeCTEa 4 6 OIIK-1.4,
’ VK-1.1,

OIIK-1.5




4.7.

DneKTpoMarHuTHast MHAYKIIHS

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-
1.11, VK-
1.1, OIIK-
1.5

4.8.

OcHoBbl TEOpHM MakcBesia
U1 AIIEKTPOMArHUTHOTO T10JISI

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIIK-1.2

5 paznen. BonHoBas onTuka

5.1.

WnTepdepennus creta

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
VYK-1.1,
OIIK-1.2

5.2.

Judpakuus cBeTa

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
VYK-1.1,
OIIK-1.2

5.3.

Honﬂpmaum{ CB€Ta

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
VYK-1.1,
OIIK-1.2

6 paznen. D1eMEeHThI
KBaHTOBOHN (PM3MKH aTOMOB U
MOJIEKYJT

6.1.

TennoBoe H3JIYUYCHUC U CT'0
3aKOHBI

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIIK-1.2

6.2.

KBanToBas nmpupoja
U3ITy4EHUS.

OIIK-1.1,
OIIK-1.2,
OIIK-1.4,
OIIK-1.5,
YK-1.1

6.3.

[TnaneTapHas MoJieIb aTOMa
Bbopa-Pesepdopna
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OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIlK-1.2

6.4.

DNIeMEeHTBI KBAaHTOBOM
MEXaHUKH. Y paBHEHUE
[Ipenunrepa

OIIK-1.1,
OIIK-1.4,
OIIK-1.5,
YK-1.1,
OIlK-1.2




OIIK-1.1,
OIIK-1.4,
6.5. | DnemMeHTHI simepHON (PU3UKH 2 2 1 2 5 OIIK-1.5,
VK-1.1,

OIlK-1.2

7. |7 paznen. Kontpoin

OIIK-1.1,
OIIK-1.2,
7.1. | Dx3ameH. 2 27 OIIK-1.4,
OIIK-1.5,
VK-1.1

5.1. JIexuuu

Ne | HaumenoBanue pasznena N
HanmenoBanue u KpaTkoe coaepKaHue JIEKIUI

paszx Y T€MBbI JIEKIUI
Kunemaruka noctynaTesbHOrO ¥ BpPalaTEIbHOTO IBUKEHUS
[Ipenmer kunemaruku. Cuctemsl oTcuéra. CriocoObl 3a1aHusT TBUKESHUS
Knnemaruka MaTepuaibHON Touku. CpetHIe, MTHOBEHHBIE CKOPOCTH U yCKOPEHUS.
1 | WOCTYHATeIRHOTO M | HopmanpHOE M TaHreHIMANbHOE yckopenus. Kiaccudukanus IBusKeHui
BPAIATCJIEHOTO MaTtepuanbHoi Touky. KuneMaTtuka abcomoTHo TBEpAOro Tesa. CBssb
ABHKCHUA MEXK/y IMHEHHBIMU U YIJIOBHIMM XapPAKTEPUCTUKAMHM TEJIA TIPU €0
BpAIllCHUH.
JluHaMMKa MOCTYNaTeIbHOrO U BpaIllaTeIbHOIO ABMXKEHHUS
OcHOBHOE ypaBHEHHUE TMHAMUKHU [IOCTYNATEIbHOTO IBUKEHUS.
Aunamuka [IpeobpazoBanus ["anuiest. MexaHUYeCKHUI TPHHIIAIT OTHOCUTEIIEHOCTH.
2 TIOCTYHATCIBPHOTO M | Cyerema MaTepuanbHBIX TOUEK. 3aKOH COXpaHEHHs UMIynbca. LlenTp
BpallaTC/ILHOTO Macc. YpaBHEHHE JABUKEHHS UEHTpa Macc. [IBrKeHne Tella IepeMeHHON
ABIXCHUA Macchl. ['paButaninonHoe noje 3emid. J{BukeHue e B rpaBUTAllMOHHOM
nosie 3emau. Hesecomocts. Cuia TpeHUs: M yOpyrocTu
PaGora, MOLITHOCTB U BHEPTHUSL.
Pabota nocrosiHHOM U IepeMeHHoM cuiibl. MorntHocTh. Kunetnueckas
sHeprus. Teopema 00 N3BMEHEHUH KUHETUYECKOW SHEPTUH.
3 Pabota, mowocts 1 KoHcepBaTtuBHbBIE 1 HEKOHCEpPBAaTUBHBIE CHIIBIL. [loTeHIIMaIbHAS SHEPTUSI.

OHEpTHL. CBs13b MEXly CUJION U SHEpPrUel noTeHnuanbHoro noss. [Ipumepst

HaXO0XJACHUS MOTEHIIMAILHON SHEPTUH.
3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH.

MexaHuKa BpalllaTeIbHOTO ABUKEHUSA TBEPAOrO TEa.

JInHaMUKa MOCTyNaTeIbHOIO ABUKEHUSA TBEPAOTrO Tena. MoMeHT
uMIysasca. MomeHT cuipl.  OCHOBHOE ypaBHEHUE IMHAMUKH
BpaLIaTEIIbHOTO IBUKCHUS

OTHOCHUTEJIBHO TOYKH. 3aKOH COXPAaHEHUSI MOMEHTa UMITylbca. MoOMEHT
nnepuuu. Teopema Illteiinepa. [IpaBuno agautuBHOCTH. OCHOBHOE
ypaBHEHUE AMHAMUKH BPALLATEIbHOTO ABUKEHUS OTHOCUTEIIBHO
HENnoJBWKHOU ocH. Pacuér momeHTOB nHepiun. Kunernueckas sHeprus
Bpalaroerocs reia. Pabota cuibl npu BpameH!u Tel

MexaHuka
BpAILATEILHOTO
JIBUKEHUS TBEPAOTO
Tena.

®dusnka koaeGaHMii U BOJIH

CB00o/1HBIE TAPMOHUYECKHE KOJIEOaHUs U UX XapakTepucTUkH. CroxkeHue
OJINHAKOBO HAIIPABJIECHHBIX U B3aUMHONEPIIEHIUKYIAPHBIX
rapMoHuveckux kosnebanuii. luddepenunansnoe ypaBHeHue

5 ®usrka KoneOaHuil 1 rapMOHUYECKUX KOJeOaHH U ero peneHne. DHeprus rapMOHHYECKUX
BOJIH. konebanuil. [IpocTeie KonedaTebHbIe CUCTEMBI (TPYKUHHBIH,
MaTeMaTHYeCKui 1 (pru3nyecKuii MassTHUKH). 3aTyXaromue
rapMoHudeckue konedanus. Ko uiment 3aryxanus u
Jorapu(pMUUECKUI 1eKPEMEHT 3aTyXaHus. BbeIHyX/1eHHbIE KOJIeOaHusl.




Pe3onanc. PacnpocTpanenue konebanuii B ynpyroi cpene. Y paBHeHHE
MJIOCKOW BOJIHBI. BosTHOBOE ypaBHeHHE. BOJIHOBOI EepeHOC SHEPTUU U
€ro XapaKkTEepPUCTUKH: TOTOK, IIJIOTHOCTh MMOTOKA, UHTEHCUBHOCTh. Da3oBas
U TPYIIOBasi CKOpocTH BOJIH. HTepdepenus ynpyrux BoiH. Crosdue
BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuun

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPHUH.

CraTtucTudeckuii 1 TEpMOAMHAMUYECKUN METO/IbI UcciieqoBaHMsl. Macca u
pasMmep Mouiekyil. TepmoanHaMudeckas cucrema. Temmeparypa.
Wneansusrii ras. 3akon boins-Mapuorra. 3akon ['eli-JItoccaka, 3akoH
[Hapisa. 3akoH ABoraapo. YpaBHEHHE COCTOSIHUS MJI€aIbHOIO ra3a.
OcHOBHOE ypaBHEHHE MOJICKYISPHO-KMHETHUECKOW TEOPHH UACaTbHBIX
ra3oB. CpenHss KBapaTUYHast CKOPOCTb MOJIEKYJI HJICAJIbHOTO Ta3a. 3aKOH
BonbiiMana o paBHOMEPHOM pacIipeieIeHud SHEPTHH M0 CTETICHIM
cBOOOBI (3aKOH paBHOpactpenencHus ). 3akoH [lanbrona. YpasHenue Ban
-nep-Baanbca

OCHOBBI
TEPMOIUHAMUKHU

OCHOBBI TEpPMOJUHAMUKHI

BuyTpennss sneprusi. PaboTa uneanbHOro rasa npu u3MeHEeHUH 00bEMa.
Pabora rasa B uzomnpoueccax. [lepoe Hauano TepMOIUHAMUKY.
[IpuMeHeHue nepBOro Hayajla TEPMOJIUHAMUKHU K U30IPOLECCaM.
Tennoémkocts. Annabatudeckuil mpoiece, ypaBHeHUe, KO3(QPHUIHEHT
[Tyaccona. Kpyrosoii npouecc (uuxn). KIT/] nuxmna. Bropoe nauano
TepMoauHamMuKu. [lonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX MPOIECCAX.
Hukn Kapuo. KIIJ[ uukna Kapuo. HepaBencto Knaysuyca. DuTponus.
V3MeHeHre SHTPONHHU MTPH U30IIpoLieccax ¢ UAeaIbHbIM ra3om. T-S-
nuarpamma. JlokazatenscTBo Teopembl Kapno. Tepmonnnamuueckas
BEPOATHOCTH COCTOSIHUS CUCTEMBI (CTaTUCTUUECKH Bec). TpeThe Hauano
tepmoarHamuku. Teopema HepHcra.

CraTtuctuueckas
¢uzuka. SBnenus
nepeHoca.

Cratuctuyeckas ¢pusuka. SIBieHus nepeHoca.

@yHKIMS pacnpelesIeHNs MOJIEKYII IO CKopocTaM. Pacnipenenenue
MakcBesuta. XapakTepHble CKOPOCTH MOJIEKYJI. DKCIIEPUMEHT 110 IIPOBEPKE
pacnpenenenus Makcsesuia. Pacipenesnenne MoeKyl1 o KOOpANHaTaM.
Pacnipenenenne Makcsenna — bonbiimana.  M3orepmel Ban-aep-Baansca.
A ekt Ixoyna-Tomcona. SABnenus nepenoca. nuddysus B razax.
TemnonpoBoAHOCTH ra3oB. BsA3kocTs.

10

DNEeKTPOCTaTHKA.
DJeKTpUIEcKoe MoJie B
BaKkyyMe.

3HeKTpOCTaTI/IKa. 9HeKTpI/I‘IeCKOC I10JIC B BaKYyMC.

DIIEKTPUUYECKU 3apsig U €r0 CBOMCTBA. 3aKOH COXPAHEHUS
ANEKTPUUECKOTO0 3apsija. B3aumopeicTBUE 3JIEKTPUUECKUX 3apsi/ioB B
BakyyMe. 3akoH KynoHna. Dnekrpocratudeckoe noje. HanpsokeHHOCTD
nosisi. CUJIOBBIE IMHUY DIIEKTpHUECKoro nomst. ['paduueckoe
MpeACTABICHHE dJIEKTpOocTaTHUeckux nojei. IloTok BekTopa
HaIpPSKEHHOCTH Y MHAYKIIMH 3JIEKTPOCTAaTHYECKOTo NoJisd. Teopema
Octporpaackoro-I"aycca. PaboTa cun mos mpu nepeMerniennu 3apsa.
Hupkynsmus Bexktopa E. [Torenunan. [Torennuman nosist cucTeMsl
TOYEYHBIX 3apsA0B. CBA3b MEKy HANPSIKEHHOCTHIO SJIEKTPUUYECKOTO TTOJISI
Y MOTEHIIMAJIOM. DKBUIOTEHIMATIbHbBIE TOBEpXHOCTU. Pacuer
AJIEKTPOCTATHYECKOTO TOJIs, CO3AAHHOTO 3apsSKEHHON HUTHIO (TIPUHITAI
cyneprnosutun). [Ipumenenne reopemsr Octporpasackoro-I'aycca k
pacdéty moss

11

DJIEKTPOCTATHKA.
[IpoBoHUKY 1
JIUDJICKTPUKH B

AIEKTPUIECKOM TIOJIC.

SJ'ICKTpOCTaTI/IKa. HpOBOI[HI/IKI/I U JUSJICKTPUKU B SJICKTPHUICCKOM II0JIC.




12

ITocTosTHHEIN TOK

[ToCTOSAHHBIN JIEKTPUUECKUIN TOK

DJIEKTPUUYECKUH TOK, CHJIa U TUNIOTHOCTh TOKa. 3aKoH OMa i
OJIHOPOAHOTO y4yacTka 1ernu. COnpoTUBICHUE U TPOBOJAUMOCTh
MPOBOJAHMKA. 3aBUCUMOCTD CONPOTUBIICHUS IPOBOIHUKA OT TEMIIEPATYPHI.
CepxnpoBoauMocTb. 3akoH OMa B nuddepennmanbaon Gpopme. Pabora n
MOIIHOCTb TOKa. 3akoH J[xoyns — Jlenua. TertoBoe nelcTBUE TOKA.
Croponnue cwibl. Hanpspkenne u anexkrpoasmxymas cuia (311C). 3akon
Oma 17151 HEOJTHOPOIHOTO YJacTKa LIeNH B MHTErPaIbHOMN U
nuddepernuanbpHol popme (0600meHHbIi 3akoH Oma). Lenu ¢
HMCTOYHUKOM TOKa. PazBerBiienHbie Lemnu, npaBuia Kupxroda. BeiBojg
OCHOBHBIX 3aKOHOB 3JIEKTPHYECKOI'0 TOKA B KIIACCUYECKOM Teopuun
AJIEKTPONPOBOAHOCTHA METAJLIOB.

13

MaruutHoe noJjie B
BAKYyME.

MarauTHoe 1ojie B BaKyyMme.

MaruutHoe noJie ¥ ero XapakTepucTuku. 3akoH buo-Casapa-Jlannaca u
€ro MPUMEHEHHUE K pacyeTy MarHUTHOIO Noyisl. MarHuTHoe nosie
IBUKyLIerocs 3apsiaa. Llupkyssius Bekropa B [] MarHUTHOrO 1oJis B
BakyyMe. MaruuTHsle 1oss cojieHouaa u topousa. Ilorok Bekropa
MarHuTHOM uHayKIuu. Teopema ["aycca mst monst B [1.

14

JlericTBHE MarHUTHOTO
T0JISl Ha IBMOKYIIUECS
3apsabl U TOKH.

JleiicTBre MAarHUTHOTO TIOJIST HA IBFDKYIIUAECS 3apsiabl U TOKH

3akon Amrepa. BzanmosericTBre mapayuiebHbIX TOKOB. [leficTBre
MarHUTHOTO TOJIs Ha ABWXKYIuiics 3apsia. Cuna Jlopenua. [IBmxenue
3apsDKESHHBIX YaCTHUI] B MATHUTHOM TIOJIC. Y CKOPUTEIIN 3aPSKCHHBIX
gactuil. Dddext Xosra. Pabora mo nepeMenieHuo IpoBOJIHUKA U
KOHTYpa ¢ TOKOM B MATHUTHOM IIOJIC.

15

MarauTHbIe CBOMCTBA
BCIICCTBA.

MarsuTHbIE CBOMCTBA BELIECTBA.

MaruuTHoe 1noJje U ero xapakrepuctuku. 3akoH buo-Casapa-Jlamnaca u
€ro NpUMEHEHHUE K PacyeTy MarHUTHOTO NOJs. MarHuTHoe noje
JBUKyLIerocs 3apsiaa. Llupkyssnus sekropa B [] MarHUTHOrO 1oJisi B
BakyyMme. MarHutHele 1osst cosieHona u Topoua. [lotok Bekropa
MarHuTHo# uHaykuu. Teopema ["aycca muist mons B [1.

16

DneKTpOMarHuTHas
WHTYKITHS

ONEeKTpOMAarHuTHAsE MHIYKIIHS.

Oneitel @apanes. SBneHus 21eKTpOMarHnTHOW MHAYKIKHU. [IpaBuio
Jlenna. 3axon ®apanes. Bpamenue paMku B MarHUTHOM nosie. Buxpeseie
TokH (TOKH DPyK0). MHIyKTUBHOCTH KOHTYpa. CaMOMHAYKIUS. TOKH IpH
pa3MBbIKaHUU U 3aMbIKAaHUY L. B3anMHas nHAYKIMS.
Tpancpopmaropsl. DHEPrHsi MArHUTHOTO MOJIS

17

OcHOBBI TEOPHUH
MakcBemna s
AIEKTPOMATHUTHOTO
OJIS

OcHoBbI TeoprH MakcBesia Ui 3JIeKTpPOMarHuTHOTO 1OJIs

Buxpesoe anexrpuueckoe nozie. Tok cmenienus. YpaBHeHus: MakcBeia
JUIS BJIEKTPOMArHUTHOTO 1OJIs B MHTErpanbHoi opme. ColicTBa
BEKTOPHBIX MoJiell. Y paBHeHUs: MakcBea JUist 3JIeKTPOMarHuTHOTO TOJIS
B tuddepenunanshoii popme. uddepenunanbHoe ypaBHeHHE
AJIEKTPOMArHUTHOM BOJHBI. DHEPTUsl U UMIYJIbC AJIEKTPOMarHUTHON
BOJIHBI.

18

WnTepdepennus creta

Wutepdepenums ceeta

[Tpeamer BomHOBOI onTuku. MHTEepdepentms ceeta. KorepenTHsle u
MOHOXPOMaTHYECKHUE BOJIHBI. Y CJIOBHE MAaKCUMyMa U MUHUMyMa
uHTepdepeniu. OnTuyeckas pasHOCTb X0Ja BOJIH. MeTo bl HaOIr01eHUs
untepdepenimu. urepdepennns B TOHKUX ruieHkax. HTepdepenus Ha
kiauHe. Konbiia Hetotona. [Ipumenenus siBineHust uHTEpdEepeHLInu cBeTa.
Hntepdpepomerp Kamena. Uurepdepometp Panes. Murepdepomerp
®uzo. Unrepdepomerp Maiikenbcona. Marepdepomerp @abpu — [lepo.
[TpocBeTneHne ONTHUKH.

19

Hudpakmaus ceera

Hudpaxus ceeta
Hudpakimus cBera (OCHOBHBIC TTOHATHSA U onpenenaeHus ). [IpuHmun




['totirenca-®penens. Meton 3ou Openens. Judpakus Openens ot
npocreimux nperpaia. Judpakuus Opayarodepa Ha 0HON HIEIH.
Hudpakmus @paynrodepa Ha ayx mensax. Judpakmus ot N meneit
(mudpaxmonHas pemerka). Pazpemaronias ctocoOHOCTh CIIEKTPAIBHOTO
npubopa. Kpurepuii Penes. {udpakius Ha mpocTpaHCTBEHHBIX
peméTKax.

20

Honﬂpmaum{ CBE€Ta

[Tomstpusarus cBera

EcrecTBeHHbIN U MOApU30BaHHbIN cBET. [lonspusamus ceeta npu
OTPaKECHUHU U TIPEIIOMJICHUHU Ha TPAaHHUIIC IBYX TUAJICKTPUKOB. [IBoitHOE
nydenpenomiienue. [lonspuzanmoHHbie TPU3MBI U TTOJIIPOUABL. AHATU3
MOJISIPU30BAHHOTO CBeTa. MIcKycCcTBeHHAs ONTUYECKasi aHU30TPOITHS.
Bparienue miockocTu nossipu3aiu.

21

TenmoBoe HU3JIYUCHHUC U
€Iro 3aKOHbI

TemioBoe U3JIy4eHUE U €T0 3aKOHbI

TennoBoe U3IIyYeHHUE U €r0 XapaKTePUCTUKU. DHEpPTreTuIecKas
CBETUMOCTb, CIIEKTPaJIbHAs JIOTHOCTh SHEPT€TUYECKONU CBETUMOCTH,
CIEKT"paJIbHas MOTJIOLIATENbHAs CIOCOOHOCTh, A0COIIOTHO YEPHOE TEIIO.
3akon Kupxroda. 3akonsr Crepana — bonbiimana u cmenienus Buna.
®opmyna Paness — Jxxunca. @opmymna [lnanka. Ces3b Gpopmyiel [Lnanka
C KJIACCUYECKUMHM 3aKOHAMU TEIIJIOBOTO M3nyueHus. Onruueckas
nupomeTpusi. TeraoBble ICTOYHUKU CBETA

22

KBanroBas npupona
N3JIy4YEHUSL.

KBaHTOBas mpupoia U3Iy4eHUsL.

dotordpext. 3akons! BHemHETO GpoTodddexra. YpaBHeHne DHHIITEIHA
it BHeIHeTo GoTtorddexra. [Ipumenenne poroadpdexra. Macca u
umnyiasc ¢porona. [lasnenne cBera. Dddexkr Komnrona

23

IInanerapHas Mmozenb
atoma bopa-Pesepdopna

[Tnanerapras monens atroma bopa-Pesepdopna

OTtkpbITHE AeTUMOCTH aToMa. Mozaenu aroMa. 3aKOHOMEPHOCTH B
nuHeiuaTeix cnektpax. OneiT Pesepdopaa u bopa. Ilocrynate bopa.
OneITHOE OATBEpkAeHME 1TocTy1aToB bopa. OnbiT @panka u ['epua.
CKopocTh U paguyc OpOUTHI AIEKTPOHA B BOAOPOIOMOJOOHBIX aTOMaX.
DHeprus MEeKTPoHa B BOJOPOIOTOJ00HBIX aToMax. CIeKTp aroma
BoJopoaa. /foctonHcTBa M HEAOCTATKU Teopuu bopa

24

OneMeHThl KBAaHTOBOM
MEXaHUKH. Y paBHEHUE
[lIpenunrepa

DOneMeHThl KBaHTOBOM MexaHUKU. Y paBHeHue lllpenunrepa
KopnyckysipHO-BOJIHOBOM Jyajli3M CBOMCTB BelecTsa. Hekoropsie
cBoiicTBa BojH Jie bpoiinsa. CooTHouenue HeonpeneneHHocTeil. BoiaHoas
GyHKIUS U €€ cTaTUCTUYeCKui cMbIci. Y paBHenue [lIpenunrepa.
Vpasuenue lpeaunrepa ajisi CTalMOHAPHBIX COCTOSIHUU. [[BH>KeHUE
cB0OOOAHOM YyacTulbl. [IpHHIMI TPUUYMHHOCTH B KBAHTOBOM MEXaHUKE.
Yactuiia B 0IHOMEPHOI NPSAMOYTOJIbHON "MOTEHIMAIBHOM siMe" ¢
O6eckoHeyHO BbhICOKMMH "cTeHkamu'". [IpoxoxkaeHne 4acTuiibl CKBO3b
noTeHUUaNbHbIN O0aprep. TyHHeIbHBIN AP dekT. JInHeNHHbIH
rapMOHUYECKUH OCIIMIIIIATOP B KBAaHTOBOW MeXaHHUKe. ATOM BOJIOPO/ia B
KBaHTOBOM MEXAHMKE
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DJeMeHTHI sIepHOI
bu3uKu

DneMeHTHI siepHON PU3MKN

Pa3mep, cocTaB u 3apsA1 aTOMHOTO sapa. MaccoBoe U 3aps0BO€ YUCIA.
Jedext maccsl ¥ 3Heprus cBsi3u sapa. CIuH siipa 1 €ro MarHUTHBIN
MOMEHT. SnepHsle cunbl. Moaenu sanpa. PaairoakTMBHOE U3TydEHUE U €r0
BUJIbI. 3aKOH paJlnoakTUBHOTrO pacnana. [IpaBuna cMmemieHus.
3akoHOMepHOCTH a-pacnaaa.Pacnan. Helitpuno. "'amma-usinydenue u ero
cBoiictBa. Pe3onancHoe norsomenue [1-uznydenus (3¢dext
Meéccbayapa). MeTo 1l HaOMIOACHUS U PETUCTPALIUU PATUOAKTUBHBIX
U3ITy4eHUH U yacThll. SIiepHble peakliy U UX OCHOBHBIE TUIIBI.
[To3utpon. [1+-Pacnaa. DnexkTpoHHbIi 3axBaT. OTKpBITHE HEUTPOHA.
SlnepHble peakiuu 1Mo AeMcTBUEM HEUTPOHOB. Peakuus aenenus sapad.
IenHas peakuus aenenusd. [lonsarue o saepHoi sHepreTuke. Peakuus




CUHTE3a aTOMHBIX siziep. [Ipobiema yrpaBiasieMbIX TEPMOSICPHBIX
peakuuii. Tumnel B3aMMOACHCTBHI AJIEMEHTAPHBIX YaCTHIL

5.2. IlpakTudeckue 3aHsITHs

HanmenoBanmne pasaciia

pﬁn U TEMbI IPAKTHYECKHAX HaumenoBanue u copepkaHue NpakTUYECKUX 3aHATUN
3aHATUN
Kunematuka KunemaTtuka nocrynarenbHOro U BpalaTeIbHOTO ABUKCHUS
1 nocrymarensHoro u | Pelnenue 3amay mo Teme: paBHOMEPHOE M HEPABHOMEPHOE
BpPAIaTeIbHOTO IPSIMOJIMHENHOE ABM>KEHUE. J[BU)KEeHUE N0 OAJIIIMCTUYECKOM TPAeKTOPHUH.
JIBI>KECHUS
JlunaMyKa nocTynaTeJIbHOTO M BPaIlaTeIbHOTO JBUKEHUS
JluHAMUKA Pemrenue 3amau : 3akonsl HeroToHa, cuiia TSXKECTH, BEC Tell, CUja
» IOCTYIATEIBHOTO ¥ | YIPYTOCTH, CHJIBI TpeHHUSL. VIMITy/IbC. 3aKOH COXPAaHCHHUSI HMITYJIBCA.
BpAILATENIBLHOTO VYpaBHeHUE IBUKEHUS Tea IEPEMEHHOM MacChl. 3aKOH BCEMUPHOTO
JIBHYKEHMS TaroteHus. ['paBurannonHoe mnoje. Kocmuueckue CKOpOCTH.
HeunepuuanbHbie CUCTEMBI OTCUETA.
PaboTa, MOIITHOCTH U SHEPTHUSI.
3 PaGota, MomHocTh 1 | PelIenune 3ana4: Oueprus, pabora, MOmHOCTh. Kunetnyeckas u
SHEprus. MOTCHIIMATbHAS SHEPTUU. 3aKOH COXpaHeHUs dHepruu. [ paduueckoe
MIpEeACTABICHUE SHEPTUU. Y 1ap aOCOTIOTHO YyNPYTUX U HEYNPYTHX TEJl.
MexaHuKa BpalaTeabHOTO ABUKEHUS TBEPAOrO Tela
MexaHuka Pemrenue 3amau: MOMEHT CUJIbI, MOMEHT UMITYJIbCA, MOMEHT UHEPIIUH.
4 BpAIIATEILHOTO OcHOBHOE ypaBHEHHE IMHAMHMKHU BPalIaTEIbHOTO JIBU>KEHHS TBEPIOTO
nBukenus TBepporo | Teda. Teopema Llteiinepa. Pabora npu BpaiareibHOM ABHKECHHH.
Tena. Kunernueckast sHeprus Bpaiaromierocs rejia. MOMEHT UMITyJIbca U 3aKOH
€ro COXpaHEHHs.
®usuka koiaebaHui U BOJIH
. Pemenwue 3anay: 'apmonndeckue konedanus. JInHaMuKa rapMOHUYECKUX
5 Dusnika konebaHni u konebanuit. [IpyXUHHBIN, MaTeMaTHUECKUH U (PU3NUIECKUN MasITHUKH.
BOJIH. DHeprus rapMoOHHUYEcKoro konebanus. ClnoxeHne rapMOHHUYECKUX
KojeOaHui. 3aTyxarolie 1 BEIHYKICHHbBIE KOJIeOaHUsl.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
6 OcHosbl MOJICKYIAPHO™ | perrenne 3anau: MeanbHblil ra3. YpaBHEHHE COCTOSHUS MICANTBHOTO Ta3a.
KHHCTIYCCKON TCOPHUN | OcopHOE ypaBHEHHE MONIEKYISPHO-KHHETHUECKOI TEOPHH.
OCHOBBI TEPMOJINHAMUKH
Pemrenue 3amau: 3akoH paBHOMEPHOTO pacipeieseHUs SHEPTHH 110
cTeneHs M cBo00 11 MoJieky. TemnoTa, paboTa U BHYTPEHHSIS SHEPTHSI.
OCHOBEI [TepBoe Havao TepMOUHAMUKH. TETI0EMKOCTh ra30B. A uadaTHBIMN
7 TEePMOTMHAMUKH npouecc. YpaBHenue Maitepa. Ypasuenue Ilyaccona. [lonutponuueckue
nporueccel. Bropoe Hayano TepMoAMHaMUKH. DHTPOIUS B
tepmonuHamuke. HepasenctBo Kiaysuyca. [{ukn Kapuo. KIIJI TerioBsix
JIBUTATEJIEH.
Crarucruueckas Cratuctuueckas gusuka. SIBneHus nepeHoca.
8 ¢usuka. SIpneHns Pemenwue 3anau: SBnenus nepenoca. Juddysus B razax.
TepeHoca. TennonpoBoAHOCTH ra3oB. Bs3KkocTsk.
DJIEKTPOCTaTUKA. DIEKTPHUIECKOE MTOJIE B BAKYyME.
Pemenue 3agau: 3akon Kynona. Hanpssk€HHOCTB 3J€KTPHYECKOTO MOJIS.
OJEKTPOCTATHKA. Teopema I'aycca. PaGoTa cun snexrpraeckoro mons. ITorerrman. CBa3p
10 BHeKTp]i;?CyI;’: TMONC B | \resx 1y HATIPSKEHHOCTBIO OIS M MOTEHIMANOM. J{HAIeKTPUKH H IPO-

BOAHHKH B DJICKTPHUICCKOM I10JIC. Emkocth IMPOBOAHUKA. 3Hepr1/1${
QJICKTPHUYCCKOTO ITOJIA.

12

TlocTOsHHEIN TOK

ITOCTOSTHHBIN DIIEKTPUYECKUM TOK




Pemenue 3agau: Cuna toka. [Inotnocts Toka. DJIC. ConpoTtupieHue
MPOBOIHUKOB. 3akoHbl OMa B mudPepeHrnaIbHON U HHTETPaTbHON
dbopme. Pabora u momHOCTh TOKa. 3akoH J[koyns-Jlenna. [IpaBura
Kupxroda mis pa3BeTBICHHBIX IIETEH.

13

MaruuTtHoe 1oJjie B
BaKyyMe.

MarsuTHoO€ 1oJjie B BaKyyMe.

Pemenue 3agad: OneiT Opcrena. MaruutHoe noJjie. MarHUTHBIT MOMEHT
MaruutHas unaykius. 3akon buo-Casapa-Jlannaca. [1one npsimoro u
KPYTOBOI'O TOKOB. 3aKOH TOJIHOTO TOKA.

14

JleiicTBEe MAarHUTHOTO
TIOJISl Ha IBYDKYIITUECS
3apsibl ¥ TOKH.

JleiicTBrEe MarHUTHOI'O NOJISl HAa IBUYKYILIMECS 3apsiibl U TOKU

Pemenue 3anau: 3akon Amnepa. Cuna Jlopenna. /[Buxenue 3apsyKeHHbIX
4acTULl B MAarHUTHOM 110j1€. PaMKa ¢ TOKOM B MarHUTHOM IIOJI€.
MarunuTtsslii notok. Pabora, coBepiraemas mpu nepemMenieHnn
MPOBOJHUKA C TO-KOM B MarHuTHOM 1oje. Teopema ["aycca mis
MarHMTHOI'O IIOTOKA.

16

DNeKTpOMarHuTHas
HHIYKIUS

DNeKTpOMarHuTHast UHIYKIIHS.

Pemenue 3anay: 3akoH anekTpoMarHuTHOW nHAYKuMU Papanes. [Ipasuio
Jlenua. Camonnaykuus. Buxpesbie Toku. IHIYKTUBHOCTD KOHTYpA.
Bsanmnas nanykuus. TpancdopmaTop. DHEpruss MAarHUTHOTO TTOJIS.

18

WuTepdepennms ceera

WnTepdepennus creta

Pemenue 3anay: [loHATHE O KOPITYCKYJISPHO-BOJIHOBOM JyaIu3MeE.
KorepenTHsie BosiHbl. UHTEpdepenius. YcnoBue MaKCHMyMa 1 MUHIMYMa
untepdepenuu. Murepdepennns B ToHKuX mieHkax. Kombia HeroToHa.
[Tpumenenust uHTEpPEepeHIINN.

19

Hudpakmaus ceera

Hudpaxius ceera

Pemenue 3anau: [Mpunnun [roiirenca-dpenens. 3oub1 Openernsi.
Hudpaxius Openenst Ha KPyriIoM OTBEPCTUH | Aucke. Jndpaxims
@paynrodepa Ha mienu. {udpakunonnas pemerka. Paspemraromas
CIIOCOOHOCTh ONTHYECKUX MPUOOPOB.

20

[Tonsipusanus ceera

[Tonspusanusa ceera

Pemenue 3amau: EcTecTBeHHBIN 1 OJIIPU30BaHHBIN CBET. 3akoH Masroca.
3akon bprocrepa. J[BoitHoe myuenpenomienue. dddext Keppa.
Bpanienne miockocTH noasipu3aiui.

21

TennoBoe u3irydeHue u
€ro 3aKOHBI

TermoBoe n3my4eHne M ero 3aKOHbBI

Pemenue 3amau: XapakTepuCTUKU TETJIOBOTO M3ITyYeHHUS. 3aKOH
Kupxroga. 3akon Credpana-bonpiimana. 3akoH cmenienus Buna. @opmyina
Panes-/xxunca. @opmyna [lnanka.

22

KBanToBas npupona
U3ITy4EHUS.

KBanTOBas mpupoa u3nydeHus.

Pemenue 3aau: 3akoHsl BHemIHero ¢porodpdexra. YpaBHeHue
OnHireita 1 porodddexra. [lpumenenue pororddexra. Macca u
umnynsc ¢potonHa. J[aBnenue ceera. dppext Komnrona u ero
3JIEMEHTapHAas TEOPHUSL.

23

[TnaneTapHast MOJIENb
atoma bopa-Pesepdopaa

[Tnanerapnas monens atoma bopa-Pesepdopna
Pemenue 3anau: ®opmyna banemepa-Pundepra. [loctynarst bopa. OnbIThl
®panka u ['epua. Crextp atoma Bogopoja 1o bopy.

5.3. JJaboparopHbie pabOThI

HanmenoBanue pasaciia

pJ:jH U TeMbI 1a00paTOPHBIX HaumenoBanue u copepxkanue 1a00paTOpHBIX padoT
pabot
Kunemaruka Kunematnka mocTynaTebHOTO U BPaIIaTeIbHOTO JBIKEHUS
1 nocrynarensHoro u | Onpenenenne 00beMa NUIMHAPA TIPH MIOMOIIY ITAHTCHIMPKYJIs
BPAIIaTEILHOTO

JABHKCHU A




Jlunamuka JlnHaMuKa OCTYNATEIHLHOTO M BPAIaTeIbHOTO JBUKEHUS
2 nocrynaresnsHoro u | Onpeznenenne yckopeHus cBOOOHOTO MaJeHHs IIPH IOMOILH
BpaIlaTeIbHOrO MaTEeMaTHYeCKOT0 MasiTHIUKA
JIBKCHUS
3 Pa60Ta’ MOIIHOCTh U Pa60Ta, MOIITHOCTb U SHCPIrH.
SHEpTHS. OrnpezenieHre MOMEHTA HHEPIMHU € TTIOMOIIIbIO MasiTHUKa MakcBesuia
MexaHuka MexaHuka BpalaTeIbHOTO IBHKSHHUS TBEPAOTO Teja
4 BPAIaTEILHOIO N3yueHnne 0OCHOBHOTO YpaBHECHHsI TMHAMHUKHU BPaIaTeIIbHOTO JIBHXKCHHS
JIBIDKCHHSI TBEPJIOTO
Tena.
. ®dusnka KojacOaHuil U BOJIH
5 ®usuka xonebarwi 1 N3ydenne Hpu3nueckoro MasTHHKA
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.
6 OcHoBbl MOHefyMpHO_ Orpezenienre yHUBEPCAIbHOM Ia30BOM MOCTOSTHHOM U INIOTHOCTH BO3/AyXa
KMHETHYECKOH TCOPUH | o 1o ierym.
OCHOBEI OCHOBBI TEPMOJUHAMUKHI
7 TEPMOJAUHAMUKHU OHpeIleJIeHI/Ie OTHOIICHUS TEINIOEMKOCTEH BO3ayXxa
CraThcTHYECKas Craructuueckas pusuka. SIBneHus nepeHoca.
8 dusuka. SBnenns Omnpenenenne ko3 HUMeHTa BI3KOCTH U CPEIHEH JUIMHBI CBOOOTHOTO
epeHoca. npoOera MoJIEKYJI BO3TyXa
DIIeKTPOCTaTHKA. DIEeKTpOCTaTUKA. DIIEKTPUUECKOE TI0JIE B BAKYyME.
10 | Daexrpuueckoe mone B |I'papuueckoe mpeacraBiieHHe SIEKTPOCTATUYECKOTO TIOJIS
BaKyyMe.
ITOCTOSIHHBIN 2IEKTPUYECKUNA TOK
HccnenoBanue 3aBUCHMOCTH MOIITHOCTH, BBIJICISEMON B IIEIH
. MOCTOSTHHOTO TOKA, ¥ KOA((DHUIIMEHTA TI0JIC3HOTO JICHCTBUS UCTOYHUKA OT
12 IlocTosHHbIi TOK CHJIbI TOKA Y BHEIIIHETO COMPOTHUBIICHHUS.
N3yuenue pabOThI SJEKTPOHHON JIAMITHI.
N3yuenune mpoiieccoB 3apsiiKu U pa3psiIKKM KOHJIEHCATOPA.
MarauTHoe 1oJjie B BAKyyMe.
MargauTtHoe 1oJie B OHpGI[GJ'IeHI/IC l"OpI/I3OHTaJ'II)HOI71 COCTaBHﬂIOHICfI HAIIPA)KCHHOCTHU
13 BaKyyMe. MarHUTHOTO TIOJI 3€MJIM TIPU MIOMOIIIM TAHT€HC-TAIbBAHOMETPA.
N3mepenne Hamps>KeHHOCTH MAarHUTHOTO TI0JISE Ha OCH KPYTrOBOTO TOKa
IeiictBue MaruuTHOro |/€ACTBHE MArHUTHOTO MOJIS HA JIBVIKYIIMECS 3apS/Ibl M TOKH.
14 | mnons Ha gBuwkymuecs | VI3yd4eHHe MArHUTHOTO 110J1a COJICHON/IA € MOMOIIBIO laTynKa Xouia.
3apAIbI ¥ TOKH. Ornpenenenne yAeIbHOTO 3apsia 3JEKTPOHA METOJIOM MarHeTpoHa
WnTepdepenius ceeta
Ornpezenenne TMHBI CBETOBOW BOJHBI IPHU TTOMOIIHU Kojel, HptoToHa
18 | Hurepdepenuus csera HccnenoBanue BOJHOBOTO TOJISI KOTE€PEHTHBIX HCTOYHHKOB
Ornpenenenne JIMHBI CBETOBOW BOJHBI C TIOMOIIBIO Oumnpu3Mbl Openens
Judpaxuus ceera
N3yuenue nazepHOro U3iayyeHus
19 Andpakuns csera Omnpenenenue JUIMHBI CBETOBOM BOJTHBI MTPH MOMOIITHU AU(PpaKIInOHHON
peleTKn
[Tonsipusanus cBera
N3yueHne MHTEHCUBHOCTHU CBETA, MPOILIEIIIET0 Yepe3 MOIAPOUIbI
20 Tonspusanus ceera OrnpezenieHre KOHIIEHTPALUKU PacTBOpA caxapa Mo BPALIEHUIO IITIOCKOCTH
MOJISIPU3AIUU
21 TermmoBoe H3JIyYEHUE U Tenosoe H3JTYy4YCHUC U €TI0 3aKOHBI
ero 3aKOHBI Onpenenenne nocrosinaot  Credana-bonpimana
23 | TInamerapnas mozenn [Tnanerapuas monens bopa-Pezepdopna




aroma bopa-Pesepdopaa

N3yuenune criekTpaabHOTO COCTaBa HEOHOBO-TEIIMEBBIX HCTOYHHUKOB,
HCIIOJIb3YEMBIX B CBETOTEXHUKE.

HccnenoBanue CEKTPOB MOTJIOMICHUSI U TPOITYCKaHUSI.
Omnpenenenue JIMHHOBOJIHOBOM TPAHUIIBI CTICKTPA MOTJIONMIEHUS U
BBIYHCIICHHE ITOCTOSHHOM [1nanka.
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DJIEMEHTHI SAEPHOI
(10737041

DeMeHTHI SIepHON PU3UKU
CHsTHE BOJIBT-aMIIEPHBIX XaPAKTEPUCTHUK MOTYITPOBOJIHUKOBBIX THOJIOB
W3yuenue pabOThI MOITYyIPOBOAHUKOBOTO BBITPSIMHUTEIS

5.4. CamocTosTebHas paboTa 00yJaroImmXCs

Ne | HaumeHnoBanue pasnaena N
CopepxaHue caMOCTOSITEIbHON pabOThI
pa3a| IHUCLUIUIMHBI U TEMBI
Kunemaruka KunemaTtuka nocTynarenbHOro U BpalaTeJIbHOTO JBHKEHUS
1 nocrynarensaoro u | Bomonnenne MJI3. Beimonnenne pacy€ToB U BBIIOJIHEHUE OTYETA 110
BpAILIATEIIBHOTO nabopaTopHoii pabote
JIBIDKCHUS
JlunaMuka JlnHamMuKa NoCTYNMaTeIbHOTO U BPAIATEIbHOTO JBHKEHUS
2 nocrynarensbHoro u | Bemonnenne MJI3. Beimonnenue pac4€ToB U BBIIOIHEHUE OTYETA 110
BpallaTeIbHOrO nabopaTtopHo# pabore
JBUYKECHUS
PaboTa, MOIITHOCTH U YHEPTHUSI.
3 Pabota, MomHoCTb 1 Bremmonnenue MJ13. BeimonHenne pacy€ToB U BRIMOIHEHUE OTUETA 110
SHCPIHAL. nabopaTtopHoO# pabote
Mexanuka MexaHuKka BpalaTeabHOTO ABUKEHUS TBEPAOro Tela
4 BpaIaTeIbHOTO Beinonnenue U/13. BeinonHenue pacyéToB U BBINOJHEHUE OTYETA 110
JBHKEHMS TBEPAOro |J1abopaTopHOil paboTe
Tena.
. ®usuka kojaeOaHu 1 BOJIH
5 Dusnika konebaHni u Brmmonnenue MJ13. BeimonHeHne pacy€ToB U BHIMOIHEHNE OTYETA 110
BOJIH. nabopaTopHoi pabore
OCHOBBI MOJIEKYJISIPHO-KUHETUIECKON TEOPHUH.
6 OcHoBE MOJICKYIAIPHO™ | Brmonmenue /13, BrinonHeHne pacyéToB U BHINOTHEHHE OTYETA TI0
KHHETHYECKON TEOPUH | 160 natoproii paGoTe
OCHOBBI TEpMOAMHAMUKHI
7 OcroBer Bemmonnenue M/13. BoinonHenne pac4€ToB U BBIIIOJIHEHNE OTUYETA 110
TCPMOIMHAMUKH nabopaTopHoii padote
CrarucTuueckas CraTtucTuueckas (1)I/I3I/IK8.. SIBnenusa IepeHoca.
8 ¢usuka. SIBnenns Boeinonnenue U/13. BeimonHenue pacyéToB U BBIMOJHEHUE OTYETA 11O
TepeHoca. nabopatopHoit pabote
DJEKTPOCTaTHKA. DJIEKTPOCTaTUKA. DIEKTPHUIECKOE MTOJIE B BAKYyME.
10 | DnexTpHyeckoe mone B Brimonuenue N/[3. BeimoaHeHne pacy€ToB U BBIOJIHEHUE OTYETA TTO
BaKyyMe. nabopaTopHoi paboTe
IToCTOSTHHBIN 3IIEKTPUYECKHUN TOK
12 TloCTOSHHBIN TOK Brimonuenue N/3. BeimoaHeHne pacy€ToB U BBIOJIHEHUE OTYETA TTO
nabopaTopHoi pabore
MarauTHOE 10JIe B BaKyyMe
13 MarnutHOE o7 B Bremmonnenue M/13. BoinonHenue pac4€ToB U BBIIIOJIHEHNE OTUYETA 110
BaKkyyme. nabopaTopHoii pabote
JleiicTBUe MarHuTHOTO |/lCHMCTBHE MATHUTHOTO MOJIS HA BHKYIIUCCS 3aPs/bl B TOKH
14 TI0JIsSL HA JIBUKYILHECS Boinonnenue M/13. Beimonnenue pacyéToB U BRIMOJHEHUE OTUETA 11O

3apsabl 1 TOKH.

nabopaTopHoii pabote




MarsuTtHsle CBOMCTBA

MarauTHbIE CBOMCTBA BEIIECTBA.

15 Brmonuenue N/13. BeimonHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
BellecTsa. 1nabopaTopHoii paboTe
S DNIeKTpOMarHuTHasE MHYKITHUSI.
16 JICKTPOMATHUTHAT | By iyronnenue N/13. Beinmonxnenue pacu€ToB U BHITIOJIHEHHE OTYETA 110
HHAYKIMA nabopaTopHoi pabore
OCHOBBI TEOpUH OcHoBbI Teopun MakcBesia Jyist 3JIEKTPOMAarHUTHOTO TOJIst
17 Makcseina njs Brimonnenue MJ13. BoinonHeHnue pacy€ToB U BBIMOIHEHUE OTYETA 110
JJIEKTPOMArHuTHOro  |J1aboparopHoit pabore
OJIS
HNuTtepdepentus cBera
18 | Wurepdepenuus ceera Brimmonuenune N/13. BeimonHenue pacuy€ToB U BBIOJIHEHUE OTYETA TTO
nabopaTopHoi paboTe
Hudpakaus ceera
19 Judpakuus cBera Beimonuenue N/13. BeimoaHenne pacué€ToB U BBIOJIHEHUE OTYETA 10
nabopaTopHoi paboTe
[Tonsipusanus ceera
20 [Monspuszanus cBeTa Brimonnenue NJ13. BoimonHeHue pacu€ToB U BBIMOIHEHUE OTYETA 110
nabopaTopHoi pabore
- TeroBoe U3Iy4EeHHE U €r0 3aKOHbI
21 CILTOBOC M3IYHCHUC N | Brinonnenne MJI3. BeimosHeHne pacyéToB U BHIMOMHEHHE OTYETA MO
Cro 3aKOHbI nabopaTopHoi paboTe
K KBanTOBas mpupoaa u3nyyeHus.
22 BaHTOBad HPUPONA | Bpmonnenue M/13. Boinonsenne PAcy€TOB U BBINIOJHEHUE OTUETA 11O
M3ITyHCHIA. nabopaTopHoOi paboTe
H [Tnanerapnas monens atroma bopa-Pesepdopna
23 HaHETap H;ﬂ MOICTE By nonHeHne WJI3. BoinosHeHnue pac4€ToB U BBITIOJIHEHHUE OTUETA 110
aroma bopa-Pesepdopna | .50naroproii padore
IeMEHTHI KBAHTOBOH | DIEMEHTHI KBAHTOBOM MexaHuKuU. Y paBHeHue [llpeaunrepa
24 | mexanuku. YpaBHEHHE Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMOJHEHNUE OTYETA 110
IIpeaunrepa nabopaTopHoi paboTe
3 . DJIEMEHTHI sifIepHON (PU3UKHN
25 JICMCHTBI ATICPHOU Brimonnenue NJ13. BeimonHeHue pacuy€ToB U BBIMIOJHEHUE OTYETA 110

bu3uKu

nabopaTopHoi paboTe




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

[IporpamMMoi AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHATHHI, HA KOTOPBIX
JTA€TCs1 OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTepHAIl, U IPAKTUYECKUX 3aHATHM, TPEANOIAratonuX
3aKpeIieHre U3YYeHHOTro MaTepuana u (opMUpOBaHHE, Y 00YUaIOIIUXCS, HEOOXOAUMBIX 3HAHUN, YMEHUN U
HaBbIKOB. Kpome Toro, BaykHEHIINM 3TarioM U3y4eHHs IUCHUIUIMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa
00y4aroIuXCcsl ¢ UCMOJIb30BAHUEM BCEX CPE/ICTB U BOZMOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

-IIOJIrOTOBKA K JIA0OPATOPHBIM 3aHSTUSIM;

- IOJrOTOBKA K IPAKTUYECKUM 3aHATHUSM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K 3a4€Ty U 3K3aMEHY.

3a10roM YCHeIIHOr0 OCBOEHUS ATON AUCLUHUILINHBI SBJISETCS 00s13aTEIbHOE MOCEIICHNE
JICKIMOHHBIX U MPAKTUUECKUX 3aHATUH, TaK KaK MPOMYCK OAHOrO (TeM 0oJiee, HECKOJIbKUX ) 3aHATHI MOXKET
OCJIOKHUTH OCBOCHHE Pa3/eIIOB Kypca.

[Tpucrtynas Kk U3y4eHHUIO TUCIUIUTMHBI, HEOOXOIMMO B TIEPBYIO O4€pelb O3HAKOMUTHCS CO-
nepxxanueM PI1J] st ctyneHToB o4HO# popMbI 00ydeHus, a TAKKe METOANIECKUMHU YKa3aHUSIMH 110
OpraHM3ali CAaMOCTOATEIbHONU PaOOThl U MOJATOTOBKHU K IPAKTUUECKUM 3aHATUSIM.

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

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

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

- BBIIIOJIHUTh IPAKTUYECKUE 3aJJaHUs B paMKaX U3y4aeMOU TEMBI;

- OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME, UCI0JIb3yd MaTepuaiasl @POC, 1o rpynnosbie
UHAMBHUyaJIbHbIE 3a/1aHUs, IOATOTOBJICHHBIE ITPEN0aBaATEIIEM;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTeCTallH.

Wtorom usyueHus IUCHUIUIMHBI SBISIETCS SK3aMEeH. DK3aMeH IIPOBOAUTCS IO PACMCAHUIO CECCUU.
®opma npoBeaeHUs 3aHITUsI — ycTHass. CTyIeHTHhI, HE MPOIIEAIINEe aTTECTALUIO IO TPaUKy CEeCCHH,
JIOJKHBI JINKBUINPOBATh 33JJ0JKEHHOCTh B YCTAHOBIICHHOM IOPSIAKE.

7. OnleHOYHbIE MATEPHUAJIbI VIS IPOBEIEHUS TEKYIIEr0 KOHTPOJIS yCIeBAeMOCTH U ITPOMEKYTOUHOM
arrecTalMu 00y4aroIMXCcs M0 AUCHUIINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAINOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

KOI[ 1 HAMMCHOBAHHC

Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
WHJMKATOpa KOHTPOJIUPYEMOM
n/m (Moyist) CcpeacTBa
KOMIICTESHITUH
KunemaTtuka nocrynarenbHOro u OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI onpoc, TECTHI,
1
BpAILATEILHOTO JBUKECHUS 1.4, OIIK-1.5, YK-1.1 peleHue 3a1a4y
2 JInHamMuKa noCTynaTreIbHOIo U OIIK-1.1, OIIK-1.4, OIIK- | YcrHbI# onpoc, TECTHI,
BpAILATEILHOTO JBUKECHUS 1.5, VK-1.1, OIIK-1.2 peleHue 3a1a4y

OIIK-1.1, OIIK-1.4, OIIK- [YcTHbIN ONIPOC, TECTHI,

3 | PaboTa, MOIHOCTE 1 SHEPIHA. 1.5, VK-1.1, OTIK-1.2 | pemrenne 3amau

4 MexaHuka BpalaTeabHOTO JBUKEHUS OIIK-1.1, OIIK-1.4, OIIK- | YcrHbIl onpoc, TECTHI,
TBEPJOTO Tea. 1.5, YK-1.1, OIIK-1.2 pelieHue 3aaau

OIIK-1.1, OIIK-1.4, OIIK- | YcTHBIH onpocC, TECTHI,

S | Pus3HKa KONCOAHHI 1 BOTH. 1.5, VK-1.1, OTIK-1.2 | pemrenne 3amau

6 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN OIIK-1.1, OIIK-1.4, OIIK- | YcTHBIH onpoC, TECTHI,
TEOpHUH 1.5, YK-1.1, OIIK-1.2 perieHus 3aaa4y

7 | OCHOBBI TEPMOIMHAMUKH OIIK-1.1, OIIK-1.4, OIIK- [YcTHbI ONIPOC, TECTHI,




1.5, VK-1.1, OIIK-1.2

pEmICHUC 3a1a4d

Craructuueckas ¢pusuka. SBieHus

OIIK-1.1, OIIK-1.4, OIIK-

Y CcTHBINM Onpoc, TECTHI,

8 nepeHoca. 1.5, VK-1.1, OIIK-1.2 perieHue 3aaaq
dusznyeckrue 0CHOBEI MEXaHHUKH. OIIK-1.1, OIIK-1.2, OTIK-
9 1.4, OIIK-1.5, OIIK-1.11, YK | TectupoBanue.
MonekynsapHas pu3rka ¥ TepMOAMHAMUKA 11
10 DJIEKTPOCTaTUKA. DJIECKTPUIECKOE T0JIE B OIIK-1.1, OIIK-1.4, OIIK- [YcTHbI ONIPOC, TECTHI,
BaKyyMe. 1.5, VK-1.1, OIIK-1.2 perieHus 3a1a4
Dnekrpoctatuka. [IpoBoHUKY 1 OIK-1.1, OTK-1.2, OTIK- Y CTHBIN onpocC, TECTHI
11 1.4, OIIK-1.5, OIIK-1.11, YK ’ ’
JUAJICKTPUKHU B SJIEKTPUUYECKOM TI0JIE. 11 perieHue 3aaau
OIIK-1.1, OIIK-1.4, OTIK- VY CTHBIN Onpoc, TECThI
12 |IlocTOSIHHBII TOK 1.5, OIIK-1.11, YK-1.1, OIIK ’ ’
19 perieHus 3a1a4
13 | Marnuroe none B Baxyyme OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI# onpoc, TECTHI,
’ 1.5, YK-1.1, OIIK-1.2 penieHus 3aaaqy
14 JleicTBMe MarHUTHOTO IOJISI Ha OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI# onpoc, TECTHI,
JBIKYIIHECS 3apsiibl U TOKU. 1.5, YK-1.1, OIIK-1.2 peuieHus 3a1a4y
15 | MarsnTHbie cBOiCTBA BelECTBA. OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI OnpoC, TECTHI,
1.4, YK-1.1, OIIK-1.5 pelieHus 3a1a4
OTIK-1.1, OTIK-1.2, OTIK- Y CTHBIN ONPOC, TECTHI
16 | DnekTpomMarHUTHAS WHIYKIIUS 1.4, OIIK-1.11, YK-1.1, OIIK ’ i
15 pelIeHus 3a1a4
17 OcHoBbI TeOpun MakcBeuia Jist OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI# onpoc, TECTHI,
3JIEKTPOMATHUTHOTO OIS 1.5, YK-1.1, OIIK-1.2 peleHus 3a1a4
18 | Mnrepdepenius ceera OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbI# onpoc, TECTHI,
1.5, VYK-1.1, OIIK-1.2 perieHue 3aaaq
19 | indpaxuus caera OIIK-1.1, OIIK-1.4, OIIK- [YcTHbli ONpoC, TECTHI,
1.5, YK-1.1, OIIK-1.2 penieHue 3aaau
20 | Monspusawums caera OIIK-1.1, OIIK-1.4, OIIK- | YcTHBIH onpoc, TECTHI,
1.5, VK-1.1, OIIK-1.2 perieHue 3aaaq
21 |Tennosoe manyuerme u ero saxoms: OIIK-1.1, OIIK-1.4, OIIK- | YcrtHbIl onpoc, TECTHI,
1.5, YK-1.1, OIIK-1.2 penieHue 3aaau
22 | Knanrosas mprposa uamydcHus OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI onpoc, TECTHI,
' 1.4, OIIK-1.5, YK-1.1 penieHue 3aaau
23 [TInmanerapnas mogens aroma bopa- OIIK-1.1, OIIK-1.4, OIIK- | YcTHBIH onpoc, TECTHI,
Pezepdopna 1.5, YK-1.1, OIIK-1.2 perieHue 3aaaq
24 DNeMeHThl KBAHTOBOM MEXaHHUKH. OIIK-1.1, OIIK-1.4, OIIK- | YcTHbI onpoc, TECTHI,
VYpasuenue llIpeaunrepa 1.5, YK-1.1, OIIK-1.2 peleHue 3ana4y
25 | Duement smieproit (s OIIK-1.1, OIIK-1.4, OIIK- [YcTHbIN ONIPOC, TECTHI,
1.5, YK-1.1, OIIK-1.2 perieHue 3aaaq
26 |Dx3ameH. OHK-1.1, OTIK-1.2, OITK- TectupoBanue

1.4, OIIK-1.5, VK-1.1

7.2. TumnoBsie KOHTPOJIBHBIC 3aJaHU UJIM HHBIC MAaTCPHUAJIbl TCKYIIECTO KOHTPOJISA YCIICBACMOCTH,

HCO6XOI[I/IMBIC JJIA OLICHKH 3HaHHfI, YMCHI/Iﬁ 1 HaBBIKOB 1 (I/IJ'II/I) OIIbITa HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH,

XAPaKTCPUIYIOIIUX OTAIIbI (bOpMHpOBaHI/IH KOMIICTEHIIUM B nponecce 0OCBOCHUA JUCHUTIIINHBI

Jlnst mpoBepKy CPOPMHUPOBAHHOCTH MHAMKaTOpa gocTiwxkeHus komnerenuu OITK-1.1, OIIK-1.2,

OIIK-1.4, OIIK-1.5, OIIK-1.11, YK-1.1.

1. Hy.]'ISI JICTUT TOPU30HTAJIBHO U MMOIaAacT B 1Iap, 3aKpCHHCHHBII71 Ha HCBCCOMOM KCCTKOM CTCPIKHE,
" 3aCTPEBACT B HCM. Macca ITyJin B 1000 pa3 MCHBIIC MACChI LIapa. Paccrosnue ot LOEHTpa mapa 10 TOYKU

nozaseca |=1 m. HaiiTu ckopocTh mynu, eciu cTepeHb OTKIOHMICS Ha 30°.
2.Ilox nevictBueM kacatenbHol cuibl 10 H, MaxoBuk ocranaBnuBaetcs, caenas 20 000poToB.
MaxoBUK cuuTaTh OJHOPOJIHBIM AUCKOM. Pagnyc nucka




R=20 cm, macca m=2 kr. HaliTu HauanpbHYIO 4acTOTYy BpPAIICHHUS.

3. OOpyu maccoii 2 kT u paaumycom 20 cM BpamaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaiiTu MOMEHTHI
cuiel uepes Ic, 2 ¢ u 4 ¢ mocie Havyana BpaueHus. OTBETUTh YCKOPSAIOUIUE WA TOPMO3SIIINE 3TH MOMEHTHI.

MonekynsipHast GpuszuKa U TEPMOIMHAMHKA

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

5.I1pu “30TepMHUUECKOM pacUIMpeHnun 00beM raza ypenuuuics B 3 paza. Ha ckoibko U3MEHUIOCh
JaBJCHHE, €CIIN HadalbHOe naBjeHue obu10 420 xlla?

6.1Ipu Y® obmydeHnn 1ByXaTOMHOTO rasa gasiienue yBenuamiioch co 100 klla mo 150 xIla. Kakas
JI0JI1 MOJIEKYJI ra3a pacraiach?

7. Ilpn agnabaTHOM C)KaTHUU 2 MOJIeH KHCIIopojia Oblia copepieHa padora 415,5 [x. Bo ckonbko
pa3 yBenu4mwioch aaBieHue raza? Koneunas temneparypa 300 K.

DNEeKTpUYECTBO U MarHETU3M

8.Yetnipe 3apsaaa q1=02=2 K, q3=04=4 uKn HaxoasTcs B BepIImHax KBajpara co CTopoHoi a=10
cM. HaliTu Hanpsi»K€HHOCTh M MMOTEHLHAJ JIEKTPUUYECKOrO MOJIs B LEHTPE KBaJpaTa.

9. Yetnipe 3apsaa q1=02=2 uKn, q3=04=4 uKxn HaxoasaTcs B BepIIMHAX KBajapara co CTopoHoi a=10
cM. Haiitu HanpsbKeHHOCTh U OTEHIUAI AJIEKTPUYECKOTO MOJIS B Cepe/InHe CTOPOHBI 3-4.

10. Yetnipe 3apsna q1=02=2 uKi, q3=04=4 uKn HaxoaaTcs B BEpIIMHAX KBaJpaTa CO CTOPOHOU
a=10 cm. HaiiTu HanpspKEHHOCTh U OTEHIUAN JIEKTPUUYECKOTO MO B CEPEUHE CTOPOHBI 2-3.

11./1Ba Bo3aymiHbix KoHAeHcaTopa Cl= C2=6 Mk® coelMHEHBI IOCIIEI0BATEIBHO U 3aPsKEHBI 110
pasnoctu norennuaioB U=100 B. Ha ckonbko U3BMEHUTCS SJHEPTHS CUCTEMBI, €CJIM HE OTKIIIoYast
KOHJIEHCATOPbI OT UICTOYHMKA, MEXKY IUIACTUHAMU IIEPBOTI0 KOHAEHCATOpa BBECTH JIUAIEKTPUK C
TMBJICKTPUIECKOM MPOHUIIAEMOCTBIO £=57

12.BonbsdpamoBas ciupaib neKTpruaeckoit Jammnouku npu t=20°C umeet conporusienne R=35,8
Owm. KakoBa Oyzaer Temneparypa t2 HUTH JTaMIIOYKH, €CITU TIPY BKIIFOUSHUH B ceTh ¢ HanpsokeHuem U=120 B
no HuTH uaeT Tok 1=0,33 A? TemneparypHslii K03(HUIIHEHT contpoTHBIEHUS Bob(pama o=4,6-10-3 K-1.

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

14.113 meaHOTO TIPOBOJa ceueHrneM S=1 MM2 clenanu Kojblo JuHo# 1=251,3 cM 1 moaKIrounim K
MCTOYHMKY TOKa ¢ HamnpspbkeHnneM U=240 B. HaliTu MarHuTHy10 HHAYKIIUIO B LIEHTPE KOJIbIIA.

15.Yepe3s kaTymiKy, MHIYKTUBHOCTb KoTOpoil L=21MIH, TeueT TOK, N3MEHSIIONTUICS CO BPEMEHEM T10
3akony I=10sin(wt), roe 10=5 A, ®=27/T u T=0,02 c. HaiiTu 3aBucUMOCTb OT BpeMeHH { 3.11.C.
CaMOMHIYKITUH €1, BO3HUKAIOIIEH B KaTyIIKe U MUHUMAaJIbHOE 3HaY€HUe ITOU 3.7.C. €imin.

BoisiHOoBas onTrka

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

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

18.ITocTosiHHast qudpaknnoHHo# pemeTku d=1mim. Kakyro pasHOCTb JTHH BOJTH AL MOKET
pa3peiunTh 3Ta pemerka B 006JacTi cuHux Jiydeil (A=400HM) B ClIeKTpe TPEThEro NopsaKa, €ciiv MHUpUHa
pemieTku a=2,5cm?

OCHOBBI KBAHTOBOW U aTOMHOMN (U3UKU

19. Kakoii 1yiuHe BOJHBI COOTBETCTBYET MAKCHUMYM M3JIYy4E€HUsI IOBEPXHOCTH MAXOTHOW 3eMJIU IpU
ee Temneparype t=27°C?

20. ITpu qyurenbHOM 00Ty4YeHHH cepeOpsSHOM MJIACTUHKU CBETOM OHa IpHoOpeTaeT noreHuuan 3,3
B. HaiiTi nnuHy BOJIHBI M SHEPTUIO NMaJaroMKUX (OTOHOB, K KAKOMY JMANa30Hy OTHOCUTCS JAJIMH BOJIH
OTHOCHUTCSI 3TO U3Ty4YEHHE?

21. Onpenenurte nepuoabl BpallleHUs 3JIEKTPOHA Ha MEPBbIX Tpex bopoBckux opourax.



7.3. CucteMa OLICHUBAHUSI PE3yJIbTAaTOB 00YUYEHHUSI 10 AUCLMILIUHE (MOAYIIO) MPH MPOBEIECHNUN TEKYILETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUIUIMHBL, @ TAK)KE [10 OCHOBHBIM BOIIPOCAM, BBIXOJSIINM 3a IPEAEIIb
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOM paboyeii MPorpaMMoil Mo AUCHHUILTUHE (MOIYIIIO)

YMEHUSL:

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

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yInpeyHo BiIaeeT MHCTPYMEHTapUeM YIeOHOH TUCIUILIMHEI, YMEHUE €T
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSX, BBICOKUI YPOBEHDb KYJIbTYPhl HCIIOJHEHUS 3aaHUM

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSX, KOHIETIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MUHCTPYMEHTAPHUEM 10 JUCLUILIMHE, YMEHHE €r0 HCII0Ib30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpelHUN ypOBEHb CPOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI 663 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

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

- YMCCT IO PYKOBOJACTBOM IIpEriogaBaTeid pellaTb CTAHAAPTHBIC 3a/la4n
HAaBbIKH:

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

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

- UCIIBITBIBACT 3aTPYAHCHUS IPU 000CHOBaHNU AJIrOpUTMa BBIITOJIHCHU A SaI[aHI/Iﬁ

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

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

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIbHON PadOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He00X0IMMBbI€ Ul OLIEHKU 3HAaHUI, YMEHHUI U HaBbIKOB U (WJIM) ONbITa TPO(EeCCUOHATBLHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOUHON aTTECTAIUU 00YUaIOIUXCS

1. MarepuanbHas Touka. KuHemMaTnueckue XapakTepUCTUKU: TPACKTOPUSL, ITyTh, IEPEMEILIEHUE,
CKOPOCTb M YCKOPEHUE; ONPEIEICHUE U CBsA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUKEHUE.

2. PaBHOTIEpEMEHHOE IBUKEHUE, IPUMED — IBUKEHUE TeTa, OPOIIEHHOTO TOJT YIJIOM K TOPU30HTY.
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. Kunemaruka BpamarenbHOro JBUKEHHs. BEKTOPBI yrii0BOM CKOPOCTH U yCKOPEHMUS.

. YTI10BBIE KHHEMAaTUYECKUE XaPAKTEPUCTUKU U UX CBA3b C TMHEUHBIMHU.

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

. OnemenTtsl CTO. [Toctynarsl. [Ipeobpa3zoBanue BpeMeHH U KoopanHaThl. IHTEpBa.

. Onementsl CTO. ITocTynaTsl. PensaTHBUCTCKUI UMITYJIBC, PEISTUBUCTCKAS DHEPTHSL.

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

. Bupl cuin: BCEeMMpPHOTO TATOTEHHUS, TSKECTH. J{BH)KEHNE IO AEWCTBUEM CHIIBI TSKECTH. Bec.

10. Cuna ynpyroctu, e€ npupoza u pacuét. Monyns FOnra. Jlebopmanuu. /IuarpaMma HarpspkeHUs

nedopMaruu.

11. Umnynsc. UMnynbe cuibl. 3aKOH COXpaHEeHUs: uMnyibca. [1onHbIH UMITYIbC CUCTEMBI TE.
12. 3akoH coxpaHeHHs uMmynbca. Y gap. Pacuér ckopocteit Ten npu LEeHTpaIbHOM aOCOIIOTHO

HEYIIPyroM ynape.

13. 3akoH coxpaHeHus umiyibca. ¥Yaap. Pacuér ckopocreil Ten npu HeHTpaabHOM abCOIOTHO

YIPYTroM yaape.




14. PaGoTta. PaboTta nepemeHHOM cuiibl. MOIITHOCTD.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIC CUJIBI X paboTa. [loTeHmanpHas SHEPTrusl.

16. Kunetnueckast sHeprus. [lonHas sHEeprus, 3aK0H COXpaHEHUS SHEPTUH.

17. Bpamenue tBepaoro tena. [lonsitue MmomeHTa cuiibl. OCHOBHOE ypaBHEHUE JUHAMUKH
BpalIaTeJIbHOTO JIBU)KECHHUSL.

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

19. MomeHT uMmItynbca, 3aKOH COXPaHEHUsI MOMEHTa UMITYJIbCca MPU BpallleHUU TBEPOro Teja.

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

21. Lentp macc, onpezenenue. LleHTp Macc kKak TOYKa IPUIIOKEHUS CHIIBI TSHXKECTH (ITOTeHIIMAIbHAs
SHEPTUsl CHIIBI TSDKECTU CUCTEMbI MaTePHAIIbHBIX TOUYEK U MOMEHT CHUJI TSXKECTH).

22. U peanbHbIl ra3, mapaMeTpbl UeaabHOro ra3a. 3akon ABoraapo u Knanelipona-Meneneesa.
N3onporieccel.

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

24. SIsnenus neperoca. Auddysusa. Koapdbunuent nuddy3un.

25. SInenus neperoca. TemnonpoBoaHocTh. KoadpuimeHT TemonpoBoHOCTH.

26. SIBnenus neperoca. Bsskocts. Koadduiment Bsa3kocTu.

27. IloBepxHocTHOE HaTshkeHUe. CMaunBanue. KanumispHele sIBJICHUS.

28. CpenHsst sHEprusi MOJIEKYJIbI HI€ATbHOTO ra3a, creneHu cBo0oabl. Teopema bonbiiMana o
pacrepeieieHuu YHEPTUU 0 CTENEHsIM CBOOOIbI.

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

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

31. Annabaruueckuii mporecc, ypaBHeHue, kodgduiuent [lyaccona.

32. Tennossle MamuHbl. Bropoe Hauano TepmMoarHaMuKy. [IpuHIMI paGOThl TEMIOBBIX MAIIKH.

33. Hukn Kapno, K111 3TOro mukia.

34. IlousTue 06 0OpaTUMbIX U HEOOpaTUMBIX Iporeccax. JuTponus. Hepasenctso Kiaysuyca. Ky
LUKJIA pealbHbIX TEIJIOBBIX MAIINH.

35. 3akon Kynona. HampspkeHHOCTB 21eKTpocTaTindeckoro nois. [IpuHiun cynepno3unuu uist
BEKTOPA HAIIPSLDKEHHOCTH 110JIs. JIMHUM BEKTOpa HAPSHKEHHOCTH.

36. PaboTa cuit aeKTpocTaTHYecKoro nojst. TeopeMa o MUPKYISIUN BEKTOpa HAPsKEHHOCTH.

37. llotenmman. [IpuHIUI CyNepIO3UITUY TSI TIOTEHIIHAATIA.

38. CBsi3b MEX/1y HAPSDKEHHOCTHIO DJIEKTPOCTATUYECKOTO TIOJISI U TIOTEHITAATIOM.
OKBUINIOTEHIIMAIbHbBIE TTOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HAMPSKEHHOCTU. DIIeKTpocTaThHdeckast Teopema ["aycca.

40. ITonspHble 1 HETIONSIPHBIE AUAIEKTPUKU. J(nasekTpuyeckas IpOHUIIAeMOCTh U
BOCIPUUMYHUBOCTb.

41. BekTop nmosisipu3alyy U BEKTOP AIEKTPUUECKOTO CMEIICHHUS.

42. Cerneronnektpuku. [Ipsimoit u 06patHbIil nbe303¢pdekT. [IpuMenenre nbe3031eKTPUKOB B
TEXHHKE.

43. IIpoBOIHUKH B 3JEKTPOCTATUUECKOM I0JI€. DIEKTPOCTaTHUECKast UHIYKIUS. Y CJIOBUS
paBHOBECHS 3aps1/I0B Ha MPOBOTHUKE.

44. Emxoctb npoBogHuKa. [Inockuii konnencarop. Hununapudeckuii u chepuueckuii
KOHJICHCATOPBI.

45. CoenquHeHHs! KOHJIEHCATOPOB.

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

47. DHeprus 31eKTpocTaTndeckoro mois. O0beMHas TNIOTHOCTH YHEPTUH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSTHHOTO ToKa. Cuita Toka. [1noTHOCTh TOKA.

49. Dnextpoasmxkymas cuia. Hanpsbkenne Ha ydactke nenu. 3akoH OMa i1 yJacTKa IeMu.
ConpoTusienue NpoBOAHUKOB. 3akoH OMa B auddepeHnuansHoi Gpopme.

50. PaGota u momtHOCTH TOKa. 3akoH [[xxoymst — Jlenna. 3akon Jxoymns — Jlenna B
muddepeHranbHOM popme.

51. 3akon Oma 1711 HEOTHOPOIHOIO y4acTKa 1N U 3aMKHYTOH LEMH.

52. IlpaBuna Kupxroda.

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

54. 3akoH buo — CaBapa — Jlannaca M 4acTHBIE Cllydau €ro IpUMEHEHUs. JINHUM MarHUTHOM



WHIYKIUU.
55. Hupkynsamnus BEKTOpa MarHUTHOW WHIYKITMA. 3aKOH TIOJTHOTO TOKa (TeopeMa O MUPKYJISAIINHN).
56. MarautHoe noJjie COJICHOUIA U TOPOUIA.

57. 3akon Amrepa.

58. Cuna JlopeHia.

59. JIBm>xeHUE 3apsKEHHBIX YaCTUL B MArHUTHOM I10JI€.

60. Dddext Xomra.

61. KoHTyp ¢ TOKOM B MarHuTHOM TI0JI€.

62. PaboTa, coBepiiaemasi mpy nepeMeieHHH IPOBOJHIKA C TOKOM B MAarHUTHOM IIOJIE.
63. Teopema I'aycca Jy1st MOTOKAa MAarHUTHOM MHTYKITUH.

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

65. Hanpsik€HHOCTh MarHUTHOTO 110J1s1. MarHuTHas MpOHUIAEMOCTh U BOCIIPUUMYHUBOCTb.
66. MarHuTHbIE MOMEHTBI ATOMOB U MOJIEKYJIL.

67. IlnamarHeTuKM U mapaMarHeTUKH.

68. deppoMarHeTUKy, UX CBOMCTBA U IPUMEHEHHUE.

69. SBneHue >JIeKTPOMarHuTHOM MHAYKIUMU. 3akoH uHaykiuu @apanesd. [Ipasumno Jlenna.
70. SABnenne caMOMHAYKIIMU. MHIYKTUBHOCTh MPOBOJHUKA. NHIYKTUBHOCTh COJICHOUIA.
71. SIBnenue B3aumHoi nuaykuuu. Toku @yko. Tpanchopmarop.

72. DHeprust MarHUTHOTO MOJISL.

73. BuxpeBoe snekrpuueckoe nose. [lepBoe ypaBuenne Maxkcgeia.

74. Tok cmemienusi. Bropoe ypaBHeHue Makcgeia.

75. IlonmHas cuctema ypaBHeHUid MakcBerua.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOWCTBA. DHEPIHUs, IEPEHOCUMAsl 3JIEKTPOMAarHUTHON

BOoJHOM. Bexktop YMoBa — [loliHTHHTa.

77. KorepentHble BoaHbl. OnTHYECKas JUIMHA ITYTU U ONTUYECKasi pa3HOCTh X0/1a BOJIH. Y CIIOBUE

MaKCHUMyMa i MUHUMYyMa HHTepEPEHIINH.

78. Metoap! HabmoneHust nuatepdepenun. MaTepdepeHiys B TOHKUX IJICHKAX.
79. Konbua Herorona. [Ipumenenne narepepeHuu cBera.

80. [Ipuniun I'tolirenca — ®penens. 3oup1 Ppenens.

81. dAudpaxius Ha KPYTIoM OTBEPCTUH H JIHICKE.

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

83. Jlucniepcus u paspemiaromniasi CmocOOHOCTh ONTUYECKUX MPUOOPOB.

84. EcTecTBeHHBIN U NOJSAPU30BaHHBIN cBeT. 3akoH Mantoca.

85. Tonsapuzarus mpu OTpaXKEHUH U TIpeioMiieHnu. 3aKoH bprocrepa.

86. /IBoitHoe nyuenpenominenue. [lonspusanuonsble ycTpoiicTBa.

87. TemioBoe M3ITyUYEHHUE U €T0 XapaKTEPUCTUKH. AOCOIIOTHO uepHOe Temo. 3akoH Kupxroda.
88. 3akonsl Credana — bonsiimMana u Buna.

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

90. ®opmymna Ilnanka.

91. Ontuueckas nUPOMETpPHUSL.

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

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

94. Ddpdext Komnrona. KoprmyckynsipHO — BOJTHOBOH JTyaan3M.

95. Monens atroma Tomcona u Pezepdopaa.

96. CrnekTtp aToMa BOJIOpOA.

97. Teopus bopa.

98. BonHoBsle cBoiicTBa MuKkpodacTull. opmyina ne-bpoiins. Judpaxius 31eKTpoHOB.
99. Ilpuntun HeonpeneaeHHocTew [ elizenbepra.

100. BotHoBast pyHK1Ms U ee cBoicTBa. Y paBHenue llpenunrepa.

101. KBanTOBBIE Unciia. ATOM BOAOPOJa B KBAHTOBOW MEXAHUKE.

7.4.2. IlpakTuyeckue 3a7aHus s MPOBEICHHSI TPOMEKYTOUHON aTTeCTalMy 00yJaroImuXxcs
1. 3aBHCUMOCTH IPOUICHHOTO TEJIOM ITYTH S OT BpeMeHH t maercst ypaBHeHneM S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. HalizuTe CpeHIOI0 CKOPOCTh B CpeHEE YCKOPEHUE Tefla 3a MEPBYIO,



BTOPYIO U TPETHIO CEKYH]IbI €T0 TBUKEHHUSI.

2. C 6amrau BbICOTOM h =25 M ropu30HTaIEHO OPOIICH KaMEHb CO CKOPOCThIO VX =15 M/c.
Kaxkoe Bpemst t kamenb Oyet B aBmxenun? Ha kakom paccrosiauu | 0T ocHOBaHUsI OalllHK OH YIajeT Ha
3emito? Kakoil yrosi COCTaBHUT TPACKTOPHUS KaMHS C TOPU30HTOM B TOUKE €r0 MaJeHUs Ha 3eMJTI0?

3. Kamens OporiieH Topu30HTAIBHO CO CKOPOCThIO VX =15 m/c. Haiinure HOpMaibHOE |
TAaHT€HIIMAJbHOE YCKOpEHUs KaMHA 4yepes BpeMmsi t = 1 ¢ mocie Hauana JBUKEHUSI.

4. Komneco, Bpalasch paBHOYCKOPEHHO, JIOCTUTIIO yriioBoi ckopoctH 20 pan/c yepe3d N=10 o0
nociie Hayana BpauieHus. Haiiaure yrioBoe yckopeHue KoJjeca.

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

6. Tesio CKOJIB3UT MO HAKIOHHOM MJIIOCKOCTH, COCTABIISIIOIIEH C TOPU3OHTOM YroJi 45 TpaiycoB.
[Ipoiins myTs S = 36,4 cM, Teno nmpuodpeTaeT ckopocTh V =2 m/c. Haitagute ko3¢dhuUimeHT TpeHus tena o
IJIOCKOCT.

7. C 6amnu BeicoToi H = 20 M ropu30HTaIBHO cO CKOpOCThIO 10 M/c OpoIieH KaMeHb MacCcon
m=400 r. npeneOperasi CONPOTUBICHUEM BO3/1yXa, ONPEAeNUTE A1 MOMeHTa BpeMeHu t = 1 ¢ mocne Havana
JIBUKEHUS: 1) KWHETHUECKYIO SHEPIHI0; 2) MOTEHUUATbHYIO SHEPTHIO.

8. Ilyns maccoit m = 15 r, neTsmas ropu30HTalIbHO cO CKopocThio V =200 m/c monaaaer B
OaTUCTHYCCKUI MasITHUK uinHOHM | = 1 M 1 maccoit M = 1,5 kr u 3actpeBaet B HeM. Onpe/ieiuTe yroi
OTKJIOHEHHUS MAasTHHKA.

9. CronrHoM OAHOPOAHBIN AUCK CKATHIBAETCS 0€3 CKOJBKEHHS C HAKIIOHHOM MIIOCKOCTH,
oOpasytoieii yroi aiibda ¢ ropuzoHToM. OnpeenuTe JMHEHHOe YCKOPEHHE a IMCKa.

10. HanumunTe ypaBHEHHE TapMOHUYECKOTO KOJIeOaHMUs TOUKH, €Clii ero aMIumTyaa A = 15 cm,
MaKCHUMaJbHasi CKOPOCTh Kojebmromnieiics Toukn 30 Cm/c, HawanmpHas ¢aza 10 rpamgycos.

11. OgHopoanstii muck paanycoMm R = 20 cm kosebaeTcs OKOJIO TOPU30HTAIBHOM OCH,
npoxosiiei Ha pacctostaun | = 15 cMm ot nenTpa aucka. Onpeaenure nepuoa T KoneOaHui AUCKa
OTHOCHTEIIBHO 3TON OCH.

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

7.4.3. [IpumepHBIE TEMBI KypcOBOM paboThI (IpoeKTa) (MPH HATHYKH)
KypcoBbie npoekTri(padoThl) y4eOHBIM MJIaHOM HE TMPEyCMOTPEHBI.

7.5. Metoanyeckne MaTepuasl, OIPeIeSOINe MPOLeayPbl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unum) onbITa NPO(hEeCCUOHATBLHON JESTENIbHOCTH, XapaKTepU3YIOIINe Tarnbl ((OPMUPOBAHUSI KOMITETEHIUI

[Ipouenypa npoBeneHNs MPOMEKYTOUHOM aTTeCTAllUU U TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpPYeTCsl JJOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEEIISIONINM MOPSAI0K OPraHU3aluy U
IPOBEJCHUS TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U MMPOMEKYTOUHOM aTTeCTallui 00yJarouXcsl.

[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIIMH MPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuBeseHa B 1. 7.2.

TunoBbie KOHTPOJIBHBIE 3aJIJaHUS WIIM HHBIE MaTepHajIbl TEKYILErO0 KOHTPOJISI IPUBEIEHBI B 1. 7.3.

[IpomexyTouHas aTTecTanys o AUCHUIIIIMHE TPOBOAUTCS B popme 3auera. Mtorosas arrecranus
poBOAMTCA B (hOpMeE IK3aMEeHa.

3adet nmpoBoauTCs B hopMe coOeceOBaHUS U TECTUPOBAHUS (B TOM YHCIIE KOMIIBIOTEPHOTO).

DK3aMeH NPOBOJUTCS B (opMe MHUCHbMEHHOTO KOHTPOJIBHOTO 3a7jaHusl (B TOM YHCIIE
KOMITHIOTEPHOTO).

7.6. Kputepun orieHuBaHus cpOpMUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH POMEKYTOUHON
aTTecTaluuu

YpoBEeHL OCBOCHHUS U OIIEHKA

Ouenka
Kpurepun Ouenka
«HEYJIOBJIETBOPUTEIH Onenka «xopomo» | OleHKa «OTIMYHO»
OIICHUBAHUS «YJOBJIETBOPUTEILHO»
HO»
«HE 3a4TEHOY «3a4TEHOY




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHUE. Y MEHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

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

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

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3aJaHUE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajjaHue oumera ¢ ounera. [Tokazan

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

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JUCIUIIMHOM, U TIPeCTaBIIAET cCOOOM cpeiHee apu(METUUECKOE OT BbICTABJIEHHBIX OLIEHOK MO OT/IEIbHBIM

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

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

Or11eHKa «XOpOIIO»/«3a4TEHO» BBICTABJISIETCS, €CIIU cpeHee apru(hMEeTUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

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

Or1reHKa «HEYIOBIETBOPUTEIHHOY/ «HE 3a4TEHOY BBHICTABIISIETCSA, €CITH CpeiHee aprupMeTHIECKOe
HaxoauTcsa B uHTEpBate ot 0 1o 2,4.



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

(Moyist)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHUs, U3/1aTEIbCTBO, TOJ U3/IaHUs yUeOHOU U
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIN azpec ObC
OcHoBHas JIuTEpPaTYpa
Craponyomnesa I'. 1., Xamenko A. A., Kypc nekuuii mo ¢puszuke. MexaHuka,

1 |Monexynspras bu3nKa, TepMOAMHAMUKA. DIIEKTPUYECTBO U MArHETH3M, http://www.iprbooksh
Crapornosb: CTaBpONoOJbCKUI TOCYIapCTBEHHBIN arpapHblii YHUBEPCUTET, op.ru/76115.html
2017
Npanos A. E., IBanoB C. A., Mexanuka. MonexkyisipHas pu3nuka u

2 150
tepmoiuHamuka, M.: Knopyc, 2012
lNonosun 1O. M., JIsmenxo 0. I1., Xonoaunuu B. H., [Tonukapnos B. M.,

3 Oo6mas ¢pusuka. MonekyispHas Gu3rka ¥ TepMOJUHAMHUKA. ATOMHas, http://www.iprbooksh
KBaHTOBasl U siiepHast pusuka. Ousuka TBEpaOro Tena, Tambos: TamOoBCKUit op.ru/63881.html
rocyiapcTBeHHbIN TexHndyeckuili ynusepcurer, 9bC ACB, 2013

4 bensixoBa B. U., XKenynkosa E. A., Kykuna E. A., Jleontsesa 0. H., http://ntb.spbgasu.ru/
3anansoposa U. A., lamok T. A., ®usuka, CI16., 2007 elib/00008/
Crapony6nesa I'. I1., Xamenko A. A., Kypc nekuuit o pusuke. Mexanuka,

g |MonekyispHas ¢bu3nka, TepMOAMHAMUKA. DIIEKTPUICCTBO U MarHETH3M, https://www.iprbooks
CraBpomnosnb: CTaBpOnoJbCKU TOCyIapCTBEHHBIN arpapHblii yHUBEPCUTET, hop.ru/76115.html
2017

JonoJHuTeIbHAS JUTEPaTYpa
Cxmsposa E. A., Cemkuna JI. U., Ky3uenos C. U., Kypc IeK1ui 1o ¢dusnke. http:/Awww.iprbooksh
1 [Monexynspuas ¢pusuka. Tepmoguaamuka, Tomck: ToMckwmii
. 0p.ru/83966.html
MOJINTEXHUYECKUH yHuBepcuret, 2017
Kocuos B. B., Crankosa E. H., bobposckuii A. I1., JlabopaTopHblii
MPAKTUKYM C UCITIOJIb30BAHUEM BUPTYAJILHBIX CTEH/IOB 110 AUCIUTUINHE http:/Awww.iprbooksh

2 |«Duzukay. Paznen «MonekymnsipHas Gpusnka u TepMoauHaMuKa», CaHKT-

o . " op.ru/17897.html
[TetepOypr: Poccuiickuii rocyapCTBEHHBIN THIPOMETEOPOIOTHIECKUN
yHHBepcuteT, 2013
Hy6posckuii B. I'., Xapnamos I'. B., Mexanuka, TepMoiuHaMHKa U

3 |MonexyispHas ¢du3mMKa: COOPHUK 3a/a4 ¥ IPUMEPHI UX PEIICHHUS, http://www.iprbooksh
HoBocubupck: HoBocubupckuii rocy1apcTBeHHbIH TEXHUUECKHUHA 0p.ru/91733.html
yHuBepcutet, 2015

4 Kanamnuukos H. I1., MypaseB-Cmupros C. C., O6mmas ¢usuka. COOpHHK https://e.lanbook.com
3aJJaHUi ¥ PYKOBOJICTBO K pemieHuto 3a1ad, Cankr-IletepOypr: Jlans, 2020 /book/130574
Tpynos I'. M., O6mas ¢usuka. JlonogHUTEIbHbIE MaTepUAIIBI IS

3) . 25
camocTosiTesbHON paboTel, CaHkT-IleTepOypr: Jlans, 2019

5 Kuwm 1. Y., Maxpo U. I'., Jlesut JI. U., ®uzuka. Mexanuka. Kypc nexuuii ¢ https://e.lanbook.com
npuMepamu pertenus 3anad, Cankr-IlerepOypr: Jlans, 2021 /book/163396
Kuwm JI. Y., Konosanos H. II., Jlesut JI. 1., Konoanos I1. H., ®u3uka. .

. https://e.lanbook.com

7 | OnexrpudecTBo M MarHeTu3M. Kypc JIeKIuii ¢ mpumepamu pemieHus 3a1a4,

/book/226466
Cankr-IlerepOypr: Jlans, 2022
Momnuanos B. B., HyTVI/IJ'H/IH B. A., ®uzuka. Meroauka penieHun . http://www.iprbooksh
1 |KOHTPONBHBIX 33JaHU 10 PU3MKe I CTYAeHTOB-3a04HUKOB. .2, Camapa:

Camapckuil rocy1apcTBeHHBIN TexHnueckuil yausepcurer, 9bC ACB, 2016

op.ru/91131.html

Obyuaromuecs u3 ynciia uHBaIU0B U ul ¢ OB3 o0ecnieunBaroTcs meyaTHBIMU U (UJTHN)
3NEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B (popMax, aJlaliTHPOBAHHBIX K OTPAaHUYEHUSAM UX
3/10pOBBSL.




8.2. Ilepeuens pecypcoB nHHOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTh «HTepHeT», HEOOXOIUMBIX IS

OCBOCHUS JUCITUTUTHHBI (MOTYJIs)

HaunmenoBanue pecypca cetu «MuTepHeT

DIIEKTPOHHBIN aJpec pecypca

BupryanbsHblie SKCIIEPUMEHTBI

https://www.youtube.com/c/NR
NUMEPhI/playlists?
view=50&sort=dd&shelf_id=7
http://www.all-fizika.com/

Bcest dusnka

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

8.3. [lepeueHb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanue

DIIeKTPOHHBIH ajipec pecypca

Ob6pazoBarenbuble nHTEpHET-pecypcsl CIIOIACY

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

XKypnans! uznarenscrsa Sage. B HacTosiiee Bpemst JOCTYITHBI CTaThU U3

320 >xypHasoB 10 36 MpeIMETHBIM PyOpUKaM: TYMaHUTapHBIE U
0O0IIeCTBEHHBIE HAYKH, HH(POPMATHUKA, HHKCHEPHBIE TUCIIUILIIHHEI,
HKOHOMHKA, 3J0POBBE U 0Opa30BaHMUE.

www.sagepublications.com

bubnmnoreka nmo EcrectBeHHbIM Haykam Poccuiickoil AkagemMun Hayk

(PAH)

www.ras.ru

EnuHbIi 55eKTPOHHBIH pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

Poccuiickast rocygapcTBeHHasi OMOIHOTEKA

www.rsl.ru

®denepalnbHblil 00pa3oBaTenbHbIN MopTan "EquHoe okHO qocTyma K
o0pa3oBaTeNbHbIM pecypcam”

http://window.edu.ru

Hayunas snexrponnas oubnuorexka ELIBRARY.RU

Hayunas syiekTpoHHast
oubimoreka eLIBRARY.RU

DNeKTPOHHO-O0MOIMOTEeUHas cucTeMa u3natenbera "KoHcynbTanT
cTyneHra”

https://www.studentlibrary.ru/

DIIeKTPOHHO-O0MOIMoTeuHas cucreMa u3aarensersa "IPRsmart”

http://www.iprbookshop.ru/

DNEeKTPOHHO-0MOIMoTeyHas cucreMa uznatenbcrsa "FOPAUT"

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

WHTepHeT-TpeHaxepbl B chepe oOpazoBaHMs

http://www.i-exam. ru

DIeKTPOHHO-0MOIMoTeYHas cructeMa uznatenscrsa "'Jlanp"

https://e.lanbook.com/

OnexTpoHHas bubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema muictanipionHoro ooyuenus CII6GIACY Moodle

https://moodle.spbgasu.ru/

8.4. Ilepeuenb MH()OPMAIIMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX TP OCYILECTBIEHUH 00pa30BaTEIbHOTO
npoliecca 1o JUCIUIIIMHE, BKII0Yas MepeueHb JUIEH3HOHHOT0 M CBOOOIHO paclpoCTpaHsieMOro

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Crnioco6 pacrpocTpaHeHus
(JTMLIEH3MOHHOE MM CBOOOIHO
pacnpocTpaHsIeMoe)

Microsoft Windows 10 Pro

Horosop Ne /132009689201 ot
18.12.2020r




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHns 00 OCHAIIEHHOCTH YU€OHBIX ayJUTOPUIN M TOMENICHUN JJIs1 CAMOCTOSITETIbHON paboThI

HanmenoBanue y4eOHBIX ayIUTOPHI U
MIOMEIICHUH JIJIs1 CAMOCTOATEIBHOM paboThI

OcHamieHHOCTh 000pPYJOBAHUEM U TEXHUUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

40. YyeOHble ayJUTOPUH /17151 IPOBEICHUS
n1abopaTopHBIX paboT

nabopatopus o0IIel U CTPOUTENEHON (HU3UKU
2-s KpacHoapmeiickas yi1. 1.4

Ayn. 316

VYcranoBka 151 KCCIEI0BAHUS 3aBUCUMOCTH
MOIIIHOCTH, BBIJICJISIEMOM B LIEH MOCTOSIHHOTO TOKA, U
ko3¢ duLreHTa M0JIe3HOro JEeHCTBUS UICTOYHHUKA OT
CWJIBI TOKA U OT BHELIHETO CONPOTUBIIEHUSA. Y CTAHOBKA
JUTSL UCCIIETOBAHUS XapaKTEPUCTUK HCTOYHUKA
MIOCTOSIHHOTO TOKAa. Y CTaHOBKA sl U3y4YeHHs paOOThI
MOJIYITPOBOJIHUKOBOT'O BBIIPSIMUTEIS Y CTAHOBKA JJIs
n3y4yeHus p-N nepexoja Y CTaHOBKA JUIS U3YUEHUS
B3aMMOMHIYKIMHU. Y CTAHOBKA JUIsl ONIPEIECIICHUS
WHJYKTUBHOCTH KaTyIIKH METOJOM PE30HAHCA B
KoJe0aTeIbHOM KOHTYpe. Y CTaHOBKA JJISl U3y4EHUs
MAarHUTHOTO TOJI COJIEHOU/ 1A C IOMOIIBIO 1aTYUKA
XOJITA».

VYcraHoBKa i1 onpeiesIeHus yIeIbHOIO 3aps/ia
3JIEKTPOHA METOJOM MarHeTpoHa. Y CTAHOBKA JJIs
OLICHKHU YZIEJIbHOIO 3aps/ia AIEKTPOHA METOJOM
MarHeTpoHay. Y CTaHOBKA JUIsl ONPECIICHUS
TOPU30HTAIIBHO i COCTABIIAIOIIECH HANPS)KEHHOCTH
MAarHUTHOTO NOJIA 3eMJIU IPU TOMOIIH
TaHIE€HCTAJIbBAHOMETpA. Y CTAHOBKA JJIs
HcCaeA0BaHUsl MarHUTHOTO noJisi 3emiu. BonbTMerp
B7-27A

Boast™merp B7-27A Boastmerp B7-27A/1.
H3meputens curnanos BY

40. JIabopaTtopust 0011ei U CTpOUTENBbHON (HU3NKU
2-51 KpacHoapmetlickas yi. 1.4
Ayn. 316/1

VYcTaHoBKa /1715 McclieA0BaHUs JUGPAKIUU CBETa Ha
MPAMOYTOJIbHOM IIENH. Y CTAHOBKA ISl U3YUYEHUS
CIIEKTPAJIbHOTO COCTaBa HEOHOBO- T'€JINEBBIX
HCTOYHHUKOB, UCIIOJIB3YEMBIX B CBETOTEXHUKE.
VYcraHoBKa I ONpeIeTIeHUs IOCTOSIHHOM B 3aKOHE
Credana- bonpliMaHa py MOMOUIY ONTHYECKOTO
MIAPOMETPA. Y CTAHOBKA JJIS U3YYEHUS Ja3€pHOT0
W3JIy4eHUs. Y CTAaHOBKA JUISl U3YYECHUS
TUu(PaKIIMOHHON PEMIETKU. Y CTAHOBKA TSI
ONpeIeeHUs JUIMHBI CBETOBOM BOJIHBI ITPU TOMOIIHN
kosiery HproToHa. Y cTaHOBKA U1 ONpEEeHUs JJINHBI
CBETOBOM BOJIHBI IPU TTOMOIIU AU(PPAKIIHOHHOM
peueTKH. Y CTaHOBKA JUJIsl ONPEEICHUS
KOHIIEHTPALlUX PacTBOPA caxapa 10 BPAIICHUIO
IIJIOCKOCTH MOJISIPU3aLMN. Y CTAHOBKA JUJIS U3Y4YEHUS
MHTEHCUBHOCTH CBETA, NMPOIIEIIIETO Yepe3
MOJISIPOU/IBI. Y CTAaHOBKA JIJISL UCCIIE0OBAHMS CIIEKTPOB
MTOTJIOIICHUS ¥ IPONYCKaHUs. Y CTaHOBKA JUIs
ONpeJIEeIeHUs JUIMNHHOBOJIHOBOM IPaHUIbI CIIEKTPA
TIOTJIOIICHUS M BBIUKCIEHUE NOCTOSHHOM [1manka.
YcTaHoBKa 1715 U3y4eHus: abCONIOTHO YEPHOTO TeJa.
VYcTraHoBka 1715 M3ydeHust BHenHero gporo3ddexra




71. YueOHble ayTuTOpHH I TPOBEACHUS
NPaKTUYECKUX 3aHATUH, 1a00paTOPHBIX
padoT,IpyNIIOBBIX U MHANBUIYaJIbHBIX
KOHCYJIbTAIUH, TEKYILIEro KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTECTALNKU

Meb6ens: Ctonsl (mapThl), 10CKa MEJIOBast, JOCKa
MapkepHas, ctoJ Jabopatopusiit JID-JI00, cron
naboparopubiii Majbiid JIO-OO0, mkad BHITIKHOMN C
MIO/IBOJIOM BOJIBI,

O6opynoBaHue: MPOEKTOP, IKPaH, BECHl TEXHUYECKHE,
yCTaHOBKA TUTPOBaJIbHAasl, CEKYHIOMED,
naboparopHblit peoctat, KoHaykTomerp Waterproof
ECScan Low, Becel ananutnyeckue GR-120,
MarHUTHBIE MENIAJIKH, BEChI JabopaTopHbie: BJITD
2200, BJIT-1100, BJITD-150, neusr mydenpHas 3 1
CHOJI-3/11, cymmnbsnbii mkad NOL 24/200, pH-
MeTp-muiuiBodbT™MeTp pH-150MMU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKHI
n3meputenb «CtaTyc-2», CUETUUK a3POUHOB
«Candup»

Xumuyeckas nocyja (mpoOdupKu, MTaTUBbI, CTAKaHBI,
KOJIOBI, OIOPETKH, MUTICTKH, IITATUBHI JJIs MPOOUPOK),
XUMHYECKHE PEaKTHBBI.

Y4eOHOo-HarIIHbIE TOCOOUS U MIAKATHI:
[Tepuoanueckas cucTeMa XMMHYECKUX DJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIE
BaKHEHIINX CoJel U rupokcu1oB, CTeneHb
JIMCCOLMAMU KUCIIOT ,IIEJI0YE U COJIEH B BOIAHBIX
pactBopax, [Ipon3sBenenne pacTBOPUMOCTH
HEKOTOpBIX HEKOTOPBIX BewecTs npu 180 C,
KoHcTaHTBl HECTOHKOCTH KOMIUIEKCHBIX HOHOB, Cxema
BOJIOPOJHOTO 3JIEKTpoAa, P HanpsoKeHust METaIjIoB.
HopwmanbHble (cTaHgapTHBIE) AIEKTPOAHbBIE
MOTSHIIHAIbI, XMMHUYCCKHE CBOMCTBA METAILIOB,
3amuTa MeTajuia OT Koppo3uH(IpoTekTopHas), Cxema
KOHTAaKTHOM KOppO3un MeTauioB, Cxema
KOPPO3MOHHOI'O pa3pylICHUs Kele3a

71. YueOHble ayIUTOPUH JUI IPOBEACHUS
JEKIIMOHHBIX 3aHATHH

Y4eOHast ayTUTOPUS IS IPOBEACHHUSI 3aHATHIMA
JIEKIIMOHHOTO TUTIA, KOMILICKT MYJIbTHMEIUHHOTO
o0opynoBaHus (IIEpPCOHAIBHBIN KOMITBIOTED,
MYJBTUMEAUNHBIA POEKTOP, IKPaH, ayJUOCUCTEMA),
JTOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
nojakioueHue kK komnsiotepHoit cetu CIIOIACY,
BbIXOJ] B VIHTEpHET

71. YueOHble ayAUTOPHUH IS IPOBEICHUS
NPAaKTUYECKHUX 3aHITUHN, TPYIIIOBBIX H
WH/IMBUIYAIbHBIX KOHCYJIbTAIUN, TEKYIIIETO
KOHTPOJISI U IPOMEKYTOUHOW aTTeCTAIlNN

Kommiekt MynbTuMeIuitHOr0 000pyA0BaHUS
(mepcoHabHBIA KOMIIBIOTEP, MYJIbTUMEINHHBIH
MIPOEKTOP, IKPaH, ayAUOCHCTEMA), T0CKA, KOMIUIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CII6GI'ACY, Bbixon B MHTepHET




71. YueOHble ayniuTOpUHU ISl IPOBEICHUS
71a00paTOPHBIX pabOT

nabopaTopus OOIIeH U CTPOUTEIIBHON (PU3UKH
2-s KpacHoapwmeiickas yi. 1.4

Ayn. 318

Omnpenenenue odObeMa IUIUHAPA IIPU TOMOIIN
IITAHTEHITUPKYJIS (IITAHTCHIIUPKYJIIB); Y CTAaHOBKA JUIS
WCCIIEIOBAHMS 3aBUCUMOCTH TIeproa Koaebanui
MaTEMaTHYECKOTr0 MasTHUKA OT €ro JTUHBI U
orpesieNieHUue YCKOPEHUS CBOOOIHOTO MaCHHS:
MastHuk

YcTaHOBKa /1Sl MCCIIEOBAHUS 3aBUCHMOCTH TIEpHOJIa
KoJeOaHUi MAaTeMAaTHYECKOTO MAsITHUKA OT €T0 JIJTMHBI
U ompesieliecHUue YCKOPEHUs CBOOOIHOTO TaCHHS,
YcTaHoBKa 715 ONpeieTIeHUs] YCKOPEHUsI CBOOOTHOTO
MajieHusl 10 Mepruoay KojieOaHU MaTeMaTH4eCKOro
MasiTHUKA; Y CTAaHOBKA JJIsl U3y4eHus: (PU3MIECKOro
MasiTHUKA; Y CTAaHOBKA JJISl ONIPEIeTICHUS] MOMEHTA
WMHEPIMHU Tea M0 MEePUOIy KPYTHIbHBIX KOJIeOaHuM:
YcTaHoBKa 7151 ONpeiesIeHUs] MOMEHTa HHEPIUU
napajuiesienune1a MeToI0M KPYTHIIbHBIX KOJeOaHuM:
YcTaHoBKa 715 ONpeieTICHUs] MOMEHTAa HHEePIIUU
JIUCKA TI0 MIEPHOY KPYTUIIbHBIX KOJICOaHHIA.
YcTaHoBKa 17151 U3y4EHUSI OCHOBHOTO YPaBHEHHUS
JTUHAMHKHU BPAIlaTeIIbHOTO JABHKEHHUS C TIOMOIIIBIO
MasTHuka O6epOeka

YcTaHoBKa 715 ONpeieTICHUs] MOMEHTAa HHEPIIUU
MasiTHUKAa MakcBesuia. Y CTaHOBKa ISl ONIpeIeICHHUS
ko3¢ duleHTa BOCCTAHOBIICHUSI CKOPOCTH MPU
yIIPYroM yaape. Y CTaHOBKa sl ONIPEeICTICHUS

ko3¢ uleHTa BOCCTAHOBIIEHUSI CKOPOCTH MPU
yIIPYroM yaape. Y CTaHOBKa sl ONIPEeIeICHUS
TEPMHUUYECKOTO KO3 PUIMEHTA JaBICHUS ra3a npu
MTOMOIIIY Ta30BOTO TEPMOMETpA.

YcTaHoBKa 1715 ONIpeieTIeHHs TOBEPXHOCTHOTO
HaTSKEHHsI METO/IOM OTpbIBa KoJbIla (MeTo a0 Hym).
YcTaHoBka 71 onpeneneHus kodpuimenta BI3KocTu
xuakoctd MetogoM CTokcay. Y cTaHOBKA st
omnpeaeneHus: KOOPHUIUEHTA BI3KOCTH, JITMHbI
cBoOoHOTO Tipodera u 3¢ppekTUBHOrO TUaMeTpa
MOJIEKYJIBI Ta3a. Y CTaHOBKA JJISl ONIpEeIeTICHUS
koa(duireHTa BI3KOCTH BO3AyXa KAMUUISIPHBIM
METOJIOM. Y CTaHOBKA JJIsl U3MEPEHHs YHUBEPCATbHOM
ra3o0BOM MOCTOSIHHOM. Y CTaHOBKA JUISL OIIPEAEIIECHUS
OTHOIICHUS TEIUIOEMKOCTEH BO3/IyXa. Y CTaHOBKA IS
OTIpe/ICTICHUS] OTHOIICHHUS TETUIOEMKOCTEH BO3/TyXa.
Bech mabopatopHbIe 3JIeKTpOHHEIE. Bechl
naboparopusie 1100

71. IlomerieHus A1 CAMOCTOSITEILHON pabOThI

[Tomemienue amst CaMOCTOSTENEHOM paOOTHI
(uuTanpHbIN 3251 6uOMMoTeKH, aya. 217): I11IK-23 mrT., B
T.4. 1 .- IIK gost mur ¢ OB3 (cucteMHbId OJI0K,
MOHHTOP, KJIaBUATypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTepHET» U o0ecreyeHneM J0CTyma B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBHYIO
cpeny CIIOI'ACY.

I[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBarTCs CIICHHUAJIBHBIC YCIIOBHUA JIsI TOJTYUCHUS
06p330BaHI/I$I B COOTBCTCTBHHU C TpCGOBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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