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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 r. Ne

3aB. kadenpoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.prynnc

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM rofy Ha 3aceqanuu Kadeapelr DOHU3UKU

[Iporokomn ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapel DOu3uku

[Iporokom ot 20 1. Ne

3aB. kadeapoi M.B.XpKmec




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMu OCBOGHMSI TUCHUIUIMHBI «(U3HMKA» SBISAIOTCA: PACIIUPEHHS O0YYaroIIMMHCS
BJIa-JICHUSl HABBIKAMM aHAJM3a W CHUHTE3a B XOJ€ IMOJY4YCHHUS MPEACTABICHUN O
byHIaMEHTAIbHOM CTPOEHUM MaTepud M (PU3NYECKUX MPUHIUNAX, JIEKAlIMX B OCHOBE
COBPEMEHHOU €CTECTBEHHO-HAYYHOUW KapTHHBI MHPA; MPUOOPETCHHE HABBIKOB HCIIOJIb30BAHUS
¢bu3MKO-MaTEeMaTUYECKOT O anmapara JIjs peuieHus 3a1a4d B NpopeCcCHOHATbHON AESITENbHOCTH;
HAy4UTCS MCMOJIB30BaTh OCHOBHBIC MOHSTHS, 3aKOHBI U MOJIENTM TEPMOJUHAMUKHU, XUMHUECKOU
KMHETUKH, TEepPeHoca Telsla U Macchl Ui PEIICHUs WHXKEHEPHBIX 3ajad; (OopMUpOBaHUE Y
CTYJICHTOB COBPEMEHHOT'0 €CTECTBEHHO-HAY4YHOT'O MUPOBO33PEHUS; pacumpenue
HAYYHO-TEXHUYECKOTO KPYyro3opa.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Hucnummuaa ®u3nka BXOAUT B 0a30BYI0 4acTh y4eOHOTO IIaHa 0Opa30BATEILHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHUSI JUCITUTUTUH/ IPAKTUK:

JucuumnnuHa «pu3rka» BXOAUT B 0a30BYI0 4acTh O10ka 1 0Opa3zoBaTenbHOM TPOrpaMMBI.

JUis  w3ydeHWss ~ TUCHUIUIMHBI ~ HEOOXOMWUMBI ~ 3HAHUS, YMCHHS,  BIIAJICHUS,
c(OpPMHUPOBAHHBIC B Pe3yJbTaTe U3yUCHHsI JUCIUIUIMH «(DU3HKA», «MaTeMaTHKa» U «XUMHS» B
paMKax cpesnHel 00111e00pa30BaTeNbHOM IKOJIBI.

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynpraTe OCBOGHMS TUCHHUIUIMHBI (MOIyns) «Du3uka» 00ydaromuiics TOJKEeH
00J1a1aTh CIEAYIOIMIMMHI KOMIIETCHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIIMHU
OIIK-4 TOTOBHOCTBIO COYETATh TEOPUIO U MPAKTUKY IS PEILIECHUS MHKCHEPHBIX 3a1a4
3HaThb [] OCHOBHBIE ONPEEICHHS U TIOHATHSI MEXaHUKHU, MOJIEKYJIIPHON (DU3UKHU U

TEPMOANHAMMKH, dJIEKTPOAUHAMHUKH, ONTUKHU, ATOMHOMU U sII€pHON (PU3HKY;
[] OCHOBHBIE TUIIBI (PUBUYECKUX 33/1aY;

Ymeth (1 00cyxnath criocoOb! 3pPeKTUBHOTO pelieHus pu3nuecKux 3aaay;
[J pacnio3HaBath 3(h(PEeKTUBHOE pelIeHue OT HedPPEKTUBHOTO;

Bnagets [l HaBBIKAMM U METOJIMKAMHU O606I.L[CHI/I$I PE3YJIbTATOB PCIICHUA,
3KCHepI/IMeHTaHBHOI\/'I JACATCIbHOCTH,

[J cnocobamu OIICHUBAHHUA 3HAYMMOCTH U HpaKTHqCCKOﬁ IMPUTOAHOCTU
IMOJIYUYCHHBIX PE3YIbTATOB,

[ HpO(I)CCCI/IOHaJ'H:HLIM SA3BIKOM HpeZ[MeTHOﬁ obactu 3HaHMA,

[TK-1 crmocoOHOCTHIO K aHATTU3Y U CUHTE3Y

3HaTh ] OCHOBHBIE OIpe/IeTCHHS] U MTOHITHSI pa3aesioB (HU3HKHY;
[l ocHOBHBIE (PU3HUECKUE 3aKOHBI,




VYmeTb

[} BBIIENATH OCHOBHBIE (DU3MUECKUE SBICHHS TPU PACCMOTPEHUHT
(bu3nuecKux 3a/1ay;

[ 006cyxaath criocoObl 3G (HEKTUBHOTO pelIeHus GU3NISCKUX 3a/1a4;

[] pacrio3HaBath A3PPEKTUBHOE pelieHre 0T HeAPPEKTHBHOTO;

[ 0OOBSCHATH (U3NYECKUE SIBICHUS C TOUYKU 3PCHUSI OCHOBHBIX 3aKOHOB
¢buzn-xu;

[] KOPPEKTHO BBIPAXKATh U apIryMEHTUPOBAHHO OOOCHOBBIBATH MOJIOKEHHSI
OCHOBHBIX (PU3NYECKUX TEOPHIA.

Bnanets

(] cocobamu IEMOHCTPAIUU YMEHUSI aHATHM3UPOBATh (DU3UUCCKHE SBICHHS
1 3aKOHOMEPHOCTH;

(] HaBBIKAMH M METOJIUKAMU O0OOIICHHUS PE3yIbTATOB BBITOJIHEHHUS
1abopaTopHBIX padoT;

[] cocobamu OlIEHUBAHUS 3HAYMMOCTH U MIPAKTUIECKOU TPUTOTHOCTH
IMOJIYUYCHHBIX PE3YJIbTATOB,

I1K-3 roToBHOCTBIO

HCIIOJIBb30BaTh (1)I/I3I/IKO-MaTeMaTI/I‘-IeCKI/If/'I arnmapar i pecHus 3a1a4,

BO3HHKAIOIIUX B XOAC HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

3HaTh

] OCHOBHBIE METOMBI pelIeHUS PU3NICCKUX 3a/1a4;
[] OCHOBHBIE 3aKOHBI 001el (PU3UKH

YmMmern

[} BBIIENATH OCHOBHBIE (PU3HUECKUE SBICHUS TP PEUICHUN (PUINIECKUX
3ajau;

] KOPpPEKTHO (GOPMYJIUPOBATH U APTYMEHTUPOBAHHO OOOCHOBBIBATD
HE00XO0AMMOCTh IPUMEHEHUS! OCHOBHBIX (PU3NYECKUX 3aKOHOB IIPH
peuieHnn GU3NYECKUX 3a/a4.

BraneTs

[J cnocobamMu J€MOHCTPALlMY YMEHUS aHAJIN3UPOBATh IPUPOJAHbIE SIBICHUS;
[] MeTo/1aMu peleHus] PU3NYECKUX 3a/1ay;

(] HaBBIKAMU M METOJUKaMH 0000IIEHNS PE3YIbTaTOB PELICHHUS,
JKCIEPUMEHTAIBHOMN JEATEIBHOCTH;

[] cnocoGamu OIIEHWBaHUS 3HAUMMOCTH U PAKTUYECKOM MPUT0THOCTH
IIOJIyYEHHBIX PE3YJIBTATOB;

[1K-4 roToBHOCTEIO

HCIOJIb30BaTh OCHOBHBIC ITOHATHSA, 3aKOHbI 1 MOJCJIN TCPMOJANHAMUKH,

XUMHYECKOH KHHCTHUKHU, IICPCHOCA TCIIJIa U MACCHI

3HaThb [] OCHOBHBIE ONPEETCHHSI U TIOHATHS MOJIEKYJISIPHOIN (PU3NKH 1
TEPMOJANHAMMUKHY;

YmMmeTh [] KOPPEKTHO BbIpa)xaTh U apryMEHTHUPOBAHHO OOOCHOBBIBATH MOJIOKEHHS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH U TEPMOAUHAMUKH.
[J pemats 3agaun no MKT, TepMoaHAMUKH U TEII0-, MACCONIEPEHOCY.

Brnaners [ mpodeccroHaTBHBIM SI3bIKOM TIpeaMeTHOU obsacth 3Hanus MKT,

TCPMO-AUHAMUKHU U TCIJIO-, MACOOIICPCHOCA,




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mmas Tpya0eMKOCTh AUCIUIUTMHBI cocTaBisieT 10 3adyeTHpix equnun; 360 akama. 4acoB, B TOM
qyuce:
— KOHTaKTHas padora — 195 akaj. 4acos:
—ayauTopHas — 187 akaz. yacos;
— BHEAyJUTOpPHAs — 8 aKaJI. 4acoB
— caMocTosTeNnbHas pabora — 93,6 aka. yacos;
— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast g
o | KoHTaKTHAA pabora E 3 ®dopma TeKyILero
=
N B aKaJl. yacax 2] Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) == A . p Kon
S 3 © | caMOCTOSITENbHOMN | yCreBaeMOCTH U
JIACIMTUTHHBI 5 S . | KomMieTeHIUH
O g £ padoThI TIPOMEKYTOYHOM
nmab. | mpakr. | 3 &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | U &
1. ®dusnyeckue OCHOBBI MEXaHUKH
MOJITOTOBKA K
11 Kunemaruka JICKIIHSM; WHIMBUAYATBHBIE | e 4 1rc.q
MOCTYNaTEIbHOIO u 2 2/11 4 MPaKTUIECKUM JIOMAIlIHUE HK’ 3 '
BpaIIaTeIbHOTO BIKCHUM 3aHATHUSIM; 3agaun; AKP
KOHTPOJIIO;
MOJIrOTOBKA K
JIEKLIUSIM; MHIVBHIYaJIbHbIC
1.2 JluHamuka TG FHBHILY: OIIK-4, TIK-1,
1 2/11 4 MPaKTUUECKUM | TOMalIHNe 3a/1a4H;
MOCTYNATEIBHOTO IBIKEHUS IK-3
3aHATHIM, AKP
KOHTPOJIIO;
MOJITOTOBKA K
JIEKLIUSIM; MHIVBHIYaJIbHbIC
1.3 JluHamuka TG FHBHILY: OIIK-4, TIK-1,
2 2 4 MPaKTUUECKUM | TOMalIHKe 3a/1a4H;
BPAIIaTeIbHOTO IBIKESHUS IK-3
3aHATHUSM; AKP
KOHTPOJIIO;
2 MOATOTOBKA K 3amuTa
JeKUKAM; J1ao. 11a00paTOPHBIX
1.4 3akoHbl COXpaHEHUS B 2 amm | 21m | 615 3aHATHUAM; pabot Nel; OIIK-4, TIK-1,
MeXaHUKe ' MPAKTHIECKHUM | MHAWBHIYyaJIbHbIC IK-3
3aHATHSAM; JOMAIlIHUE 33]1auy;
KOHTPOJIIO; AKP
MOATOTOBKA K 3anmra
JEeKLUSIM; J1a0. 71a00PaTOPHBIX
15 MexaHndeckue 2 spon | 21um 5 3aHITHSIM; pabot Ne5, OIIK-4, TIK-1,
KOJICOAHUS M BOJIHBI MPAKTHIECKUM | MHANBHIyaIbHbBIC IK-3
3aHSITHUSIM; JOMalIHUE 331a9H;
KOHTPOJIIO; AKP
MOJITOTOBKA K
JICKIIUSIM; VMHIVBHIYaJTbHbIC
1.6 DJeMEHTHI 1 i JIHBHILY OIIK-4, TIK-1,
. 1 2 4 [IPaKTUYECKUM | JOMAIlIHHUE 3ajjauy;
PEeNATHBHUCTCKON MEXaHUKHU TK-3
3aHATHM; AKP
KOHTPOJIIO;
Wroro no pazneny 10 | 9/31 | 12/41 (27,15
2. Craructuueckas ¢Qusuka U
TEPMOANHAMHKA




IoATrOTOBKA K

Samura

JIEKIHAM; J1a0. 11ab0paTOPHBIX
3aHATHIM; abot Ne 11; OIIK-4, TIK-1,
2.1 Cratuctuyeckas (pu3uKa 2 | 411 | 1/11 4 p
npaktuieckuM | uaauBuayansHbie | I1K-3, TTIK-4
3aHATHAM; JIOMAIlIHHUE 33]1a4y;
KOHTPOIJIIO; AKP
MOATOTOBKA K
2.2 JIEKITUSIM; WNunuBuayanbpHbIe
L FHBHILY OIIK-4, TTK-1,
MonekysipHO-KHHETHYECKas 1 1 4 MPAaKTUYECKUM | TOMAIIIHHUE 33]1auHu;
[K-3, I1IK-4
TEOpUs UACAIBHOIO ra3a 3aHATHSIM; AKP
KOHTPOJIIO;
MIOJITOTOBKA K 3amura
JEKLUSIM; J1a0. J1a00PaTOPHBIX
2.3 TlepBoe u BTOpOE Hayaia 3aHATHAM; pabot Nel4, Nel5; |OIIK-4, IIK-1,
2 421 | 3/11 | 10
TEPMOIUHAMHUKHI npaktuieckuM | uaauBuayansHbie | I1K-3, TTIK-4
3aHATHAM; JIOMAIlIHHUE 33]1a4y;
KOHTPOJTIO; AKP
MOATOTOBKA K
JIEKIHAM; WHIMBUAYAIBHBIE | e 4 1pcq
2.4 SIBnenus mepeHoca 1 5 MPAaKTHYCCKUM | TOMAIIIHHUE 33]1a4Hu; ' '
IK-3, [1K-4
3AHATUSIM; AKP
KOHTPOJTIO;
MOJITOTOBKA K
. . JICKIHAM; MHIUBHIYaJIbHbIE
2.5 CsoiictBa TBEPABIX U 1 JUBHILY OIIK-4, TIK-1,
1 4 MPaKTUYECKUM | TOMalIHKE 3a/1a4H;
JKUJKUX TEN TIK-3, I[IK-4
3aHATHIM, AKP
KOHTPOJIIO;
HWroro no pazaeny 7 831 | 521 | 27
Hroro 3a cemectp 17 | 17/61 | 17/61 [54,15 9K3aMeH
3. DIeKTpIYECTBO M MarHeTH3M
MOATOTOBKA K 3ammra
JEKLHUAM; J1a0. 11a00paTOPHBIX
3.1 DIEKTPOCTATHIECKOE LA paTop
3aHATHIM, pabot Ne21; OIIK-4, TIK-1,
moje B BakyyMé H B 3 4/11 | 1/11 2
MIPAKTUYECKUM | MHAMBHUIYyaJIbHBIE IK-3
BEILECTBE
3aHATHUSIM; JOMalIHUE 331a4H;
KOHTPOJIIO; AKP
MOJITOTOBKA K
JICKIHAM; J1a0.
3.2 IIpoBoaHuKH u ’ NunuBunyanbHbIe
POBOI 3aHATHUSM; JMBHILY OIIK-4, TIK-1,
JIUBIIEKTPUKU B 2 1 1 JIOMAIIIHUE 3a/1a4H;
MPAaKTUICCKUM TIK-3
SJEKTPUIECKOM II0JIe ] AKP
3aHATHSM;
KOHTPOJTIO;
MOJITOTOBKA K 3anmra
JEeKLUSIM; J1a0. 71a00PaTOPHBIX
3.3 ITocTosHHBIH 3 201 | 21m 3 3aHATHUAM; pabot Ne24, Ne26; |OIIK-4, ITK-1,
JNEKTPUUYECKUI TOK MIPAKTUYECKUM | MHAMBHIyaJIbHBIC IK-3
3aHATHSAM; JOMAIlIHUE 33]1auy;
KOHTPOJIIO; AKP
MOJITOTOBKA K
JEKIHKAM; J1a0.
3.4 MarunuTtocTatudeckoe a i NunuBunyansHbie
3aHITHSIM; OIIK-4, TIK-1,
rmojie B BakyyMé U B 2 2/11 1 JIOMaIlTHHUE 3a/1a4H;
MIPaKTUYECKUM IK-3
BEIIECTBE AKP
3aHSITHUSIM;
KOHTPOJITIO;
MOJITOTOBKA K
TeKIHAM; 1ab. WupuBupyanbHBIC
3.5 DNeKTpOMarHuTHas 3aHATHAM; JUBHILY OIlK-4, TIK-1,
2 2 1 JIOMAIIHHE 3a]1a4H;
UHI YKL MPAKTUYECKUM AKP TIK-3
3aHATHUSM;

KOHTPOJIIO;




IIOArOTOBKA K
JIEKIMAM; j1a0.

140591020370 RN 13313 (S

3.6 OJeKTpOMarHUTHbIC 2 1 1 3aHATHAM; |OIIK-4, T1K-1,
JIOMalIHUE 331a4H;
KOJICOAHUSI U BOJTHBI MPAaKTUICCKUM AKP TK-3
3aHSITHUSIM;
KOHTPOJTIO;
MOJITOTOBKA K 3ammra
JICKIUAM; J1a0. 11a00paTOPHBIX
3.7 IlepemeHHBIH 2 491 11 3 3aHATHIM; pabot Ne27, Ne28; |OIIK-4, TIK-1,
SJEKTPUIECKUI TOK MPAKTHYECKUM | WHAMBHUIyaJbHBIC TK-3
3aHSITHUSIM; JIOMalIHUE 331a4H;
KOHTPOJTIO; AKP
Hroro no pasaeny 16 | 15/51 | 10/41 | 12
4. BonHOBasi ONITHKA
MOJITOTOBKA K 3amura
JICKIHAM; J1a0. 11a00pPaTOPHBIX
41 Wnreppepenius 2 411 2 2 3aHATHAM; pabot Ne34; OIIK-4, IIK-1,
CBETOBBIX BOJIH NPAKTHIECKUM | MHAWBHIYyaJIbHEIE IK-3
3aHATHM; JIOMAIIIHHUE 33]1a4y;
KOHTPOJTIO; AKP
MIOATOTOBKA K Bamura
JEKLUSIM; J1a0. J1a00PaTOPHBIX
4.2 Judpakims CBETOBBIX 3aHATHSM; pabot Ne32; OIlK-4, TIK-1,
3 411 | 3/11 3
BOJIH MPAKTHIECKUM | MHAWBHIYyalbHbBIC IK-3
3aHATHSM; JOMaIIHUE 331a4H;
KOHTPOJITIO; AKP
MIOATOTOBKA K Bamura
JEKLUSIM; J1a0. J1a00PaTOPHBIX
4.3 Tlonsipusanus CBETOBBIX 2 2 5 3aHATHIM, pabot Ne35; OIIK-4, TIK-1,
BOJIH MIPAKTUYECKUM | MHAMBHUIYyaJIbHBIE IK-3
3aHATHUSIM; JOMalIHUE 331a4H;
KOHTPOJIIO; AKP
HWroro no pazaeny 7 821 | 711 7
5. DneMeHThI KBAaHTOBOW (U3UKH
MOATOTOBKA K
JISKUUAM; 7120, NunuBunyanbHbie
3aHATHIM; OIIK-4, TIK-1,
5.1 TennoBoe u3nmy4yeHue 2 2/11 1 JOMAIIIHHUE 33]1a4y;
MPaKTUIECKUM IK-3
AKP
3aHITHUSIM;
KOHTPOJIIO;
MOJITOTOBKA K 3amura
JeKUUsM; J1ao. 11a00paTOPHBIX
5.2 Dotosdext 2 son | 21m 5 3aHATHUAM; pabot Ne36; OIIK-4, TIK-1,
MPAKTHIECKHUM | MHAWBHIYyaJIbHbIC IK-3
3aHATHSM; JIOMAIIIHUE 33]1a4y;
KOHTPOJIIO; AKP
MOJITOTOBKA K
TeKIHAM; 1ab. WnauBunyansHbie
3aHSATHSIM; OIIK-4, TIK-1,
5.3 Dddexr Komnrona 2 2/11 1 ’ JIOMAIIHHE 3a]a4H;
MPaKTUYCCKUM TIK-3
AKP
3aHSITHSIM;
KOHTPOJTIO;
MOATOTOBKA K 3anmra
JEKLUSIM; J1a0. 71a00PaTOPHBIX
5.4 Teopus atoma Bomopona 4 s | 21um 2 3aHITHSIM, pabot Ne41; OIIK-4, TIK-1,
o bopy MPAKTHYECKUM | WHAMBHUIyaJIbHBIC TK-3
3aHSITHUSIM; JOMaIIHUE 331a4H;
KOHTPOJTIO; AKP




IIOArOTOBKA K
JIEKIMAM; j1a0.

5.5 DrnemeHTHl KBaHTOBOH 3aHATUSAM; Hn B yanbHbie OIIK-4, TIK-1,
2 1 1 JIOMaIIHUE 33]1a9H;
MEXaHHUKHI MPaKTHIECKUM TK-3
AKP
3aHATHUAM;
KOHTPOJIIO;
MOITOTOBKA K 3ammra
JICKIUAM; J1a0. 11a00paTOPHBIX
56 Atom BOJOpoga B 2 4 1 2 3aHATHIM; pabot Ne42; OIIK-4, TIK-1,
KBaHTOBOW MEXaHHKeE MPAKTHYECKUM | WHAMBHUIyaJbHBIC TK-3
3aHATHUAM; JIOMAIITHUE 3a/1a4H;
KOHTPOJTIO; AKP
Hrtoro no pazgeny 14 | 14/511 | 10/41 | 9
6. dusmka TBEPIOTO TENA
MOJTOTOBKA K
TeKIHAM; 7126, HNuauBuayanbHbie
6.1 ®dusuueckue CBOWCTBA 3aHATHSM; JUBHILY OIIK-4, TIK-1,
N 2 2/11 | 1/114 1 JIOMAIITHHE 3a]a4H;
TBEPABIX TET MPaKTHIECKAM AKP TIK-3
3aHITHSM;
KOHTPOJIIO;
OrOTOBKA
6.2 CrarucTuka floaror ].3K K
®epmu-/lupaka JICKIIHSM; J1a0. WHauBuayanbHbIC
P ’ 3aHATHAM; OIIK-4, TIK-1,
O6pa3zoBanue 2 2/11 1 1 JIOMAIIIHUE 33]1a4H;
MPaKTUIECKUM IK-3
JHEPIETHYECKUX 30H B . AKP
3aHSATHAM;
KpHCTaJlIe ]
KOHTPOJIIO;
MIOATOTOBKA K Bamura
63 Kiaccmeckas " JEKUUAM; J1a0. 11a00paTOPHBIX
3aHATHIM, pabot Ned4; OIIK-4, TIK-1,
KBaHTOBas Teopust 2 2/11 1 2
MIPAKTUYECKUM | MHAMBHUIYyaJIbHBIE IK-3
3IEKTPONPOBOHOCTH
3aHSATHAM; JIOMAIlIHHIE 3a1a4H,
KOHTPOJIIO; AKP
HWroro no pazaeny 6 6/31 | 3/11 4
7. ®usnka aTroMHOro sapa W
3JIEMEHTAPHBIX YACTHI]
ITOATOTOBKA K
TeKIAM; 120 WunuBumyansHBIC
7.1 CoctaB aTOMHOTO sIpa. 3aHATHIM, JBHILY OIIK-4, TIK-1,
2 121 1 JIOMaITHUE 3a]1a4H;
Mogenu ctpoeHus saep MPaKTUIECKUM AKP IK-3
3aHSATHUAM;
KOHTPOJIIO;
MOJTOTOBKA K 3amuTa
JeKUUAM; J1ao. 11a00paTOPHBIX
; 051, Ne53; [OIIK-4, TTIK-1
7.2 PagroakTHBHOCTH 2 8/41 1/11 | 4,45 3AHATHAM, pabot Ne51, Ne33; 1O . '
MPAaKTUYCCKUM | WHAWBUAyaJbHBIC TIK-3
3aHATHAM; JIOMAIITHUE 3a/1a4H;
KOHTPOJIIO; AKP
MOATOTOBKA K
TeKIHAM; 1ab. HNuauBuayanbHbIe
7.3 Snepusie peakuuu. 3aHATHIM; JWBHILY OIIK-4, TIK-1,
2 1/11 1 JIOMAIIHHE 3a]a4H;
SnepHast sHEpreTHKA MPaKTUYCCKUM AKP TIK-3
3aHATHAM;
KOHTPOJTIO;
MMOATOTOBKA K
TeKIAM; 120 WunuBupyansHBIC
7.4 DIeMEHTHI ¢buzuku 3aHITHSIM, JHBHILY OIIK-4, TIK-1,
2 1/11 1 JIOMAIIHUE 3312491,
3JIEMEHTaPHBIX YaCTHI MPaKTHIECKUM AKP TK-3
3aHATHUAM;
KOHTPOJIIO;
Uroro no paspeny 8 8/41 | 4/51 | 7,45
Hroro 3a cemectp 51 [51/191|34/1511]39,45 9K3aMeH
Hroro no nuciuminHe 68 |68/251|51/211| 93,6 9K3aMeH OIIK-4,IIK-

1,I1K-3,ITK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMM  NPEeIyCMOTPEHHBIX BMJOB y4eOHOW pa®OThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTUN MHCIONb3YIOTCA TpPAaJULUOHHAsA, WHTEPAKTUBHAs M aKTUBHAas
dbopmbI OOyUEHHS.

Tpaguumonnass gopma OOy4eHHUs pealn3yeTcss MPEeUMYIIECTBEHHO IPH IMPOBEACHUHU
JICKLIMOHHBIX 3aHATHI, Ha KOTOPBIX M3JIarat0TCsl OCHOBHBIE TEOPETUYECKHUE IOHATHUSA, 3aKOHBI U
OpUHIUNB! GU3UKU. YacTh JEKIMOHHBIX 3aHATHI MPOU3BOAUTCS C TIOMOIIBI0 MYIBTUMEAUHHOTO
00OpyOBaHUs, YTO TIO3BOJIAET IOBBICUTh HH(GOPMALMOHHYK) HACBIIIEHHOCTh Y4eOHOro
npoliecca 1 yIy4lIuTh BOCIPUATHE NToTydaeMoil nHpopmannu. KoHTekcTHOE 00yueHue B paMKax
JICKLIMOHHBIX 3aHATUHN IIPOBOIUTCS 3a CUET IIPUBEACHUS IIPUMEPOB IPAKTUYECKOTO TPUMEHEHHUS
U HCIOJNB30BaHUS (YHAAMEHTANBHBIX (PU3MUECKUX 3aKOHOB M CJIEACTBHM W3 HUX B
npo¢eCCHOHATBHON JesTeNnbHOCTH oOyuaromierocs. JIEKIMOHHBIN Marepuan 3akperisiercs B
XO0/Ie JTa0OPAaTOPHBIX U MPAKTUIECKUX 3aHATHSIX

VY4eOHbIM MJIAaHOM JJIsi OCBOCHHUS JUCLUIUIMHBI IPEIYCMOTPEHO 68 4. 1abopaToOpHBIX U
514. mpakTHUYECKUX 3aHATUI B MHTEPAKTUBHOWU (hopme. B paMkax MHTEpaKTUBHOIO OOyueHUs
OPUMEHSIOTCS paboTa B KOMaHJe, MHIUBUAyaJIbHOE OOy4YeHME, a TaKKe IPU HCIOJIb30BAaHUU
HuTepHeT-pecypcoB [uist orcka HH(GOpMaIMy IPU MOATOTOBKE K 3allluTe Ja00paTOPHBIX padoT.

CamocrosarenbHass pa0oTa CTYJEHTOB CTHUMYJUPYET CTYIEHTOB K CaMOCTOSTEIbHOMN
npopaboTKe TeM B IMpoIecce MOATOTOBKM K CEMHHAPCKUM 3aHATHSM, TECTOBBIM padoTam,
JK3aMEHY.

Pe3ynbrar 00yueHuss KOHTPOIUPYETCS IK3AMEHOM.

6 YueOHO-MeTOAUYECKOE 00eciedeHUEe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[IpencraBneno B mpunoxxenuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Kann, K. b. Kypc o6mieii ¢pusuku: Yuebnoe mocobue / K.b. Kann. - Mocksa : KYPC:
HULL UH®PA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - Tekcr : anektpoHHbIid. - URL:
https://znanium.com/catalog/product/956758  (mata o6pamenus: 12.11.2020). — Pexum
JI0CTyTa: MO MOJIITUCKE.

2. KombutoBa, O. C. Kypc o6meii ¢pusuku: Yuedonoe nocodue / Konsutosa O.C. - Mocksa
:C1T'AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekct : anekTponHbii. - URL:
https://znanium.com/catalog/product/975925  (mata oOpamenus: 12.11.2020). — Pexum
JI0CTYyTIA: IO TOJIITUCKE.

0) lonoJiHMTEILHAA JIATEpaTypa:

1. KpaBuenko, H. }O. ®usuka : yueOnuk u npaktukym ais By3os / H. 10. KpaBuenko. —
Mocksa : WznmatenmsctBo FOpaiit, 2020. — 300 c. — (Bwicmee obOpazoBanme). — ISBN
978-5-534-01027-5. — Tekcr : onekrponssii // DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/450821 (nara obparuenus: 12.11.2020).

2. Koukun, 10. I1. Coopuuk 3amau mo ¢usuke : npaktukym / FO. I1. Koukun, U. IO.
borauesa ; MI'TV. - Maraurtoropck : MI'TVY, 2018. - 1 snekrpon. ont. guck (CD-ROM). - 3arm. ¢
TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true  (mata ooOpamenus: 23.10.2020). - MakpooObekT. - Tekcr
aneKkTpoH-HbIH. - ISBN 978-5-9967-1162-8. - CBenenus nocrynusl Takke Ha CD-ROM.



https://znanium.com/catalog/product/956758
https://znanium.com/catalog/product/975925
https://urait.ru/bcode/450821
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true

B) MeToau4eckne yKazaHus:

1. Mexanuka. MosnekyssipHast pu3HMKa ¥ TEPMOJHHAMHEKA : Ta00paTOPHBIi pakTukyM / E.
H. Acranos, 3. H. botaesa, JI. C. Jlomkenkosa u ap. ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
snektpon. omr. guck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true  (mara oo6pamenus: 23.10.2020). - Maxkpooobekr. - Tekcr
AIIEKTPOH-HBIH. - CBeteHus JocTynHbl Takxke Ha CD-ROM.

2. Beuepkun, M. B. DiekTpocTaTiKa ¥ MOCTOSHHBINA TOK | mpakTukym / M. B. BeuepkuH,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepretuku u aBToMaTHku, Kad. usuxwu. -
Maruutoropcek : MI'TY, 2012. - 1 saekrpon. ont. auck (CD-ROM). - 3ari. ¢ TUTyI. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true  (mata ooOpamenus: 23.10.2020). - MakpooObekT. - Tekcr
AIEKTPOH-HBIN. - CBenenus noctymnHsl Takke Ha CD-ROM..

3. Apkyauc, M. b. BonnoBas ontuka . ydebHoe mocooue / M. B. Apkymuc, A. A.
Hukomaes ; MITY. - Marautoropck : MITY, 2015. - 53 c¢. : wr - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121
179/1152.pdf&view=true  (mara oo6pamenus: 23.10.2020). - Makpoobobekr. - Tekcr
ANEKTPOH-HBIN. - IMeeTCsl meyaTHbIN aHaJIor.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecrnieueHne

HaumenoBanue [10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Office 2007 Ne 135 o 17.09.2007 GeccpotHO
Professional
MS Windows 7
Professional (s N1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

FAR Manager cBOOOHO O6eccpouHo
7Zip CBOOOTHO B OeccpouHO

IIpodeccuonanbHble 6a3bl JAHHBIX 1 HH()OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

DnekTpoHHas 0a3a MepUOIUYECKUX u3naHuii East
View Information Services, OO0 «MBUC»
Hanmonansnass wuH(pOpMaMOHHO-aHATUTHYECKAS
cuctema — Poccuiickuii  mHAekc Haygnoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
ITouckoBas cucrema Axanemuss Google (Google
Scholar)
Nudopmanmonnas cucrema - EguHoe OKHO
JOCTYIa K HHGOPMAIMOHHBIM pecypcam

9 MaTepHaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

https://dlib.eastview.com/

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121179/1152.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1152.pdf&show=dcatalogues/1/1121179/1152.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

Tun u Ha3Banue aynuropuu OcHalleHUe AyTUTOPUH

VYueOHbIC ayaMTOPUU JUIS MPOBEACHUS 3aHATHN JekuuoHHoro tuma (Ne388, 394)
MynbTUMEANITHBIE CPEICTBA XPAaHSHHUSI, TIEpeadr U PEICTABICHUS HHPOPMAITHH.

VYyeOHast ayquTopus IS IpOBeIeHUs 1abopaTopHBIX padbot: JlabopaTopus « MexaHuku,
MOJIEKYJsipHOM ~ pm3uku  u  TepmomuHamuku»  (Nel75)  JlaGopatopHble  YCTaHOBKH,
U3MEepHUTeNIbHbIe TPUOOPHI AJIs MPOBEACHUS JIa0OPATOPHBIX PaboT:

1. bBamuctuueckue MassTHUKHU.

2. MastHuk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKA JUIsS MCCIIEOBAHUS PaCIpE/ICIEHUs] TEPMOIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlaGopaTtopHasi ycTaHOBKa MJIsi ONpEACTCHUs IOKa3zaTeledl aanabarel Yy METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
muddy3un ra30B Ha MOJIENIN TIEpEMEIIUBAHUS IIIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOITUH B IPOIECcCe
TeriooOMeHa.

9.YcranoBka mnaGopaTopHas s H3Y4YCHHS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temrepatypsl "M®P-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIrO Tela
"MO-TET-M".

11. YcranoBka nabopaTopHasi AJisl ONPEIEICHNUs YHUBEPCAIBbHON Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenp 1abopaTOpHBI Ta30BbIE MPOLIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOHast aynuTopusi JJid IpoBeldeHus JjadopaTopHbIX paboT: JlabGoparopus
«OnexktpudectBa u ontukm» (Nel79) JlabopaTopHble YCTaHOBKH, U3MEPHUTENbHBIE PUOOPHI IS
MIPOBEICHUS TA0OPATOPHBIX PAOOT:

1.JlabopatopHas ycTaHOBKa JJIsl UCCIEIOBAHUS dJIEKTPOCTATUYECKOTO MOJISI C TTOMOIIBIO
OJINHApPHOTO 30H/1a.

2. YcTaHOBKA JI71S1 ITYHTUPOBAHUS MIITHAMIIEpPMETPA.

3. YcranoBka nabopatopHas [ist OnpeeNieHHsI MHIYKTHBHOCTH COJICHOM1a U MATHUTHOM
MPOHUIIAEMOCTH.

4. YcraHoBka jabopaTopHasi JJs M3Yy4EHHs] Pe30HAHCAa HAIMPSDKEHHH W ONpeesIeHUs
WHIYKTUBHOCTHU

5. JIaboparopHasi ycTaHOBKA JUIsl M3y4YCHHUsI UIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
TU(GPAKITUOHHON PEIIeTKH.

6. JlaGopaTopHass yCTaHOBKa JUIsS OINpENeNICHHs] pajryca KPUBU3HBI JIMH3BI W JUTHHEI
CBETOBOM BOJHBI C TOMOIIBIO KoJiel] HptoToHa.

7. JlaboparopHasi yCTaHOBKa JUIsl OTIPEICICHUS KOHIIGHTPAIlMM PAcTBOPOB caxapa U
MOCTOSTHHOM BpaIlieHusI.

8. ICTOYHHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emxocteii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Mara3un unnykruBaocteit Time Electronics 1053.

12. Marasunsl conpotuBienuii P-33.

13. Mynstumerps! nudpossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananpneiii GOS-620 FG.

16. I[Monspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VueGuas avinTonus st TNORETEHUS TA00NATONHLIX nadboT: JlTabonaTonus « AToma.



TBepaoro Tena, sapa» (Nel77) JlaGoparopHble YCTaHOBKH, HM3MEpHUTEIbHBIC NPHOOPHI IS
MIPOBEICHUS JTAOOPATOPHBIX PAOOT:

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra'.

2. YcraHOBKa JJI M3y4EHUS! CIIEKTpa aromMa BOAOPOJA U OIpPEAeTCHHS MOCTOSHHOM
Punbepra.

3. YcraHnoBka 1abopaTtopHast Jis OIpeieJieHus OTeHIMana BO30YyXKIeH s rasa.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs JUIMHBI POOETa YacTHUIl B BO3TyXe€.

5. U3mepurens ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbnbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHble ayAuTOpHH [UIS TPOBEACHHS TMPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIVBUAYAIbHBIX KOHCYJbTAIlUM, TEKYIIEr0 KOHTPOJS U MpOMEXyTouHOU artectanuu (Nel8S5,
198, 181, 183) NuTepakTuBHAsK TOCKA, TPOCKTOP;

MynpTUMEAUIAHBIA IPOEKTOP, IKPaH.

VY4eOHbIE ayTUTOPHH IS BBITIOJIHEHUS! KypCOBOTO NMPOCKTHPOBAHUS, IMOMEUICHUS IS
caMocTosATeIbHON paboThl. (Nel82) IlepconanmbHbie kKommbioTepsl ¢ maketom MS Office, ¢
BBIXOJIOM B MIHTEpPHET U C JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPETY
YHHUBEPCUTETA.

[Tomemenne Juis  XpaHeHUs W OPOPHIAKTUYIECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopymoBanusi (Nel79a, 191) Cremnaxku, ceiidbl aast XpaHEHHS Y4eOHOTO 00OpPYIOBAHHUSL.
WHCTpYMEHTHI [T peMOHTa 000pYyI0BaHUSI.



Hpuioxenne 1

Y4eOHo-MeTOAUYECKOEe  o0ecreyeHHMe  CAMOCTOSAATEJBbHOH  padoThI
00y4aImmnXxcs

[lo jgucummumHe «®Pu3uka» OpPEeAyCMOTpEHAa  ayAUTOpHAas W BHEAYAUTOpHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AynuTopHasi caMOCTOsITeNbHas pabdoTa CTYJCHTOB IPEIIOIaraeT PelieHue KOHTPOIbHBIX
3a/la4 Ha MPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBIE KOHTPOJIbHBbIE padoThl (AKP):

AKP Nel «Mexanuka. MoJiekyasipuas ¢pusuka. Tepmoaunamuka»

1. Pajiyc-BeKTOp YaCTHIIBI H3MEHsIeTCs 1o 3akoHy: I = 5t%i + j+ 2tK.

Onpenenutb: 1) ypaBHEHHE TPAGKTOPUU YACTHIIBI, 2) CKOPOCTh W YCKOPEHHME YaCTHUIIBI B
MoMeHT BpemeHH =1 c; 3) xacaTenbHOE U HOpPMAIbHOE YCKOPEHHE TOYKH B 3TOT K€ MOMEHT
BpPEMEHH.

2. OnMH MOJIb WIEaTBbHOTO OJIHOATOMHOTO Ta3a COBEpIIAET IPOIecC
1-2-3. Tp = 100K. Ha yuactke 2-3 K ra3y MOJIBOJAT KOJHUYECTBO
temnotel Q.3 = 2,5 x/[oc. Haitnute oTHOmeHme paboThl A123, > |
COBEpIIIaeMOi ra30M B XOJIe MPoIlecca, K KOJMHYECTBY TEIUIOThl  Q1-2-3, /<
MOTJIOIEHHOMY T'a30M. o s

3. Ha 6apaban panguycom R = 15 cMm HamoTano HUTh. K KOHITY HHTH [PHBA3AH IPY3 Maccoi m =
800 r, KOTOpPHBIN oOIycKaeTrcs ¢ yckopenwem a = 1,5 m/c”. Omnpenenute MOMEHT HWHEPIIUH
Oapabana.

4. Crepxenb nnuHod 1,5 M u maccoil 10 Kr MoKeT Bpaiiatbcs BOKPYT HENOJBHYKHOW OCH,
poXOosLIel yepe3 BepXHU KoHell cTepxHs. B cepenuny crepikHs ynapser myns maccoit 10 T,
JeTAas B TOPU30HTAILHOM HaIlpaBieHUU co ckopocThio 500 M/c u 3acTpeBaeT B crepkHe. Ha
KaKOH yroJ1 OTKJIOHUTCSI CTepXKEeHb nocia yjnapa’?

5. Onpenenute, MpH KakoWl TemrepaType ras3a, COCTOSIIEr0 M3 CMECH a30Ta U KHUCIOpoJa,
HanboJIee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta M KHCIIOpOoia OyIyT OTIIMYATHCS IPYT OT JIpyra
Ha Av = 30 m/c?

AKP Ne2 «Juexkrpocratuka. [locTtossHHBbINH TOK. MarHuTHOE MOJIE»

I. B Tpex BepmmHax KBaapara co CTOpoHOHM a=40 cM HaxomATcsi OJMHAKOBBIE
MOJIOKUTENbHBIE 3apsapl no 6,4 HKn kaxnapii. HaliTu HanpspkeHHOCTh M MOTEHIMAN
AIEKTPUYECKOTO MOJIA B YETBEPTOM BeplinmHe. PaccumTaTh pa3sHOCTh MOTEHIIMATIOB MEXKIY
LIEHTPOM KBaJIpaTa U YETBEPTOU BEPILIMHOM.

2. Ha puc. £=1,0 B, &=2,0 B, €5=3,0 B, r;=1,0 Om, r,=0,5 Om, e i

r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Omnpenenwure: 1) cumsl Toka L * BO
BCEX YyYacTKax IIenH; 2) TEIUIOBYID MOIIHOCTh, KOTOpas
BBIJICTISIETCS] HA COMPOTHBIICHUU R3.

i 2,02

[ 1
Gt

3 Konpgencarop ¢ eMkocThio 4 MKD 3apsawiiM OT UCTOYHHUKA TOKa C HampspkeHueM 36 B u
OPUCOCTUHMUIIN B Toukax A u B ¢ Garapeell He3apspKEHHBIX KOHJIEHCATOPOB, M300paKeHHON




Ha pucyHke k 3amade 15.3. [lpuuem C1=3Mk®D, C,=5 mx®d, C3z=24 mx®d. Haiitu 3apsan,
KOTOPBIA TIOocTie 3TOro Oyner uMeTh koHueHcaTop Cs, U M3MEHEHHe OOIIel SHepruu Bcex
YETBIPEX KOHJIEHCATOPOB.

4. Kpyrosoii BUTOK paguycoM R=15,0 cM pacronoxkeH OTHOCUTENBHO OECKOHEYHO JITMHHOTO
MIPOBO/IA TAK, YTO €ro IJIOCKOCTh MapajuieibHa mpoBoay. [lepreHuKysp, BOCCTaHOBICHHBIN
Ha MPOBOJI U3 LIEHTPA BUTKA, SBJISICTCS HOPMAJIBIO K IJIOCKOCTH BUTKA. CHjla TOKa B MPOBOJE
11=5A, cuna Toka B BUTKe TOKH |,=1A. PaccrosiHue OT 1ieHTpa BUTKa 10 mpoBoaa d=20 cm.
OrnpenennTe MarHUTHYIO MHJYKIMIO B IIEHTPE BUTKA.

5. Ha paccrossHum a = 1 M OT JJIMHHOTO MPSMOro mpoBoja ¢ TokoM | = 1kA HaxomuTcs
KoJplo paguycoM I = 1 cm. Konbllo pacronoxeHo Tak, YTO MAarHUTHBIM TMOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMayieH. OmnpeaennuTe, Kakoi 3apsja MpoTedeT MO KOJIBIY MpH
BBIKJIFOYEHHUH TOKa B poBoJie. ConpoTusienue kospla R = 10 Om.

AKP Ne 3 «BoiHoBasi ONITHKA»

1. [InockoBbIyKIIask CTEKIISTHHAS JIMH3A C paJJuycOM KPUBU3HBI cpepruyeckoil moBepxHoctu R
= 12,5 cM mpmwxkara K CTEKJISIHHOM IUIAaCTHHKe. /luameTrp HEKOTOpOro TEMHOIO KOJbLa
Herotona B orpaxkenHoM cBete d; = 1,0 MM, 1uaMeTp K€ TEMHOTO KOJbLA, HOPSIKOBBIMA
HOMEp KOTOpOro Ha 5 enunull ooubiie, d; = 1,5 MM. OnpeesnTh JUIMHY BOJIHBI CBETA A.

2. Ha mudpaknuoHHyo pemieTky majaeT HOPMaJIbHO MyYOK CBETa OT paspsaHONW TPYOKH,
HANOJTHEHHOW BoIOpoAoM. YeMy HokHA OBITh paBHA IOCTOSHHAs PEUIETKH, YTOOBI B
HarpapjieHuu ¢ = 41° coBnaganu Ase TMHUM: A1 = 6563 A (MakcHUMyM TpeTbero nopsika) u
L2 =4102 A (MakcUMyM 4eTBEpPTOro MopsaKa)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOIl MOJISIpU3aTOp pa3BEPHYT MO OTHOIIEHHUIO K NIEPBOMY Ha yroJl 20°. Bo ckombKo pa3
U3MEHUT HWHTEHCHUBHOCTh E€CTECTBEHHOIO cBeTa Takas cucreMa? Iloxg kakum yriom K
BEpPTUKAJIC HY)KHO YCTAaHOBUTH TPETUM MOJSPU3ATOP, YTOOBI CBET Uepe3 TaKylH CHUCTEMY HE
npouen?

AKP Ne 4 «kKBanToBas Mexanuka. KBanroBasg MexaHuKa»

1. Yepnoe Teno Harpenu ot temnepatypsl 600 K no 2400 K. Bo ckonbpko pa3 yBenuuuiach
oOmiass TeruoBas SHEprus, usimydaemas TenoM? Ha CKoJIBKO M3MEHWIAch AJUHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU U3IYYEHMsI U CIEKTPAJIbHBIN COCTAB U3IIY4YECHHUS?

2. ®otoH c 3Heprueit | MaB paccesiiics Ha cB0OOOIHOM MOKOUBLIEMCs AieKTpoHe. Halitu yron
paccesHUsT (OTOHA M KHUHETUYECKYIO HSHEpPrui0 3JEKTPOHA OTAa4YH, €CIM B pe3ysbTaTe
paccesiHUs ITTHHA BOJIHBI (DOTOHA M3MEHUIIAch Ha 25%.

3. Ilpu moodepenHOM OCBELIEHMH MOBEPXHOCTH HEKOTOPOrO MeTajljla CBETOM C JUIMHAMU
BosiH 0,35MkM u 0,54 MKM OOHapyXWJIH, YTO COOTBETCTBYIOLIME MAaKCHMYyMbl CKOPOCTHU
(OTO3IEKTPOHOB OTJIMYAIOTCS JIPYT OT JApyra B 2 paza. Haiitu paboTy BbIXOAa 3JIEKTPOHOB C
MOBEPXHOCTHU HTOr0 METAJLIA.

4. Tly4ok MapamIelbHO ABIKYIIMXCS 3JIEKTPOHOB, MMerommx ckopoctu 10° m/c, mamaer
HOpMaJIbHO Ha auadparMy c JUIMHHOM mienbto mupuHoM 1 Mxm. Ha skpane 3a mienpio Ha
paccrosauu 0,5M oOpasyeTcs qudpakiuroHHas KapTuHa. OnpenenuTs JIMHEHHOE pacCTOsIHUE
MeXy TU(pakIMOHHBIMA MUHUMYMaMH IEPBOTO MOPSIKA.

5. Bo ckonbko pa3 aedpoiineBckas ATMHA BOJHBI YaCTUIIBI MEHBIIIE HEOTPEIeIEHHOCTH AX ee
KOOPJIMHATHI, KOTOPasi COOTBETCTBYET OTHOCUTENIBHOW HEONPEIEIEHHOCTH nMnyabsca B 1% ?

6. DIIEKTPOH HAXOJIUTCA B OECKOHEYHO TIyOOKOH MOTCHIIMAIBHOM siMe mmpuHoH €. B xakmx
TOYKax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAaXO0>KJEHUS 3JIEKTPOHA HA IEPBOM
U BTOPOM SHEPreTUYECKUX YPOBHSIX OJMHAKOBa? BBIYMCIUTH MIOTHOCTH BEPOSITHOCTH JUIS
ATHX TOYeK. Perenne nosicHUTh rpaduyecku.

AKP Ne § «®@u3uka aTroMa H s1Apa»




1. BplYUCIUTD HMHIYKIUIO MAarHUTHOTO TOJS B IIEHTPE aToMa BOJOpPOAa, OOpPa30BaHHOTO
BpalllEHUEM DJJIGKTPOHA IO TEpBOW OOPOBCKOWM OpOUTE (CUUTATh BPAMIAIOMIMIACS SIEKTPOH
KPYTOBBIM OCTOSTHHBIM TOKOM).

2. Iokosmuiics non He™ ucnycTus hoToH, COOTBETCTBYIOMIMIA FOIOBHOM TMHUM cepun JlalimMaHa.
Haiitu sHepruo, UMIyJbC U Maccy 3Toro (POToHa.
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3. Ipenapar ;U maccel M = 1 r usnydaer 1,24-10" ¢ — wactun B cexynay. Haiinure nepuosn
110JIypacnajia 3Toro npenapara, €ro Ha4ajJbHYH0 aKTUBHOCTbh U aKTUBHOCTB uepe3 1Mpa jer.

4. Anpa nutusa-7 6omMOapAMpYOTCS MPOTOHAMU. B pe3ynbrare MpoTeKaHus SASPHOU pPeakluu
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTUllbl. HailT uMnynbebl 3Tux yactuil. [loj kakuMm yrjiom oHu
pazneraiorcs? CuutaTh, YTO SAPO-MHILIEHb HEMOABM)KHO, a SHEPrUs HAJETAIOIIEro MPOTOHA
paBHa 2,6M»>B

BHeaynuTopHasi camocTosiTeJibHasi padora 0oO0y4arolIMXCs OCYIIECTBISIETCS B BHUIE
M3YYEHHUS JIUTEPATyphl 10 COOTBETCTBYIOIIEMY pa3jiey ¢ MpopaboTKOI MaTepuana; MoAroTOBKU
K BBINOJHEHHUIO JTa0OpaTOPHBIX paboT Mo (u3MKe, MOATOTOBKM K CEMHHAPCKUM 3aHSATHUSM U
BBITIOJIHCHHE UH/IUBUIYATIbHBIX 3a/IaHUM.

IlepeueHb TeM A1l MOATOTOBKH K CEMUHAPCKUM 3aHATHAM:
Tema 1. IlpumeHeHne 3aKOHOB COXpAHEHMS JIJIs ONIPENIETIEHHSI CKOPOCTH TOJIETa MYyJIN

1. Umnynsc marepuasibHOM TOYKU. MMIynbc cucTembl. 3aKOH COXpaHEHUS HMITYJIbCa.
[TenTp Macc cucTeMbl MaTEpUAIIBHBIX TOYEK.

2. MoMeHT uMIyibca yacTulibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPAaHEHHUS] MOMEHTA
UMITYJIbCA CUCTEMBI MaT€pUaIbHBIX TOUEK.

3. Pabora cuiibel. MomHoCTh

4. KoHcepBaTtuBHble (NOTEHIMaJbHbIE) CcUibl. lloTeHIMaIbHAsE SHEPrUsl CHCTEMBI
MaTepuaibHbIX TOYeK. CBS3b CHUJIbI U TOTEHIIUAIBHON SHEPTUH.

5. KuHetndeckas 3HEprus CUCTEMBI MAaTEPUATIbHBIX TOYEK

6. 3aKOH COXpaHEeHMsI MEXaHUUECKON SHEPIHH CUCTEMBI MaTepUaIbHBIX TOUEK

7. YIpyrue u Heylnpyrue coyaapeHus.

Tema 2. Z[I/IHaMI/IKI/I BpaaTCJIbHOI'O ABUKCHUS TBEPAOTO TCJIa BOKPYT HEIOIBH>KHOM OCH

1. Amnasmorus XapakTepUCTHK U YpPaBHEHHMH IOCTYNAaTEIbHOTO M BpaLATEIBHOIO
JIBUKECHUSI.

2. OCHOBHOE ypaBHEHHUE IMHAMUKH ITOCTYNATENIBHOTO IBHKEHUS (1Ba BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMHUKHU BpaIIaTeIbHOTO JIBF)KCHHS (JIBa BU/IA).

4. MOMEHT cUJIBI 1 MOMEHT UMITYJIbCa.

5. MoMeHT uHepuu# TBEPAOTO Tena.

6. Teopema Illtelinepa.

7. llpumenenue teopems! llITeliHepa M cBOMCTBAa aJAUTUBHOCTH MOMEHTAa MHEPLHH B
IIPOCTBIX CIIydasix.

Tema 3. DneMeHTBl CTaTUCTHUYECKON (PU3UKU

1. /IBa MeToa ONUCAHUS MAKPOCKOTTMYECKUX CUCTEM.

2. ITapaMeTpsl COCTOSTHUSA.

3. PaBHOBeCHBIH mpo1iecc.

4. OCHOBHO€ YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOW TE€OPUHU Ta30B.
5. YpaBHEHHE KUHETUYECKON TEOPUU I'a30B.

6. DHeprusi MOJIEKyJ ra3a.




7. Pactipenenenue MakcBeria.
8. AHanm3 pacnpenenenus Makcsesia.
9. XapakTepHble CKOPOCTH MOJIEKYJI UACAIBHOIO rasa.

Tema 4. IlepBoe Haua0 TEPMOJIUHAMUKH

1. Hasnenue u temneparypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHUS MI€aIbHOTO
rasa.
. Ilepoe Ha4yasI0 TEPMOJAUHAMUKH.
. Pacnipenenenue sHepruu 1no creneHsiM cBOOObI.
. BHyTpenHsis sHeprus Kak (yHKIHS COCTOSIHUSL CUCTEMBI.
. Pabota xak ¢yHKIIHS mporiecca.
. I3oTepMuueckuii, "30XOpUIECKUN 1 N300apHUECKHUI MTPOIECCHI.
. Tennoemkocts. OTHOWIEHHE TemIoeMKocTel. [lokazarenps annadatsl.
. Annabarndeckuii mporecc. YpaBuenue [lyaccona.
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Tewma 5. Bropoe Hauano TepMOAMHAMUKH

1. OOGparuMmbie 1 HEOOPATHMBIE POIICCCHI.

2. Bropoii 3aK0H TepMOJMHAMUKH.

3. IlpuBeneHHOE KOJMYECTBO TEIJIOTHL. OHTpomnus Tena. CBoHCTBa AHTPONHUU
M30JIMPOBAHHOU CUCTEMBI.

4. VI3MeHeHHEe SHTPOIUU B U30IIPOLIECCaX C UCAIbHBIM ra30M.

5. TepmonuHammuueckass BEPOSTHOCTb COCTOSHHMS CUCTEMbl. CTaTUCTUYECKUM CMBICI
BTOPOT'0O Hauaua TEPMOAUHAMUKHY.

Tema 6. HccnenoBanue QJICKTPOCTATUYCCKOI'O IMOJISA ¢ ITIOMOIIBIO OJUHAPHOT'O 30HAa

1. DnexTpocraTueckoe nojue. DIeKTpudeckuii 3apaa. 3akoH Kyiona.
2. HanpsiKeHHOCTb 3JI€KTPOCTaTUUECKOTo Nojs. [IpuHIun cynepno3uimm.

3. Ilotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMABHOCTD 3IEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYISIUH.

5. CBs13p MEXly HANIPSKEHHOCTBIO U TIOTEHIIUAJIOM.

6. 'eomerpuueckoe onucanue nojsi. CUioBble TMHUN. DKBUIIOTEHIIUAIbHbBIE TOBEPXHOCTH.

Tema 7. [10CTOSTHHBIN 3JIEKTPUYECKHM TOK.

1. DOnexrpuueckuii TOK. IIOTHOCTH TOKa. Y paBHEHUE HENPEPHIBHOCTH.

2. 3axkon Owma 1 OAHOpPOJHOro YydacTtka menu. CoNnpoTHUBIEHHE IPOBOJHUKA.
CoenvHEeHHEe CONPOTUBIICHUH.

3. 3axon OMa a1 HEOJHOPOAHOTO y4yacTka nenu. Croponnue cuisl. J/1C.

4. TlpaBuna Kupxroda.

5. MomHocTts TOKa. 3akoH Jlxoynsa-Jlenua.

Tema 8. I/I3y‘~ICHI/I€ pE30HaHCa HaHp}DKCHI/Iﬁ " OIIPCACIICHUEC NHAYKTUBHOCTH KAaTyIIIKH

1. Pe3oHaHCHBIN KOHTYP.

2. BeiHyX1eHHBIC KOJIEOaHUS B KOHTYpE.

3. Caur ¢a3 mexay BaenrHed 3/1C 1 TOKOM B KOHTYpe.
4. ITonHOE COMPOTUBJIEHUE B LIEMU TEPEMEHHOTO TOKA.
5. Pe3onaHnc HanpspKeHUM.

6. AMIITUTY/1a CUJIBI TOKA IIPU PE30HAHCE HAIIPSIKEHUI.



7. BexropHas nuarpamma.
Tema 9. MarauTHoe nosie. DJI€KTpOMarHuTHasi MHIYKIUS

1. McTouHMKY MarHuTHOTrO 1oJjsi. MarHuTHOE 1oJie JBUKYLIErocs 3apsaa U IPOBOJIHUKA C
ToKoM. 3akoH buo-CaBapa.

2. IToTok u IUPKYISIIMS BEKTOpa MHIYKIUU MarHuTHoro noiisi. Teopema I"aycca u Teopema
O LUPKYJISLHH.

3. Cuna Jlopenua. [IBuxkeHue 3aps>KeHHON YaCTHUIIbI B MArHUTHOM TIOJIE.

4. Cuna Amrepa.

5. 3akoH anekTpoMaruuTHOM uHAYKIMU @apanes. [Ipasuio Jlenna.

6. BuxpeBoe aieKkTpuuecKkoe moie.

7. SIBnenue camouHAykuuu. MuayktuBHOCTh. COJEHOU.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO MOJISI.

Tewma 10. MaTepdepenius cBera

1. D51eKTpOMAarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius ceera OT JByX UCTOYHUKOB.

4. aTepdepeHnus cBeTa OT IUIOCKOTapaIeIbHON TUTACTUHKH.

5. NuTepdepeniius ceera OT MIaCTUHKYU nepeMeHHoi Tonuuabl. Konbia HeioToHa.
6. [Ipumenenne uaTepEepeHITNH CBETA.

Tema 11. Iudpakuus csera

1. SAABnenue nudpakunnu. OcoOeHHOCTh AUPPAKIMU CBETOBBIX BOJH. udpakuus Openens u
®payHrogepa.
2. llpunnun IroiireHca-®dpenens. YOpoIIeHWE BBIYMCICHUI C IOMOIIbIO BEKTOPHOM
JarpaMMmBl.
3. Iudpakuust Openens Ha KPyIriioM OTBEpCTUU. 30HBI DpeHers.
4. Tudpakuus PpayHrodepa Ha y3Koil NpSIMOTUHEHHON 1enu. YClIoBUS MakCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yIjia IU(paKLny.
5. Judpakunonnas peuierka. OCHOBHBIE XapaKTEPUCTUKU AU(PPAKIMOHHONW pEHIETKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U JJ00aBOYHBIX MUHUMYMOB.

Tewma 12. ITongpusanus ceera

1. TTonspu3zanms cBeta. ECTeCTBEHHBIN W MOJISIPU30BAHHBIN CBET.

2. Ionspu3zanus cBeTa Npu OTPAKEHUH U MperoMiieHnd. 3aKkoH bprocrepa.

3. llomspuwzanus mpu ABOWHOM JydernpenomiieHnd. CBOWCTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTYYEH.

4. ITonspuzauuronnsle npu3Msl. [Ipusma Hukoos.

5. 3akoH Mantoca. AHanu3 MoJSIpU30BaHHOTO CBETA.

6. OnTHYECKN aKTUBHBIE BellleCTBA. BpallleHue miIoCKOCTH MOJIIpU3alliK CBETA.

Tema 13. KBanToBas npupoa ceeta. KopmycKyasapHO-BOJHOBOU Tyaanu3m

1. TenmoBoe u3mydeHue aOCOMOTHO YepHOro Tena. 3akoH Credana — bonpimana. 3akoH
cMenieHus Buna.

2. KopnyckynsspHO-BOJIHOBOM AyalM3M CBeTa. DHEprus W ummyibc (oroHa. [[aBmeHue
CBeTa.

3. ®otorpdexr. 3akonsl pororddexra. Dopmyna DAHIITEIHA.



4. O¢pdexr Komnrona. Popmyna Kommnrona.
5. BonnoBble cBoiicTBa yactull. JnvHa BoiHbI e bpoind. [IpuHuun HeonmpenaeaeHHOCTH
['eitzenOepra.

Tema 14, 15. DaemMeHTHI KBAHTOBOM MEXaHUKHU

1. [Inanerapnas monens aroma. [locrynarst bopa.

2. Wznyyenue aroma BOJOpOJAa U BOJOPOAONONOOHBIX cucTeM. CIHeKTpalbHbIE CEpUU.
®opmyna bansmepa.

3. CrieKTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3JH.

4. KBaHTOBBIE UHKCIa, XapaKTEPU3YIOLIUE TOJIOKEHUE 3JIEKTpoHa B arome. KBaHToBaHue
sHepruu. KBantoBanue MomeHnTa umnyibsca. CiuH 3J€KTPOHA.

5. Cxema sHepreTMYecKnx ypoBHEW aToma Boaopojaa. [IpaBmia orGopa mpu aTOMHBIX
nepexoax.

6. 3aroIHEeHNE IIEKTPOHHBIX 000JI0YEK B MHOT03JIEKTPOHHBIX aromax. [Tpunuun [aymu.

Tema 16,17.ATomHas 1 siaepHas GuU3NKa

1. SBnenwe paaumoakTuBHOCTH. (OCHOBHOM 3aKOH  PpaJMOAKTUBHOIO  pacmaja.
PanuoakTuBHbBIE PSAABL.

2. CocTaB M XapaKTEPUCTUKUA aTOMHOTO sipa. Snepusie cuibl. KanensHas u o0omouedHas
Mozenu anep. Paauyc sapa.

3. Macca u 3Heprus cBsi3u sapa. Y ieiabHasi SJHEpPrus CBA3H.

4. SInepuble peakuuu. DHEPrus AICPHON peaKinu.

5. VYpaBHeHHE M SHEpreTHveckoe ycjaoBHe o-pacnaga. CBs3b SHEPrUU O-YaCTHIBI C
nepuoaoM nonypacnaaa. TyHHenbHBIN 3G dekT npu a-pacnane. CIeKTp o-4acTHIl.

6. Xapakrtep cnektpa y-u3iaydeHus. [Iporeccsl B3auMoACMCTBUS Y-KBAHTOB C BEILIECTBOM.
3aBUCHUMOCTh HMHTEHCUBHOCTHU Y-M3Jyde€HUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
MIPOHUKAIOIIEN CLIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3TYYECHHUS.

7. Tpu Buna B-pacmana. DHepreTUYecKuit crekTp P-uactuil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaneHus npu B-pacnaze. Jlentonsl. JlenToHHBIN 3apsil.

TeMbl 1J151 CAMOCTOSITEJILHOTO N3y4YCHUS

1. Bemyxaennble konebanus. Pesonanc

2. Bosiabl. YpaBHeHHE IIOCKOM BOJHBI. Da30Basi CKOPOCTh, JJIMHA BOJIHBI, BOJIHOBOE YUCIIO.
WuTepdepenmus u qudpaxius MEXaHHIECKUX BOJTH

3. MexaHHWKa JKHIKOCTEH 1 ra30B

4. PeanbHbIC Ta3bl

5. DIIeMEHTBI HEPABHOBECHON TEPMOJUHAMUKHI

6. IIpyHIIMT OTHOCUTENILHOCTH B 3EKTPOAUHAMUKE. MAarHuTHOE MO KaK peasiTUBUCTCKUI
ekt

7. CeplleYHUKH B KaTyIlIKaX UHAYKTUBHOCTU. BuxpeBbie Toku DyKo

8. BzauMopeicTBUE H3Ty4EHHUSI C BEIIECTBOM: JIaBJIEHUE CBETA, JIIOMUHECIECHIIMS,
dboToXHMHUECKHE SIBICHUS, TUCTIEPCUS

9. DHepreTUYeCcKrii CIIeKTP aTOMOB M MOJIEKYJI, IPUPO/Ia XUMUUYECKON CBS3U

10. SAnepnas ¢pusuka. TepmosiaepHas sHeprus. JHepreTuka Oyaymero



Hpuiioxxenne 2

OueHouHbIe CpeACTBA J1JIsl MPOBeEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHs] U OLIEHOYHbIE CPeICTBa /Jisl MPOBedeHUs
NMPOMEKYTOYHOM aTTeCcTaAlluM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnaaupyemblie pe3ynbTaThl
o0ydeHus

O1neHOYHBIC CPEACTBA

OITK-4: roTOBHOCTBIO COYETATH TEOPUIO U IPAKTUKY Ul PEIICHUS MHKEHEPHBIX 3a7a4

3HaTh

— OCHOBHBIC OIIPCACICHUA U

TTOHSATHUS MEXaHUKH,
MOJICKYJIApHON ~ (PU3UKH U
TEPMOJIMHAMUKH,

ANEKTPOJUHAMUKH, OITHUKH,
ATOMHOMW M SIICPHOU (PU3HKHU;
- OCHOBHbBIE THIIbI
bu3MYeCcKUX 3a/1a4;

Ilepeyens BOMpoOCOB /1 MOATOTOBKH K
IK3aMeHy

1. Mexanndeckoe  nBuxkeHue. llpenmer
kuHemaTuku. Cucrema otcuera. MarepuanbHas
TOYKA. Tpaektopus. Pannyc KPUBHU3HBI

tpaekTopuu. IlyTe u nepememenue. Ckopocts U
YCKOpEHHUE KaK IIPOU3BOJHBIE PalnyC-BEKTOpA 110
BpeMeHH. HopMmanpHOE W TaHIe€HUUAIbHOE
YCKOpEHHUSI.

2. IlocTynarenbHOE  ABUXKEHUE TBEPAOIO
Tena. BpamarensHoe ABM)KEHHME TBEPAOrO Teja.
VYrosn noBopora. YrioBas CKOPOCTb U YIJIOBOE
yckopeHnue. CBsi3p  MeXAy  YIVIOBBIMH WU
JIMHEHWHBIMU XAPAKTEPUCTUKAMU JBUKECHUS.

3. IlepBbiit  3akoH Hperoroma — 3akoH
nHepuuu. HepuuaibHbIE CHUCTEMBI OTCYETA.
Ilone xak MarepualbHas IpPUYMHA CHUIOBOTO
B3aumoyeiicteus. Cuna u macca. mnynec Tena.
Bropoii u Tpetuit 3akonsl HeroToHA.

4. [lonsTHE COCTOSHUSA B KJIACCHYECKON
MexaHuKe. BHellHMe U BHYTPEHHHE CHIIBI.
3aMKHYTblE MEXaHHUYECKHE CHUCTEMBbl. 3aKOH
COXpaHEHHs HMIIyJbCa U €ro CBiI3b C
OIHOPOAHOCTBIO ITPOCTPAHCTBA.

5. OHepruss Kak yHHMBEpcajbHas Mepa
pa3ianyHbIX (OpM JBHXKEHUS U B3aHMMOJCHCTBHUSL.
Mexanunueckas 3Heprus u padora. Kunernueckas
SHEPIHUs. [TorenumansHas SHEPIHUs.
[TorenunansHoe mosie cui. KoHcepBaTHBHBIE
CHUJIbl M TOTEHUHaIbHbIE NOJA. CBSI3b MEXIy
CUJION 51 IIOTEHIUAJIbHOMN OHEPTUEH.
[ToreHunanbHas SHEprus ynpyrux aepopmanuii u
IIOJISI TATOTEHUS.

6. 3aKOH COXPAHEHUS ITOJTHOH MEXaHMIECKOH
sHeprun. CoynapeHue Ted.
7. [Tonsitue abOCOMIOTHO TBEPAOTO Tea.

MomeHT cwibl. MOMEHT uMIIynbca IpH
BpAIllCHUU BOKPYI HEMOJABHKHOW OcH. MOMEHT
MHEpLUHUH MaTepUaIbHOW TOUKHU U TBEPAOrO Teja.
MOMEHTBI HHEPIIMHU HEKOTOPBIX TEl.

8. OcHOBHOE ypaBHEHHE JTMHAMUKI
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BpAIIaTeNbHOTO JBIDKEHH. DU3ndeckuil cMbIC
MOMEeHTa HMHepiuu. PaboTa BHEIIHUX CHI TpU
BpAIICHUH.

9. [IpeoOpazoBanus Tamunes. I[lpuHnun
oTHOcUTeNbHOCTH. [locTynaTel — crierUaIbHOM
TEOPHUH  OTHOCHUTENbHOCTH. [IpeoOpazoBaHus
JlopeHIa 1 CIIeACTBUS U3 HUX.

10. OcHoBHOI 3aKOH PENATUBUCTCKON
JUHAMHUKH MaTepualbHON TOukH. B3amMocBs3b
Macchl M JHEpPruu. BpeMsi B eCcTeCTBO3HAHUM.

I'panuiis! PUMEHUMOCTH KJIaCCUUYECKO
MEXaHUKHU.
11. OcCHOBHEIE [IOJIOKEHUS

MoJIeKyJsipHO-KuHeTnueckoir  teopun  (MKT).
Cocrostnue cucremsl. [lapameTpbl CcOCTOSHUS.
PaBHOBecHblEe cocTOsSHUSL W mpouecchl. Mx
rpaduyeckoe m3o0pakeHne. ONBITHBIC 3aKOHBI
ujieaIbHbIX ra3os. VYpaBHeHue
MenneneeBa-Knanelipona. OcHOBHOE ypaBHEHUE
MKT wunmeanpHbIX razoB. Ywucio creneHew
CBOOO/IbI MOJICKYI.

12. 3akoH bompiMaHa O  paBHOMEPHOM
pacnpe/ieieHuy SHEPruu MO CTENEHSIM CBOOOJBI.
Cpennss KHHETHYEeCKast SHEprus
MOCTYMATELHOTO JBU)KEHUS MOJIEKYII.
MonexyasipHO-KHHETHYECKOe TOJIKOBaHHE
Temneparypbl. CBs3b TaBJICHUS, KOHIICHTPAIIUH
Temneparypbl. BHyTpeHHss Heprus uaeaibHOro
rasa.

13. CraTHCTHYECKUH METOJ HCCIIET0BaHMS.
Ckopoctu Mousekyn. [lonsitue o QyHkuuun
pactpenenenus.  3akoH ~ MakcBema  JuIs
pacnpezieieHuss MOJEKYJl HAealbHOro Trasza Io
ckopoctsiM. HaumbGonee BeposiTHas, cCpeaHss
apupMeTHyecKass W CpPeAHSAA  KBaJpaTHYHAS
CKOPOCTH MOJIEKYI.

14. Pacnipenenenue bonbimana.

15. Mexanunueckas padorta u termiora. Pabora,
coBeplIaeMasi ra3oM Ipu U3MEHEHUH €ro 00bemMa.
[TepBoe HavaIO TEPMOIUHAMUKH.

16. [Ipumenenue MEPBOIo Hayaja
TEPMOIUHAMHUKHI K U30IPOLIECCAM.
AnnabaTuyecKuii mporiecc.

17. TemnoemMkocTh uaeanbHOro rasa. Makpo-
U MHUKPOCOCTOSIHUSL.

18. TepMmoanHamMuueckas BEPOSATHOCTb.
[Tonsitue 006 »sHTpormmu. TepMogMHAMUYECKHE
byHKIIH COCTOSIHMSL. Bropoe HaA4aJo
TEPMOJMHAMUKHU. Tpetne Hayaso

TCPMOJAWUHAMUKHU.
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19. CTpyKTypa TEIUIOBBIX JBUTATENCH U
BTOpOE Hayajo TepMmoauHamuku. Kosddumument
IOJIE3HOTO  JICHCTBUSA MJEATBHOIO  TEIUIOBOIO
neurarens. L{ukn Kapuo u ero KII/I.

20. I"apmonunueckue KoJIeOaHMsI.
XapaKkTepUCTUKA TapMOHMYECKHX KOJEOaHMIA:
amIMTyzna, (asa, dvacrora, HavaiabHas (¢asa.
CkopocTh M YCKOpEHME  TOYKM  IIpHU
rapMOHUYECKOM  MEXAaHHYECKOM  KOJIeOaHUH.
Vupyrue u kBazuynpyrue cuibl. Konebanus moj
JeMCTBUEM 3TUX CHIL.

21. IIpyxvHHBII MasTHUK. DPU3HYECKUN U
MaTeMaTHueckuil MasTHUKH. uddepenuuansHoe
ypaBHEHHE CBOOOTHBIX HE3aTYXaIoINX
KoJIeOaHUH. I'paduueckoe HU300pakeHUE
KoJiIeOaHUN. DHeprusi FrapMOHUUYECKUX KOJIeOaHUil.
22.  JluddepenumansHoe ypaBHEHUE
3aTyxarolux KonebdaHuil u ero pemenue. Yacrora
3aryxalmux Kkonebanuit. Jlorapudmudeckmii
nekpeMeHT.  JloOpoTHOCTh.  BBIHYXIEHHbIE
Kosebanusa. AMIUIHTYa U (Da3a BBIHYKICHHBIX
KosiebaHui. SIBneHue pezoHaHca.

23. CnoxxeHue rapMOHHUYECKHX KojeOaHuM.
CroxeHne TapMOHUYECKUX KoJeOaHUil oJHOMN
YacTOTHI U OJJHOTO HarpasiieHus. buenus.

24, CrnoxeHne TrapMOHMUYECKHX KOJIeOaHUM.
Crnoxenune B3aUMHO-TIEPIICHIUKYIISPHBIX
KoJIeOaHUH.

YMmern

— 00CyX1aTh CIIOCOOBI

3¢ (HEKTUBHOTO PEIICHUS
bU3HYEeCKUX 3a/1a4;

— pacro3HaBaTh

7 (peKTUBHOE pEIIeHHE OT
HEed(PPEeKTUBHOTO;

IIpumepHbIiH BapHaHT HTOr0BOI0
IK3aMEHAIMOHHOI'0 TeCTa
1. Pagmyc-BeKTOp YacTUIBl H3MEHSETCS 110

2t
3AKOHY: r=5"%+j+2tk

Onpenenursb: 1) ypaBHEeHHE TpaeKTOPUH
YaCTHIIBI; 2) CKOPOCTh U YCKOPEHHUE YaCTHUIIHI B
MOMEHT BpemeHu tp=1 c; 3) kacarenbHoe U
HOPMAJIBHOE YCKOPEHHE TOYKH B OTOT XK€

MOMEHT BPEMEHHU.
2. OouH MOJb HIOEAILHOTO

0JTHOATOMHOTO raza ) )
coBepmaer nporecc 1-2-3. T[T e
To=100K. Ha yuactke 2-3 i

K rasy IMOJABOIAT ol : N

KOJIMYECTBO TEIIOThl Q2.3
= 2,5 k/{xc. Haiinute oTHOIIEHUE PaOOTHI
A1-2-3, cOBeplIaeMoii Ta30M B X0JI€ TIpo1iecca, K
KOJINYECTBY TEIUIOTHI Q1-2:3,
TOTJIOMEHHOMY Ta30M.

3. Ha 6apaban paguycom R = 15 cM HamoTaHO
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HUTh. K KOHIy HUTH pUBS3aH Ipy3 Maccoit m =
800 r, KOTOPBI OMyCKAeTCsl C YCKOPEHUEM a =
1,5 wm/c2. Onpenenure MOMEHT HMHEPUUHU
OapabaHa.

4. Crepxenb qnmuHou 1,5 m u maccoit 10 kr
MOXET BpAILATHCS BOKPYT HEMOJBUXKHON OCH,
MPOXOJIAIIEH yepe3 BEpXHUM KOHEI] CTEpkHs. B
CepeIMHy CTepXKHs ynapsier myis maccou 10 T,
JeTsas B TOPU30OHTAJILHOM HAMpaBICHUH CO
ckopocThio 500 M/c u 3acTpeBaet B crepkHe. Ha
KakoW yroll OTKJIOHHUTCS CTEp>KeHb I[Ocla
ynapa?

5. Ompenenure, Mpu Kakod TeMIeparype rasa,
COCTOSIIIIET0 M3 CMECH a30Ta U KHUCIOpoja,
Hanbosiee BEpOSTHBIE CKOPOCTU MOJIEKYI a30Ta
U KUCIIOpoAa OyAyT OTJIMYaThCs APYT OT Apyra
Ha Av = 30 m/c?

1. Yemy paBHa pa3HOCTh (a3 KoJICOAHWH IBYX
KOT€PEHTHBIX CBETOBBIX BOJH, NPUXOAALIMX B
HEKOTOPYIO TOYKY JKpaHa C pa3HOCTbIO XOja B
A

2 ?

2. Ilpu unTEepdepeHInn IByX KOT€pPEHTHBIX BOJIH
C JJIMHOM BOJHBI 2 MKM MHTep(epeHLMOHHBIN
MUHMMYM HaOJIIOAaeTCsl MpPU PA3HOCTH XOJa,
pPaBHOM. ..

1) 0 mxMm; 2) 1 mxMm; 3) 4 MxMm; 4) 2
MKM.

3. ToHkas cTekIsiHHAs IJIACTUHKA C MOKa3aTeaeM
npenomieHus N= 1,5 u

tomuuHoil d = 2 MKM l .
IOMeIIeHa MEXKITY n *
JIBYMsI cpenamu c d| n
MmoKa3aTeIsIMU ha

npenomieHus Ny = 1,2 u

Ny = 1,6. Ha niuacTUHKY HOpMaJIbHO MAJaeT CBET C
mmHor BomHBI A = 600 mM. PasHocTe Xo01a
UHTEp(PEepUPYIOUINX OTPaKEHHBIX JTy4Yell paBHa...
1) 9000 uMm; 2) 3000 uM; 3) 5700 HM; 4) 6000 HM.

4. OnbiT FOHra npoBoautcs B xkentoM ceere. Kak
W3MEHHUTCS  PACCTOSIHUE MEXKAY COCEIHUMH
UHTEP(PEPEHIIMOHHBIMU TI0JIOCAMU Ha JKpaHe,
€CIIK BMECTO JKEJITOTO HCIIOIh30BaTh (DHOJIETOBBIN
cBer?

1) yBenuuures; 2) yMEHBIINUTCS; 3)
OCTaHETCS] HEU3MEHHBIM; 4) mpyroi OTBET.
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5. Ha nuadparmy ¢ KpyriibIM OTBEPCTHUEM, PaTNyC
KOTOpOro paBeH =1,73 MM majaeT 1iockasi BOJIHa
¢ 2=0,6 mxMm. 3a nuadparmoii Ha paccrostaun b=1
M OT Hee HaxoauTcs »HdKpadH. Yrto Oyxer
HaOJI01aThCS B IIEHTpE dKpaHa?

1) TemMHOEe mATHO, TaKk Kak B OTBEPCTUHU
yKJ1aJibIBatoTCs 2 30HbI Dpenens;
2) cBemioe ISITHO, TakK Kak
YKJIaJIbIBAOTCS 5 30H DpeHens;
3) cBeryoe ISTHO, Tak Kak
yKiaabIBatoTcs 3 30061 Dpenerns;
4) TeMHOe MATHO, TaK Kak
ykiaabiBatoTcs 4 30Hb1 Openens.
6. Iudpaknuonnas pemerka umeet 400 mTpuxon
Ha JJIMHE 2 MM. Ona pacnosioxeHa Ha
paccrosinuu 1 M ot skpaHa. Pemerka oceniaercs
OenpIM CBETOM C JITMHOW BOJIHBI KPaCHOI'O CBETa
720 um u duoneroBoro cera 430 M. Illupuna
CIIEKTpa IEepPBOro MopsijiKa Ha SKpaHe paBHa. ..

1) 5,8 cm; 2) 6,1 mm; 3) 3,7 um; 4)
2,6 cM.

B OTBEPCTUH
B OTBEPCTHH

B OTBEPCTHUH

7. Ilpn nageHuu cBeTa U3 BO31yXa Ha JUIJIEKTPUK
OTpPaKEHHBIN JIyd IMOJHOCTHIO MOJSIPU30BaH MpU
yrae nageHus 60°. [Ipu 3ToM yroa npenomieHus
paBeH...

1) 30°; 2) 45°; 3) 90°; 4) 60°.

8. Eciiu mpu mpoxoxkJIeHMH €CTECTBEHHOTO CBETa
yepe3 JABa IOJIAPU3aTOpPa HMHTEHCUBHOCTb €r0
yMeHbIIaeTcsi B 4 pasa, TO Yrol MExXIy
TUIOCKOCTSIMH ~ TIPOITYCKAaHUSI  TOJSIPU3aTOPOB

paBeH. ..
1) 30°; 2) 60°; 3) 45°; 4) 90°.

Bnanets

— HaBBIKaAMHM W MCTOAMKaMH

000011eHus pe3yIbTaToB
pelieHus,
DKCIIEPUMEHTAIBHON
JeSTEIbHOCTH;

— cnocobamMy  OLIEHUBAaHUS
3HAYUMOCTHU U HpaKTH‘ICCKOﬁ

IPUTOJHOCTH  TIOJYYEHHBIX
pe3yJbTaToB;

— npoecCuOHATLHBIM
SI3BIKOM MPEIMETHOM

001aCTH 3HAHHUS;

Ilpumepovt IK3AMEHAUUOHHBIX NPAKMUYECKUX
3a0anuii;
1. Yacrtuia

MAacCChl my =01kr ,

JIBIDKYIIASCA CO  CKOPOCTBIO ¥ =3 M/fc
UCIBITaJa YIPYroe COylapeHHe ¢ MOKOMBILEHCS

qacTulen wmaccel m, = 0,2 kr . Onpenenurs

KaKyl0 KHHETHYECKYI0 JHEpruio IpHooOpena
BTOpas 4YacTWla, €clu IepBas OTCKOYWIa IOJ]
OpsIMBIM YIJIOM K CBOEMY II€PBOHAYAJIbHOMY
HalpaBJICHUIO.

2. Onpenenutb CKOPOCTh MOJIEKYI a30Ta,
IpU KOTOpPOH 3HadeHHEe (PYHKIMH paclpe/ieneHus

Makcsenna npu temnepartype T, = 400 K Oyner
TaKUM K€, KaK ¥ JuId Temreparypsl T, = 500 K.
ras

3. Wneanpubiii OJTHOATOMHBII
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COBEpIIAET IUKJ, COCTOSIIIUNA U3 JIBYX H30XO0p M
IBYX wu30TepM. HawmOonbmas W HauMEHbBIIAS
TeEMIIEpATypsl LHKIA cocTaBaaAroT T, = 400 K u
T, = 300K, a Haubonbmmmii odbeM B n = 4,5
paza TMpeBbIIIaeT HauMeHbIHi. Onpenenure
KOA(DPUIMEHT TOJIE3HOTO  JACHCTBUS  TaKOTO
[MKIIA.

4, KBanpatHas  mpoBosiouyHass — pamka
pacroyiokeHa B OJIHOM IUIOCKOCTH C JITMHHBIM
MpsAMBIM TMPOBOJIOM TaK, YTO JBE €€ CTOPOHBI
napajuieabHbl npoBoAy. Ilo pamke u mpoBogy
TeKyT oauHakoBblie TOkU | = 1 KA. Onpenenutsb
cuny F, peiictBymomyro Ha paMKy, €cCid
Onmuxaifmas K  TOpPOBOAY CTOpPOHA  paMKHu
HaxXOJIUTCS HAa PACCTOSIHUU, PABHOM €€ JUTHHE.

5. Koniier LIETIH, cocTosAIIeH u3
MOCJIEIOBATEIbHO BKJIIOYEHHBIX KOHACHCATOpa U
akTuBHOTO compoTuBieHus R = 110 Owm,

MOJICOEIMHUIIN K NEPEMEHHOMY HAIPSKEHUIO C
aMIuIUTyIHbIM 3HaueHueM Up = 110 B. IIpu stom
aMIUTUTYy/Jla YCTaHOBUBIIIETOCS TOKa B uenu lp =
0,50 A. Haiitu pa3zHocTh a3z MeXAy TOKOM U
MOIaBAEMbIM HAPSHKCHUEM.

6. Ilydyox ecTecTBEeHHOro cBeTa NaJaeT Ha
CUCTEMY u3 IBYX MIOCJIEZI0BATEIBHO
PaCTOJIOKEHHBIX TMOJISIPU3ATOPOB, Yrol MEXIY
IJIOCKOCTSIMU TPOITYCKaHUS KOTOPBIX COCTaBIISIET
30°.  KoapduuueHT mNoriomeHuss MepBOro
nosisipu3atopa cocrasisiet 10%, a BToporo — 20%.
Kakas yacTp WHTEHCMBHOCTH CBE€Ta MPOUAET
4yepe3 3Ty ONTHYECKYIO CUCTEMY?

ITK-1: ciocoGHOCTBIO K aHATU3Y U CUHTE3Y

3HaTh

— OCHOBHBIE OTIPE/ICIICHUS H
MIOHATHS Pa3/esioB (PH3HKH;
— OCHOBHBIE (puznueckue
3aKOHBI;

JK3aMeHALMOHHbIE BOIIPOCHI yueOHoM
AUCHMILINHBI

1. DnexTpudeckuii TOK. Y CIOBUS CYIIECTBOBAHUSA
aneKTpuieckoro Toka. Cuia Toka.

2. 3akoH Oma I y4dacTKa 3JIEKTPHUYECKON LETHn
6e3 OJ.C. 3aBuUCHMOCTb  3IEKTPUYECKOTO
CONPOTHUBIIEHUSI OT Marepuaia, reoOMeTPUIECKUX
pa3MepoB U TeMIepaTyphl.

3.  IlocnenoBaTenbHOoe W MapauielibHOE
COEJIMHEHUE MPOBOIHUKOB.

4. 9. J1.C. ncrounnka Toka. 3akoH Oma s
IIOJIHOU IEIH.

5. TemuoBoe neiicTBue ToKa. 3akoH Jlxoyna —
Jlennia. PaGota W MONITHOCTH AJIEKTPHUYECKOTO
TOKA.

6. DNEKTpUYECKU TOK B TMOJYINPOBOJHUKAX.
CobOcTBeHHAass W TpPHUMECHas MPOBOJUMOCTH
MTOJIYITPOBOJTHUKOB.
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7. IloHaTme MAarHUTHOTO IOJNsA. MarsurHas
WHIYKIWSA, JUHUUA MarHUTHOW WHIYKIUHU, HX
CBOMCTBA.

8. B3aumopeiicTBue napajuleIbHBIX MPOBOJIOB C
tokamu. Cuia Amrepa.

9. O.JJC. wuHaykuuu B  OPSIMOJIMHEHMHOM
MPOBOJIHUKE, JIBIKYIIMMCS B OJHOPOIHOM
MarHuTHOM MOJIE.

10. MarauTHsIi ToTOK. PaboTa o nepemenieHuo
MIPOBOJIHUKA C TOKOM B MAarHUTHOM TIOJIE.

11. JlelicTBe MarHUTHOTrO IMOJS HA ABUKYLIUNCA
3apsan. Cuna Jlopenia.

12. SlBneHue DIEKTPOMArHUTHOW WHIYKIIMH.
Omnsitel @apanes. [Ipasuno Jlenna.
13. SIBnenue CaMOMHAYKIIMH.
CaMOMHIYKIUU. IHTyKTUBHOCTb.

14. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJIEOAHUS B
kosebatenbHOM KoHTYpe. Popmyna Tomcona.

15. DJIEKTPOMarHuTHOE  MOJe |
pacpocTpaHeHHe B TPOCTPAHCTBE B
AJIEKTPOMArHUTHBIX BOJIH.

16. IlepemeHHBIi TOK, €ro MOJY4eHHE U
napameTpsl. Y paBHEHUE IEPEMEHHOTO TOKa.

17. JleficTByro1ne 3Ha4€HHsI IEPEMEHHOI0 TOKA U
HaIPSKEHUSI.

18. AKTHBHOE, HWHAYKTUBHOE M €MKOCTHOE
COTIPOTHUBIICHUE B I[ENU MIEPEMEHHOTO TOKA. 3aKOH
OMa 11 1eny NepeMEeHHOro TOKA.
19. VcrpoiictTBO M NpUHIUI
onHodazHoro Tpanchopmaropa.

2. 4.C.

€ero
BHUJIE

EeUCTBUS

YMmern

—  BBIIETATH  OCHOBHBIE
dbusnyeckue SBIEHUS TMPH
paccMOTpeHnH  (U3HIECKUX
3aja4;

—  00cyxnaTh
3P PEKTUBHOTO
(bU3UYECKUX 3a71aY;
- pacro3HaBaTh
b deKkTUBHOE pelIeHHe OT
Hed(p(EeKTUBHOTO;

— 00BACHATH (uzHueckue
SBIICHUS C TOYKU 3PEHHS
OCHOBHBIX 3aKOHOB (DU3U-KU;
— KOPPEKTHO BBIpAXKaTh MU
apryMEHTHPOBAaHHO
000CHOBBIBaTh  IOJIOKEHUS
OCHOBHBIX bu3muecKux
TEOPUH.

CIIOCOOBI
pelIeHus

Tunosele 3a1anus M0 pu3uKe

1. B Tpex BepmmHax KBajapaTra CO CTOPOHOM
a=40 cM HaXOoJsATCS OJIMHAKOBEIE
MOJIOKUTEIbHBIE 3apsabl 10 6,4 HKI KakabIil.
Haiitn HanpsKeHHOCTH U
MOTEHIINAI I:
AIEKTPUIECKOTO

oISt B

94eTBEPTOM iy

BEpIINHE.

Paccuurath

Pa3HOCTh MOTEHIMAJIOB
MEXIYy [IEHTPOM KBaJapara M 4YETBEPTOU
BEPLINHOM.

2. Ha puc. €1=1,0 B, £,=2,0 B, €3=3,0 B, r;=1,0
Owm, ,=0,5 OmMm, r;=1/3 Om, R1=1,0 Om, R3=1/3
OM. Omnpenenure: 1) cuiasl TOKa BO BCEX
ydyacTkax Uenu; 2) TEeIJIOBYI0 MOIIHOCTbD,
KOTOpasi BBIICISETCS Ha CONPOTUBIICHUH R3.

]
E;__ 2

iz
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3. Kongencarop ¢ eMkocThio 4 MKD 3apsiauim
OT UCTOYHUKA TOKa ¢ HampsbkeHuem 36 B u
NpUCOeIMHWIN B Toukax A m B c Oarapeeit
He3apsHKEHHBIX KOH/JICHCAaTOPOB,
M300pa)KeHHOW Ha pHCYHKe K 3amade 15.3.
[Mpuuem C1=3Mx®D, Cy=5 Mx®, Cz=24 M.
Haiitu 3apsin, KOTOpBI moOciae 3TOro OyaeT
uMeTh KouaeHcaTop Ci3, U M3MEHEHHue o0Iei
SHEPTUU BCEX YETHIPEX KOHIEHCATOPOB.

4. Kpyrosoii BuTOK paauycom R=15,0 cm
pacroiokeH  OTHOCUTENbHO  OECKOHEYHO
JUITMHHOTO TPOBOJAA TaK, YTO €ro IUIOCKOCTh
napajuienbHa  npoBoxay.  [lepmennukyssp,
BOCCTAHOBJICHHBIM HA MPOBOJ U3 LIEHTPA BUTKA,
SIBJIIETCS. HOPMAJIBIO K TUIOCKOCTH BUTKa. Cuia
ToKa B poBoje 11=5A, cuna Toka B BUTKE TOKU
I,=1A. PaccrossHue OT 1EHTpa BUTKA JO
npoBoga (=20 cm. Ompeaenure MarHUTHYO
WHIYKIMIO B IICHTPE BUTKA.

5. Ha paccrossann a = 1 M OT IJIMHHOTO
npsiMOro npoBoja ¢ TokoM | = I1kA Haxoaures
Koo paguycom I = 1 cm. Komasno
pacroJIOKEHO TaK, YTO MAarHUTHBIA TOTOK,
MPOHU3BIBAIOIU I ero, MaKCHMaJIEH.
Onpenenure, Kako 3apsj MPOTEUYET MO KOJIbILY
Opyd  BBIKIIIOYEHHMM TOKa B  MPOBOJE.
Comnpotusnenue kosbiia R = 10 Owm.

6. IlmockoBbimykias CTEKJISIHHAs JHMH3a C
paauycom KPUBU3HBI chepudeckoi
noBepxHoctu R = 12,5 cM mnpuxara K
CTEKJISIHHOW TUJIaCTUHKE. J[Mamerp HEeKOTOporo
TEMHOT0 KoJiblla HpI0TOHA B OTpa)k€HHOM CBETE
dl = 1,0 MM, auamerp K€ TEMHOTO KOJIbIIa,
MOPSIAKOBBIT HOMEpP KOTOPOrO Ha S5 €IUHHIL
Oonprre, d2 = 1,5 mm. Omnpenenutp ITUHY
BOJIHBI CBETA A..

Bnanets

— crnoco0aMu IEMOHCTpAuU

YMEHHUS aHAIIM3UPOBATh
bu3nvecKkue  SABJICHHS U
3aKOHOMEPHOCTH;

— HaBBIKAMH M METOIMKAMHU
000011eHus pe3yJIbTaTOB
BBIMOJIHEHHSI JTA0OPATOPHBIX
pabor;

— crmoco0amMu  OIICHUBAHUS
3HAYMMOCTH M TIPAKTHYECKOM
NPUTOJHOCTH  TTOJTYYEHHBIX
pe3yJIbTaTOB;

Ilpumepovt IK3aMEHAUUOHHBIX NPAKMUYECKUX
3a0anuii:

1. Komeco Bparaercsi BOKpYr HEMOIBHMKHOM
OCH C TIOCTOSIHHBIM YIJIOBBIM  YCKOpEHHEM
£ = 0,25 pag/c® . Uepe3 Kakoe BpeMs MOCIE
Haydajla BpallCHUSA BCKTOP IIOJHOI'O YCKOPCHHUA
TOYKH Ha 000J1e KoJieca OyJeT COCTAaBISITh yroll
f = 45° ¢ BEKTOPOM CKOPOCTH?

2. Tonkuéi  oOpydy paguycoM R=1m

NOJBEIIEH Ha BOWTBII B CTEHy TIBO3Ib U
KOJIEOJIETCSL B IUIOCKOCTH, MAapajICIbHOW CTEHe.
Onpenenuty nepuox T MalbIX 3aTyXaroLIMX

KonebaHud  obpywya, ecnu  Kod(hdunmeHt
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saryxanus § = 0,7 ¢ 1,

3. /JlBa Mona aproHa, HaxoOJISIIETOCS TpHU
temriepatype 300 K, annabaTtuyecku ckalld Tak,
yro o0BbeM yMeHbmwiIcs B 3 pasa. Haiftu
TEMIEpaTypy IOcie CKaTusg U paboTy, KOTopas
ObLIa COBEpIICHA HAJl Ta30M.

4, [IpoctpancTBO MEXIY oOKIagKamMu
IJIOCKOTO KOHJIeHCaTopa 3aI0JIHEHO
MOCJIEAOBATENbHO  JIBYMS  AMDJICKTPUUECKUMU
cmosMu 1 u 2 ¢ TommumbHamu Od; m dr uw ¢
MPOHUIIAEMOCTAMU & U &. [lnomanp kaxmoi

oOKJIaIKHu paBHa S. Haittu €MKOCTb
KOHJICHCATOPA.
5. CKOJIBKO METPOB TOHKOTO IPOBOJA HAJIO

B3STh JIUIS M3TOTOBJIEHMS COJIEHOMIA JUIMHEI lg =
100 cm ¢ unayktuBHOCcThiO L = 1 mI'H, ecnu
JUaMeTp CEYEHHUs COJICHOMJA 3HAYUTEIHHO
MEHBIIIE €TO JIJIMHBI?

HailTh MUHHMManbHYXO TOJIIMHY IUIEHKH C
nokasareyieMm npeiaomseHus 1,33, npu KoTopoit
cBeT ¢ JiuHOM BOJHBI (0,64 MKM HCIBITHIBACT
MaKCHUMaJlbHOE OTPaKEHHE, a CBET C JUIMHOU
BoHBI 0,40 MKM HE OTpakaeTcsi COBCeM. YTOJI
najieHus ceera paseH 30°.

[1IK-3: roTOBHOCTBIO HCHOJB30BaTh (PU3MKO-MATEeMATHUECKHUI armapaTr IJis perieHus 3aiad,

BO3HUKAIOMIMX B X0J1€ IPOHECCUOHAIBLHOMN IESITENbHOCTH
3Hath — OCHOBHBIE METO/IbI IK3aMeHAllHOHHBIE BOIPOCHI y4eOHoM
pemieHus GU3NYeCKUX 3a1a4; | AMCUHILTHHBI

— OCHOBHBIE 3aKOHBI 001IIeN
bu3uKn

1. Hurepdepenuus cBera, €€ TMPOSIBICHUE U
IIPUMEHEHHE B TEXHHUKE.

2. Mudpaxuus ceera. JudpakiumuonHas pemeérka.
VYpaBHeHHE TUPPAKIUOHHON PEIIETKH.

3. ducnepcus ceera.

4. lanenue ceeta. OnbiTel I1.H. JIeOenena.

5. SlBnenue BHemHero ¢otorddekra. 3aKoHbI
A.I. CroneroBa mns BHemHero (otorddexra.
VYpaBHenue A. ODiHIMITEHHAa Ui BHELIHETO
dororddekra.

6. Mognens aroma no Pesepdopay u mo bopy.
[IpoucxoxaeHue  CHEKTPOB  M3IY4YEHHs U
MOTJIOLICHHUSI.

7. Bunel cnexktpoB. CrieKTpaibHbIN aHAIIN3.

8. EcrecTtBeHHas paamoakTUBHOCTh. (CBoiiCcTBa
anb(a-, 6eTa- 1 raMMa-u3ITydeHUH.

9. CTpoeHune aTOMHOrO sipa.

10. IlpaBuna cmemeHuss npu anbda- u
Oera-pacnagax.

11. 3akoH paguOaKTUBHOIO pacmaja.

12. 30TONBI.
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KOMIIETEHIIUH 00yueHmA
13. ledekt Macchl siapa, SHEPTHS CBS3H.
14. PagnoakTUBHbBIE U3TYyUEHUS U UX BO3/ICHCTBHE
Ha KUBbIE OPraHU3MBI.
15. lenenue tsoxénbix siaep. llonarue nenHoi
peakLUyu 1eIeHUs TAKEBIX AAEP
16. TepmosinepHblii CHUHTE3 M YCJIOBHS €ro
OCYIIECTBJICHUS.
Ymerp —  BbugenAaTh  ocHoBHBIE | TMIOBBIE 3a1aHus 110 PU3MKe
¢busnueckue sBienus npu | 1. J7IMHA BOJHEI 3JIEKTPOMAarHUTHOIO M3Jy4€HHS,
penieHuu (u3nUecKux | MCIIyCKaeMOro aTOMOM BOZOPOJa IIPH IIEPEXOJIE B
3a-71a4; HEM D3JIEKTPOHA CO BTOPOrO HSHEPreTUYECKOro
— KOPPEKTHO | YPOBHS Ha IICPBBIi paBHA. ..
(bopMyTHPOBATE w| 1) 1,21-107 m;2) 310" w; 3) 5810™"
apryMEHTHUPOBAHHO M; 4) 23 10° M.
060CHOBBIBATS 2. OTHOILLIEHHUE CKOPOCTEHN ABYX MUKPOUYACTHUIL Y
HEO0OXOAUMOCTb Vv,
IPUMCHECHUA OCHOBHBIX [= 4. Ecnu wux uHBI BOJH 1€ bpoins

Gu3nUecKux 3aKOHOB HpHU
peleHnn pU3NYeCcKuX 3ajau.

VIIOBJICTBOPSIOT COOTHOWICHUIO  Ap = 2A1, TO
m
OTHOIIIEHHE MACC ATHX YaCTHI[ — PAaBHO ...
mp
1)2; 2) Y 3)
Va; 4) 4.

3. Omnpenenutb HETOYHOCTb B OMNPEICIECHUU
KOOPJIMHATBI JIEKTPOHA, JABMXKYLIETOCs B aTOMeE
BOJIOPO/Ia CO CKOPOCTHIO 1,2:10° wm/c, ecum
JIollycKaeMasi  HETOYHOCTb B OIpEJeNICHUH
ckopoctu coctaiisieT 10% OT ee BeTUIMHBI.

4. Ha pucyHke z

n3o0paxkeHa l v l
IUIOTHOCTD

BEPOSITHOCTH
oOHapyKeHUs {
MHUKPOYACTHIIEI Ha i
Pa3INYHbIX

PacCTOSIHUSAX OT 0 t2 L5
«CTEHOK» Mbl. BeposTHOCTh ee 0OHapy eHHs Ha

and

¢

—<x<—=f

yuactke ¢

1) Ya,
4)0; 5) 1.

5. DNeKTpoH B aTOME BOJIOPO/ia Meperel U3

OCHOBHOT'O COCTOSIHMSI B BO30OY:KJIeHHOE ¢ N = 4,

Paanyc ero 60poBCcKoii OpOUTHL...

1) yBenmumiics B 16pa3; 2) He usmeHuics; 3)

yBenuuuics B 3 pasa; 4) ymensiuics B 16 pasa.

paBHa...

2) Vo, 3) %
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6. 3aKkoH A&

COXpaHEHMs s p d S
MOMEHTa 4
HUMITYJIbCa — A _i 3
HaKJIaJIbIBaeT

OTpaHUYEHUs Ha 9
BO3MOJKHEIE

MePEXO/IbI

AJIEKTPOHA B

aToMe€ C OJHOIO 1

YpPOBHS Ha APYTOit

(mpaBmsio otbopa). B sHepreTmueckoM CHeKTpe
aTromMa BOJOpOJa (CM. PUCYHOK) 3alperieHHBIM
MEPEX00M SIBIISETCHL...

1) 4f —3d,;

2) 3d - 2s;

3) 4s — 3p;

4) 2p — 1s.

7. CocrosiHHE, B KOTOPOM HaXOJUTCS aTOM,
XapaKTepUu3yeTcs 3HAYCHHEM TJIABHOTO
KBaHTOBOTO uuciia N = 4. Uemy paBHa KpaTHOCTH
BBIPOXKCHUSI JHEPreTMYECKHX YPOBHEH 3TOro
aToma.

8. Cranimonapuoe ypaBuenue llIpenunrepa nmeer

2
e A Ry N7

BU/ h* anegr . Oro
YpaBHEHUE ONUCHIBAET. ..

1) cocTosiHHE AJIEKTPOHA B BOJOPOAOINOA00HOM
aTome;

2) IBMKEHHE CBOOOHON YaCTHUIIbI;

3) cocTosHHME DJJEeKTpOHa B  TPEXMEPHOM
MOTEHITUATLHOM SIIHKE;

4) TMHEWHBIN TapMOHUYECKUHN OCHUIIIATOP.

0. Onpenenure epuoI nojypacnazaa
pPaOaKTUBHOTO M30TOMNA, €CIH 5/8 HA4aIbHOTO
KOJIMYECTBA fAJIep 3TOr0 HM30TONA pacnajioch 3a
Bpems t = 849 c.

10. SAnpo 6epunnus |_E|—_|3aXBaTHJ10 9JIEKTPOH M3
K-o6omouku aroma. Kakoe simpo oGpa3oBaioch B
pesynabrare K-3axBara? Hamucarh peakimio
K-3axBara.

11. Ompenenuth Maccy HEUTpPAIbHOIO aTOMa,
€ClM  AIp0 OSTOro aromMa COCTOUT M3 JBYX
IIPOTOHOB M OJHOTO HEHUTPOHA U DHEPIUs CBSI3U
sapa paBHa 7,72 M»aB.

12. Kakue u3 mpoLeccoB 3ampelleHbl 3aKOHOM
COXpaHEeHMsI JIEITOHHOT O 3apsia’?
I)n—pt+e-+v;




CTpyKTypHBII
DIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeICTBA

2)pte-—n+tv.
3)p—n+e +v.

Brnaners

— croco0aMu IEMOHCTpAIUU
YMEHUS aHAJTM3UPOBATh
HPUPOIHBIC SIBJICHHUS,
METOJIaMH  pEIICHUs
bu3nvecKux 3amad;

— HaBBIKAMHU M METOMKAMHU
00001IeHUS PE3yNIbTATOB
pelIeHus,
IKCIIEPUMEHTAIBHOM
JIESITEIIBHOCTH;

croco0amMu  OICHUBAHUS
3HAYMMOCTH M TIPAKTHYECKOM
MPUTOJHOCTH  TIOMYYCHHBIX
pe3yJIbTaTOB,

Ilpumepovr IK3AMEHAUUOHHBIX NPAKMUYECKUX
3a0anuii:

1. OOHOpPOIHBIM  CTEpKEHb  Maccoi
M = 5 KrI, pacnoJIO’KEHHBII BEPTUKAIBHO, MOKET
BpalaTbCsl BOKPYT OCH, IIPOXOMSIIEH 4Yepe3 €ero
BEPXHHUH KOHeU. B cpenuHy crepkHs nomnaaaer
nmyJi1 Maccod m = 10 r, neTanas ropu30HTaIbHO
co ckopocThio v = 10% m/c, u 3acTpeBaer B HEM.
Onpenenuth KUHETUYECKYIO SHEPTUI0 CTEP)KHS
cpasy mocie yzaapa.

2. PensaTUBUCTCKUI  SIEKTPOH  UMEET
KUHETHYeCKyr0  dHepruro T, = 0,34 M3B
Onpenenuts CKOpoCTh, ¢ KOTOPOW OH JABHXKETCA.
Cuuratb DHEPTHUI0 IIOKOS JJIEKTPOHA
m,c” = 0,511 MsB.

3. VTriaekucislii ra3 B koanuectse v = 0,8
MOJIel HarpeBalT H300apUYEeCKH TaK, YTO €ro
00BbEM yBenmMuMBaeTcsT B N 3,1 pasza.

Onpenenure W3MEHEHHME OHHTPOIUU B ITOM
nporecce.

4. JlBa OECKOHEYHO JIMHHBIX MPSIMBIX
MPOBOJIa CKPEHIEHBI MOJ MpsMBIM yriiom. [lo
npoBogaMm TekyT Toku |3 = 80A u Il = 60A.
Paccrosare d mexmy mpoBogamu paBHo 10 cMm.
OIpeNieNIUTh MAarHWTHYI MHAyKLWI0 B B TOuke,
OJIMHAKOBO YAAJICHHOH OT 000X MPOBOJHHUKOB.
S. KonebarenbHblii KOHTYD UMEET
emkocth C = 10 Mk®, naayktuBHOCTH L =25 M['H
U akTuBHOE comportuBieHue R = 1 Owm. Yepes
CKOJIbKO KOJICOaHHMH aMIUTHTyJa TOKa B ITOM
KOHTYpE€ YMEHBIIUTCS B € paz?

Ceer ¢ 4 =589 HM DagaeT HOPMAJIBHO Ha
TU(GPaKIUOHHYIO
d = 2,5 amm

pemeTky ¢ IepUuoIoM
, COZIEpPIKAIIYTO N =10000
LITPUXOB. Haiitn YIJIOBYIO LIUPUHY

I[I/I(bpaKI_H/IOHHOFO MaKCHUMYyMa BTOPOI'O NopsiaKa.

K-4:
TePMOIMHAMH

roTOBHOCTBHIO

HCIOJIB30BaTh

OCHOBHBbIEC IMOHATHSA, 3aKOHbI n MOaeJIHn

KH, XHMMHY€eCKOil KHHETHKH, IEPEHOCA TEIJIa U MACChI

3HaTh

— OCHOBHBIE OTpEJICIICHUs U
MOHATUS MOJIEKYJISIPHOM
(U3UKY U TEPMOJIMHAMHUKHY;

IIpuMepsbI 3K3aMeHANMOHHBIX BONPOCOB:

1. Mexanndeckass pabora u Terora. Pabora,
coBepIllaeMasi Ta30M MPU U3MEHEHUH ero oobema.
[TepBoe HavyaI0 TEPMOJUHAMUKH.

2. IlpumeHeHMe IEpBOro Havana TEPMOJIUHAMUKI
K u3omporieccaM. AanadbaTrudecKuii mporecc.

3. TemnoeMKoCTh HJEANBHOTO raza. Makpo- u
MHUKPOCOCTOSIHHS.
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4. TepMoamHaMH4eCcKasi BEpOATHOCTb. [loHsATHE
00 osHTpommu. TepmomuHamudeckue QGyHKIUN
COCTOsIHMS. BTopoe Havamo TepMOAMHAMUKH.
Tperbe Ha4YaI0 TEPMOAUHAMUKH.

5. CrpykTypa TEIUIOBBIX JABUTraTelIed M BTOPOE
Hayajo TEPMOJUHAMUKHU. Koapdumment
MOJIE3HOTO  JIEMCTBUSL HJAECAIBHOIO TEIJIOBOrO
neurarens. L{ukn Kapuo u ero KII/I.

YmMmern

— KOPPEKTHO BBIpaXKaTb |
apryMeHTHPOBAHHO
00OCHOBBIBATh  ITOJIOYKCHUS
MOJIEKYJISIPHO-KMHETUYECKOM
TEOPHUH U TEPMOJAMHAMUKH.

— pemarh 3amaun no MKT,
TEPMOJIMHAMUKU M TEIUIO-,
MaCCOIIEPEHOCY.

IIpumepHbIe 3a1aHuA 10 PU3HKeE:

1. JIBa Monsg aproHa, HaxoJALIErocs IpU
temneparype 300 K, annabaruuecku cxkanu Tak,
yro o00beM yMeHblIwicas B 3 pasa. Haiitu
TeMIlepaTypy IOcCle CXaTus U pabdoTy, KOTopas
ObL1a COBEpIICHA HaJl 'a30M.

2. Yriexkucislil ra3 B koauuectse v = 0,8 moueit

HArpeBaloT HM300apHUECKU TaK, YTO €ro 00BEM
yBenuuuBaeTcss B N = 3,1 paza. Ompenenurte

U3MEHEHUE SHTPOIIUU B 9TOM IIPOLECCE.
3. OmnpenenuTs CKOPOCTb MOJIEKYN a30Ta, MpuU
KOTOpPOM 3HaueHue (YyHKIUH pacrpeieneHus
Makcsenna npu temnepartype T, = 400 K Oyner

TaKUM K€, KaK " Juii Temreparypsl T, = 500 K.

4. WneanbHbIl OZHOATOMHBIM Ta3 COBEpIIAET
OHKJ, COCTOSIIMWA W3 JIByX H30X0p M JBYX
H30TEPM. HanbGonpmas u HaVMeEHBIIas
TeMmnepaTypsl IuKiIa coctaBisgior T; = 400 K u
T, =300 K, a nHaubOonpmuii odbeM B 1 = 4,5
paza TmpeBbIIaeT HauMeHbMi. Onpenenute
KO(DPUIIMEHT TI0JIE3HOTO  JICUCTBUSL  TaKOTO

OUKIIA.

Bnanetn

— npodeccnoHaTbHBIM
SI3BIKOM MPEIMETHOM
obmactu  3Hanus  MKT,
TEPMO-IMHAMHUKHA U TEIUIO-,
MacoOIEPEHOCa;

IIpumepbl 3K3aMEHALMOHHBIX NPAKTHYECKHX
3aJJaHUM:

1. [JBa M™Mons aproHa, HaxOIALIErocs MpHU
temneparype 300 K, annabatnuecku cxanu Tak,
yTo O00BeM yMmeHbliwics B 3 pasa. Haiitu
TEMIEpaTypy TOCIE CKATUS B paboTy, KOTOpas
ObLIa COBepIIIeHa HAJ[ Ta30M.

2. Yriekucisli ra3 B konuuectse v = 0,8 Moiei

HarpeBaroT M300apHUECKU TaK, 4YTO €ro 0O0bEM
yBenuuuBaercs B N = 3,1 pasza. Omnpenenure
MU3MEHEHHUE SHTPOIIMH B 9TOM IIPOLIECCE.

3. OmnpenenuTs CKOPOCTb MOJIEKYN a30Ta, MpHU
KOTOpPOM 3HaueHue (yHKIUM paclpeieneHus
Makcsenna npu temnepartype T, = 400 K Oyner
TaKHMM K€, KaK ¥ 11 Temieparypsl T, = 500 K.

4. WpeanbHbli OJHOATOMHBIM a3 COBEPIIAECT
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oOyueHus pel

IUKJ, COCTOSIIMHA U3 JABYX H30XOp U JBYX
H30TEPM. HauGounbmas u HAaWMEHBILIAS
TeEMIIEpATypsl LHKIA cocTaBaaAroT T, = 400 K u
T, = 300K, a Haubonbmmmii odbeM B n = 4,5
paza TMpeBbIIIaeT HauMeHbIHi. Onpenenure
KOA(G(UIUEHT TMOJEe3HOro JEHCTBUS  TaKoro

OuKJIa.

0) Ilopsaaoxk mpoBeleHUs] MPOMEKYTOYHON aTTeCTAUMHU, MOKA3aTeJIH U KPUTEPHH
OlleHMBAHHUA:

[TpomexyTouHasi arrectanus MO AucUUIUIMHE «DU3HMKa» BKIIOYAET TEOPETUUYECKHE
BOITIPOCHI, MO3BOJIAIOIINE OIICHUTh YPOBEHb YCBOCHUSI OOYUAIOIIUMHUCS 3HAHUMN, U TIPAKTUYECKUE
3aJlaHusl, BBISIBIIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIAJCHHM, TPOBOAUTCS B hopMme
JIBYX 9K3aMEHOB.

DK3aMeH 10 JaHHOW AMCUHUILIMHE MPOBOJUTCS B MUCbMEHHOM U YCTHOM (opme.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00y4aromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYECKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHSACT TNPAKTHUECKUE 3aJaHHs, CBOOOIHO OIEPUPYET
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — oOyJaromuiicss 1eMOHCTPUPYET CPEAHHUM YpOBEHb
c(OPMHPOBAHHOCTH KOMITETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOCHBI, HO JOMYCKaIOTCS
HE3HAYNTENbHBIC OIMOKN, HETOYHOCTH, 3aTPYAHECHHUS TIPU BBIITOJTHEHUN PAKTUIECKUX 3aIaHUH,
nepeHoce 3HaHUH M YMEHUI Ha HOBBIE, HECTaHAAPTHBIE CUTYAIUH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamra) — oOOydYaroUIMiicCs JIEMOHCTPUPYET
HOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIMN: B XOJ€ KOHTPOJIBHBIX MEPONPUSATHIHA
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWM, yMEHUWH, HaBBIKOB,
0o0yyaroImuiicsl HUCHBITHIBAET 3HAYUTEIbHBIC 3aTPYIHEHMs INPH ONEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH TIPH WX TIEPEHOCE Ha HOBBIE CUTYAIIUH.

— Ha OIICHKY «Hey10BJIETBOPUTEIbHO» (2 Oaa) — 00yJaronuiics 1eMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKaeT CYIIECTBEHHBIC OITMOKH, HE MOXET
MOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.

— Ha OIIEHKY «HEeYyIOBJIETBOPUTEJAbHO» (1 Oamr) — oOydaromuiics He MOXKET TMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BENCHMS M OOBACHEHMS HWHPOpMAlMM, HE MOXKET IoKa3aTb
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 3a/ad.




