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1 IlepeyeHsb NTAHHPYEMBIX Pe3yILTaTOB 00yYE€HHUS N0 TUCHUIUTHHE "®Hu3HKa", COOTHECEHHBIX
C IJIaHHPyeMBIMH pe3y/IbTaTaMi OCBOEHHsI 00pa30BaTe/IbHOMH MPOrPaMMBI

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

YHUBEPCAIbHEIX KOMIIETEHITUN:

YK-1 - Crioco6GeH OCyIIeCTBIATh NOUCK, KPUTUYECKUY aHATIN3 U CUHTe3 UHGOPMAIUK, TPUMEHITh

CHCTEMHBIN ITOAXO[ IJIS1 PelleHus IOCTaBIeHHIX 3aay

Pe3ynbTaThl O0OYy4YEHHS IO AUCHUIIIHHE ONPEeIsIOTCS HHIUKATOPaMH TOCTHXKEHHS
KOMIIeTeHI[HH
HMHaukaTop(bl) TOCTHIKEHHUS:

Vicnonb3yeT 3HaHUE GU3NYECKUX 3aKOHOB [1JIF PELIeHNs II0CTaBIeHHbIX 3aay.
Pe3ynbTaThl 00y4eHUS N0 JUCHUIUIHHE:

3HaTh OCHOBHEIE 3aKOHEI MEXaHUKH, MOJEKYJISPHON GU3UKYN U TEPMOSUHAMUKHY, 3JIeKTPOCTATUKY U

- 9IeKTPOMarHeTU3Ma, BOJTHOBOM ¥ KBAHTOBOU ONTHKHM, IAEPHON GU3NKK U 37IeMeHTapHHIX YaCTHUll;

- GU3WYECKUH CMBICII 1 MAaTEMATHYECKOE M300pakeHNe OCHOBHBIX (GU3UYECKUX 3aKOHOB.

YMeTh caMOCTOSTENIbHO aHaIU3UPOBaTh GU3NYECKHE SBJIEHNS, IPOUCXONAIIYe B IPUPOLe U

- PA3JIUYHEIX YCTPOMCTBAX; CAMOCTOATENBHO paboTaTh CO CIPABOYHOMN JIMTEPATYPO; BEIIONHSTH
Heo0xXoguMble

- PacyeTHl U OIIpefeNiaTh TapaMeTPHl IPOLeCCOB.

BrnapmeTs coBpeMeHHBIMM MeTOLaMU pelleHUs (GU3MUECKUX 3afad U U3MepeHUs IlapaMeTpoOB
Pa3IMYHBIX IIPOIIECCOB B TEXHUYECKUX YCTPOMCTBAX U CUCTEMAX.

2 MecTo TUCOHIUTHHBI "®u3uKa" B cTpykType OIIOII GakaaBpHaTa

715 0CBOEHUST AUCLUHUIIIMHE HEOOXOJUMEl 3HAHWUS YMEHUS, HAaBRIKK ¥ (MJTM) OIMBIT MPOQeCcCHOHaNbHON
LesATeIbHOCTH, IIOIyYeHHbIe B paMKaX U3y4eHus CIefyolX TUCIUIINE: MaTeMaTHKa.

Oucnunnura BxoguT B bnok 1 Nucuunnuuw (Mopynu) OITOIL. llens OUCHUINIUHEL - IOJIy4YeHUE
00y4alomuMuUCs 3HaHWUM, YMEHUH, HaBEIKOB U (MJIX) OIBITA IPO(QECCUOHAILHON OeATeIbHOCTH, He0OX0IUMEIX
nns GopMUPOBaHUS KOMIIETEHIIUY, YKa3aHHAIX B IIyHKTe 1.

B obnactu MaTtematuku HeoOXOmUMO 3HATh TeOPUI0 IpenenoB, nuddepeHInaIbHOEe U HHTErpanbHOe
HCYUCIIeHU, pellleHre ONHOPOAHEIX ¥ HEOOHOPOLHEIX fubbepeHNNanbHEX YpaBHEHUH.

3 00beM gUCHHUIUIHHBI "®H3HKA" B 3aYe€THBHIX eJHHHIAX C YKa3aHHEM KOJIHYeCTBa
aKaJieMHYEeCKHX 9acOB, BbII€/ICHHBIX HA KOHTAKTHYIO Pa00oTy 00yJalOImIKXCsI C IpenogaBaTeaeM (1o
BHIaM 3aHSITHH) U Ha CAaMOCTOSITE/ILHYI0O Pab0OTy 00yJarOIIHUXCsI

Ob1uas TPYEOEMKOCTh IUCIUIUIAHEL "Ou3uka" coctaBnseT 10 3aueTHHX eguaull, 360 4acos.

KonunyecTBO 94acoB
(010)) 3P 030

®opma 00yueHHs

Kypc 1/CemecTp 2
Bcero gacos 144 144

KoHTakTHas padoTa 00y4aronIuxcs ¢ mpemnogaparesieM (110 BHIaAM
Y4EeOHBIX 3aHSITHH):

AynutopHas paboTa

Jlekyuu 32 6
JIabopamopHbie 3aHAMUS 32 6
ITpakmuueckue 3aHaAMUA 32 6

BreaymuTtopHas pabota

HHOusudyaavHas paboma ¢ npenodasamesnem:
KoHcyabmauus u uHble 8udbl yuebHol OesameabHoCcMu

CamocTosiTeibHasi padoTa 48 122
dopMa NPOMeKYTOYHOH aTTeCTAlHH 3a4eT 3auer /4
Kypc 2/Cemectp 3

Bcero gacos 216 216

KoHTakTHas padoTa 00y4alouuxcsi ¢ mpenogaBaresieM (110 BHIaM

Y4eOHBIX 3aHSITHH):
I I"_Mﬁmaﬂ e
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®opmMa 00yd4eHHUs

KonuuecTBO 9acoB

(010] 30 030

Jlexuuu 32 6
JlabopamopHvle 3aHamus 32 6
ITpakmuyeckue 3aHaMUA 32 6

BueaynuropHas paboTa
HHousudyaavHas paboma ¢ npenodasamesnem:
KoHcyabmauus u uHble 8udvl yuebHol OeamenbHocmu
CamocrosiTeibHasi paboTa 84 189
®opMa NPOMeKYTOYHOH aTTeCTAlHH 9K3aMeH /36[sx3ameH /9

4 Copmep:KaHHe TUCOHUIUTHHBI "®U3HMKa", CTPYKTYPHUPOBaHHOE 10 pa3jaeiaM (TemMaMm)

4.1. JIeKITHOHHBIE 3aHSATHSI

Pazgen OTUCIHIIIHHBI, TeMbI J'IeKIII/Iﬁ H HX CoOepxKaHHEe

TpynoeMKOCTh B 4acax

(010 30

030

Kypc 1/ Cemectp 2

180

144

Pa3gen 1. MexaHHKa

1.1. KuneMaTuka

Knaccuyeckasi mMexaHuKa. ['paHULBE IPUMEHUMOCTH KJIAacCUUYECKOMN
MeXaHUKH.

MartepuanbHasg TOYKa. XapaKTePUCTUKM MeXaHUYEeCKOTO MBUXKEHUS:
CUCTEMA OTCYeTa, MYTh, pPagUyC-BEKTOp, IepeMellleHNe. YpaBHEHUS
nBuxeHus. CKOpoCTh U yCKopeHue. HopmanbHOe M TaHTEeHIIMalIbHOE
YCKOpPeHUs1. YTOI, yTIoBasi CKOPOCTh, YTIIOBOE YCKOPEHHUE.

1.2. luHamMuKa

1.2.1. [JuHaMuKa IOCTyNaTEeNbHOTO0 ABUXKeHUd. HepLuuanbHEIE CUCTEMEL

otcueTa. [IepBriit 3aK0H HeioToHa. [ToHATHE MacCH U CHUIIHL.

Bropoi u Tpetuit 3aK0HH HeloTOHA. LIeHTp Macc CHCTEMEL.

OCHOBHOe ypaBHeHHE OMHAMHUKHU IIOCTYNATENbHOTO [BUIKEHUS TBEPLOTO
Tejla. 3aKOH COXpaHeHMWs MMIylbca KakK GyHIaMeHTalbHHMN 3aKOH

TIPUPOMHBI ¥ CBSI3b €T0 C OMHOPOTHOCTHIO IIPOCTPAHCTRA.

1.2.2. [InHaMUKa BpalllaTeIbHOTO ABUXKEHNI. MOMEHT CHUIBI OTHOCUTEJILHO
TOYKH ¥ OCH.

MoMeHT UMIIyJIbCa CUCTEMEl MaTepHalbHEIX TOYEK U TBEPHOTO Teja
OTHOCHTEINIPHO Hadvalla KOOPOWHAT. MOMEHT WHEepUuHW TBEPHOOro Teja
OoTHOCUTENbHO ocu. OCHOBHOE ypaBHeHNMEe NUHAMUKH BpallaTeIbHOTO
OBU2KEHWS TBEPHOTO Tejla. 3aKOH COXpaHeHUsI MOMeHTa HMITyJIbCca.

1.2.3. Queprus u paboTa

Mexanugeckas pabora. KoHCcepBaTUBHEIE ¥ IUCCUNIATUBHEIE CUJIEL. CHIIEL
TATOTEHUS ¥ yupyroctu. KmHeTwdeckas 3HEPrus NOCTYHNATEIbHOTO U
BpallaTeNIbHOTO ABUXKEHHUS TBEPHOTO Teja. [loTeHNuWanbHAs dHEPTUA
MaTepruanabHON TOYKM BO BHEIIHEM CHUJIOBOM IIOJIE U €e CBI3b C CUJIOH,
HeHUCTByIOIMel Ha MaTepHalIbHYI0 TOUKY.

3aKOHEI U3MEHEHUS U COXPAHEHWs SHEDPIuHu B MexaHWKe. [IpuMeHeHUE
3aKOHOB COXPaHEHUS UMIIy/IbCa U 9HEPTUH [N pacyeTa.
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Pazgen 2. MonexkynsipHasi pu3HKa H TepMOTUHAMHKA

2.1. MonekymnspHO-KMHeTHYeCcKas Teopus ra3oB. OCHOBHEIE II0JI0KEHUS U
ypaBHEHUSI MOJEKYISIPHO-KUHETHYECKON Teopuu ra30B. MoleKyIspHO-
KMHETUYECKUN CMEICI TeMIepaTyphl. Pacnpepmenenue MakcBeinna.
CkopocTu Tra30BHX Monekyn. PacnpepmeneHue DBonbiMmaHa.
BapomeTprueckas dopmyra.

2.2. 3aK0HBEI TEPMOOUHaMUKI

BHyTpeHHsAs SHepPrus upeanbHOro ra3a. PaboTa pacuiupeHus rasa.
[TepBoe Hauano TepMoguHaMuku. IIpomecch B razax. [IpuMeHeHUe
NepBOT0 Hayaja TEPMOOUHAMUKHU O IPOLECCOB B ra3ax. AguabaTHHIN
mpotiecc.

TennoeMKocTb ra3oB. O6paTUMEIe U HeOOpaTUMbIE IIPOIIECCHL.

2.3. Kpyrosoiu npouecc. TennoBsle ¥ XOJIOOUIbHEIE MAIINHEL.

Bropoe rHauano tepmoguHaMuku. Llukn KapHo u ero KIIJI mns ugeanbHOTO
rasa. HTpOIHUSI.

CraTucTHYEeCKOe TOJIKOBaHKE BTOPOI0 Havalla TEPMOIUHAMUKH.

Pa3zgen 3. 9j1eKTpOMarHMTHBIE SIBJICHHUSI

3.1. SnekTpuyYeCcKuy 3apsan. 3aKOH COXpaHEHHS 3JIEKTPUYECKOro 3apsfa.
3akoH KynoHa. OnekTprudeckoe 1mojie. HanpsKEHHOCTL 3JIEKTPUYECKOTO
nons. I[IpuHOUD CyHnepno3uLNU 3IeKTPUYECKHX Ioyed. TeopeMma
OcTporpaznckoro - ['aycca mjisi 3JIeKTPOCTATUYECKOT0 IIOJIS B BaKyyMe.
[ToTeHnuan - sHepreTUdeckKas XapaKTePUCTHKa 3JEKTPUYECKOTO IIOJIA.
CBs3b IOTEHIMANa C HANPSIKEHHOCTHIO I3JEKTPUUYECKOTO IIOJA.
OKBUINIOTEHLIHANIbHEIE TTOBEPXHOCTH.

3.2. IlocTosHHHU 31eKTpuueckKuid ToK. Krnaccuueckad Teopus
MIPOBOAUMOCTH METAJIJIOB M €€ ONmEITHOe o0ocHOBaHME. 3akoH OMa B
ouddepeHnuanbHor popme. Pa3HOCTb NIOTEHIMANIOB, CTOPOHHUE
9JIEKTPOOBUXKYINME CHIJIBI, HAIPAXEHHEe. FpaHI/IL[BI IIPUMEHUMOCTH
3akoHa Owma. 3axkoH [xoynsa - JleHua B guddepeHUranbHON hopMe.
Pa6otra m MomHOCTs TOKa. IIpaBunma Kwupxroda. 3aTpymHeHHUs
KJTaCCUYECKOM 3JIEKTPOHHOM TEOPHUHU IMIPOBONUMOCTH METAJIIOB.

3.3. MarsguTHOe 10JIe IOCTOSHHOTO ToKa. 3.3.1. MHAYKIUA MarHUTHOTO
nmonsg. MareuTHEHU MOMeHT. 3akoH bBuo-CaBapa-Jlannaca. Ilpumeps
pvaéTa MATrHUTHBEIX TOJIEH. HBI/I}KGHI/IE 3apAXKEeHHBEIX YaCTHI[ B
IIOCTOSTHHOM MaruTHOM Iojie. Cuna JlopeHna.

[elicTBMe MarHUTHOI'O II0JIT HA IPOBONHUK C TOKOM. 3aKOH AMIepa.
B3aumopeiicTBre TOKOB. KOHTYp C TOKOM B MarHMUTHOM IIojJe. 3akKOH
IIOJIHOT'O TOKa AJId MarHMTHOI'O II0JIA B BaKyyMe.

3.3.2. 4dBneHue 3n1eKTPOMarHUTHOU HMHAYKNUU. OCHOBHOHM 3aKOH
37IeKTPOMArHUTHOM wuHAyKuuu. I[IpaBuno JleHua. ABneHue
CAMOVHAYKIMYU. WHAYKTUBHOCTh. JHEPTUS MATHUTHOTO IOJIS.

3.4. OcHOBEI Teopuu MakcBesia

Tok cMmemenusd. YpaBHeHus MaKcBeJiia [/ 3JIEKTPOMarHUTHOTO IOJIg B

vHTerpanbHOd u muddepenuuanvHod ¢opmax. OTHOCHUTENbHBIN
XapakTep O9JIEKTPHUYECKOW M MarHUTHOM COCTABIAWIIUX
3JIEKTPOMArHUTHOTO TIOJNA.

Hroro B 2 cemecTpe:

32

Kypc 2/ Cemectp 3

180

216

Pa3pgen 4. ®u3uKa Kojie0aHHH U BOJIH.

4.1. Konebanus. 'apMoHHYeCcKHe KojeOaHUSI. MexaHHUYeCKHEe U
3JIEGKTPOMATrHUTHHEE KONeOaHWA W HX XapaKTepucTuku. CrIocoOH
1300pakeHusT TapMOHUYECKUX KOneGaHui.

3aTyxarolue KonebaHus. BHHYXKIeHHEE KoneOaHus. SBIeHre pe30HaHca.
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4.2. BonHbl. VYpaBHeHUe 3JIeKTPOMarHUTHOU BoNHHE. CBolicTBa | 4
97eKTPOMArHUTHHEX BONH. BekTop YMmoBa - IloiTuHra. JHeprus
3JIEKTPOMArHUTHOM BOJIHEL. MeTOObl MONy4YeHUS KOTEPEeHTHHX BOJIH
ONITHYECKOT0 [uala3oHa.

4.3 BonHoBas omtuka. 4.3.1. UHTepbepennus. UHTEphEpeHINs B TOHKUX
nneHnkax. Kosbpiia HeioTOHA.

4.3.2. Iudpakius cBeTOBHX BONH: nudpakus Openens u dpaynrodepa.
IudpakunonHada pemteTka. [Jucnepcus caerta.

4.3.3. Tlonsipu3anus CBETOBHIX BONH. ECTECTBEHHEIN U MONSPU30BAHHEIMN | 2 1
ceeT. [lonmapusartopsl. 3akoHH Manioca u Bbprocrepa. [IBoiiHOEe
Jy4yenpenoMlieHHEe U ero HCIONb30BaHUe. BpalleHue NI0CKOCTH
monapu3anuu. VcKyccTBeHHash aHU30TPOIUS.

Pa3gen 5. KBaHTOBasi ONITHKA. 6 1
5.1. TennoBoe W3Ny4YeHHNE W €T0 XapPaKTEPUCTUKU. AOCONIOTHO YepHOe
Teno. 3aKOHHE M3NyYeHHs a0OCOTIOTHO YepHOTOo Tena. [IpoTHBOpedus
Krnaccudeckoit pusuku. KBanToBas rumotesa u dopmyna IImaHka.

5.2. DHeprus ¥ UMIIYJILC CBETOBBIX KBAHTOB. ®0T03(GEKT U €T0 3aKOHHI.
®opmyna JiHIITelHA A1 PoToadhdekTa.

5.3. 9dpdext Komnrona.

Pa3pgen 6. 31eMeHTHI KBAHTOBOM MEeXaHUKH 2
6.1. BomHOBEIE CBOMCTBA YacTull. BonHel e Bpoiinsa. DKcrnepuMeHTalIbHOe
TOATBepXKeHUe BOJHOBHIX CBOMCTB dacTull. ®a3oBasg M I'pPynmnoBas
CKOPOCTH BONMH Oe bpoiins.

6.2. CooTHOIIIeHNe HeompemeneHHocTel [ei3eHbepra.

6.3. YpaBueHue lllpenuHrepa. Pemenve CTaoMOHApHOTO ypaBHEHUS
IpemuHTrepa O YAaCTHUIH B IMOTEHIHANbHOW sSMe W MJIsS CBOOOOHOH
YaCTHIIH.

Pa3gen 7. J1eMeHTHI COBPEMEHHOH TEOPHH aTOMOB U MOJIEKYJT 4 1
7.1. AToM u ero ctpoeHue JIuHeHYaTHH CIEKTDP aToMa BOOOpOXaA.
CnekrpanbHble cepud. [Toctynatsl bopa. KuneTudeckas, noTeHI[ManbHas U
TIOJIHAS 9HEPTHS 3JIEKTPOHA B aTOMe BOLOpoda. ['1aBHOe KBAHTOBOE YHCIIO.
OpOuTanbHOE ¥ MAarHUTHOE KBAaHTOBHE 4Kcila. CIIMH YaCTHIIHL.

7.2. AToM BOfiopofia B KBAaHTOBOM MEXaHUKE.

Pa3pgen 8. AToMmHoe siipo. 2 1
8.1.. CTpoeHre aTOMHOTO sapa. Momenu: KamenbHas, 000I0YedHasd.
fAnepHBIe CUTIHL

8.2. EcTecTBeHHas M UCKYCCTBeHHas PafHOaKTHBHOCTb. 3aKOH
PaguoOaKTHUBHOI'O pPaclaja. Tunsr PagruOaKTHUBHBIX PaCIIamoB.

8.3. OHeprus cBsa3u. [JedpekT Macc. Peakluu fielleHUsST U CUHTE3a.

Pazgen 9. ®u3uka 31eMeHTapHLIX YacTHL. PUM3HKa TBEpPIOro Tea. 6 1
9.1. OynpmameHTaNbHE B3auMoneicTBs. Knaccudukanus smeMeHTapHBIX
YaCTHI.

9.2. KBapKOBHI COCTaB afpPOHOB. KBapKOBEIE AUArPaMMEL.

9.3. Metannel, OU3NEKTPUKUA U IOJNYNPOBONHUKM IO 30HHOU TEOPUU
TBHDPIHIX TeJl.

9.4. CobCcTBEHHAs U IPUMECHAS IIPOBOIUMOCTD IIOIYIIPOBOIHUKOB.

9.5. KOHTakKT 3JIeKTPOHHOTO ¥ [JHPOYHOTO MNOJIYIPOBOLHUKOB.
[TonynpoBONHUKOBEE OUOOEL M TPUOIHL.

Hrtoro B 3 cemecTpe: 32 6

4.2, JIabopaTopHbIe 3aHATHSA

Ha naGopaTopHBIX 3aHATHUAX y4eOHasi rpynmna 25-30 CTyIeHTOB Je/JIUTCS Ha JBe MOATPYNIbI
no 12-15 crymenToB. [Ijis1 BEINOJTHEHUS JTa00paTOPHBIX padoT KaxKaasi MOATrpynmna AejIuTcsa Ha 4
Opuransl mo 2-4 CTygeHTa, KOTOPhIe BBLINOJHSIOT JIa0opaToOpHbIe PadOThHI B KaxKJI0M ceMecTpe
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coriacHo rpaduka. ITo rpaduKky Kaxkabii 00y4arOIIMHCS T0/I2KEH BO BTOPOM U TPETheM ceMecTpax
BBINOIHATE 6 Ta00paTOpHEIX pador. O0BLEM KaKmoH 1a00paTOpHOH PadoThHI B Yacax paBeH 3-4.

Kypc 1/ CemecTtp 2

Bpuraga | HammeHoBaHHE PadOTHI TpymoeMKoCTh B 9acax
oo 30 030
1,3 Pa3pgen 1. MexaHHKa.
Jla6opatopHas pa6ora 1 «M3yueHrne 3aKOHOB OBUKEHUS
CUCTEMEI CBI3aHHEIX TEJI» 4 3
2,4 JlabopaTtopHas pabota 2 «M3y4yeHHe IOCTYIATENIbHOTO U

BpAIaTeIbHOTO JBUKEHUS C MTOMOINbI0 MasgsTHHKa O0epbexa»

1,3 Jlab6opaTtopHas pabora 3 «[IpoBepka ypaBHeHUS OUHAMUKU
BpalllaTeIbHOTO OBUXKEHUI» 4
2,4 JlaGopaTopHasi pabGoTa 4 «HM3yueHHe ymapHOTO

B3aMMOIENWCTBUSI TBEPOBIX TeJ»

1,3 Pazpen 2. MosiekynsipHasi pu3UKa U TepMOTUHAMHUKA. 3
JlabopaTtopHas pab6ora 1 «Omnpegenenue KosadduureHTa
BHYTPeHHero TpeHus mo Merony CTokca» 4

2,4 JlabopaTopHas paboTa 2 «Ompegenenue Ko3hduireHTa

BHYTPEHHETO TPEeHUs XKUOKOCTHU I1I0 METOOYy Hyaseﬁnﬂ »

1,3 JlabopaTopHas paboTta 3 «Ompemenenue KosahpuumeHTa
[Tyaccona metomom Knemana - [lezopma» 4
2,4 JlabopaTtopHas pabora 4 «OmpepmeneHue u3MeHEHUS

SHTPOIINK IIPHU U30XOPHOM IIPOIEeCCe B ra3ax»

1,3 Pazpen 3. J1eKTPOMarHUTHEIE SIBJICHHUS. 4
JlaGopaTtopHas pabota 1 «M3y4yeHue 37IEKTPUYECKOTO IO
KOAKCHAJIbHEIX [IUTHHIPOB»

2,4 Jla6opaTtopHasi paGora 2 «OmpegeneHue yHoenbHOTO
COIIPOTUBIIEHUS PE3UCTUBHOrO MPOBOHA» 4
1,3 Jla6opaTopHas pab6ora 3 «OmpemeneHre TOPU30HTANbHOM

COCTaBJIAON[E! MaTHUTHOTO OIS 3eMIN»

2,4 Jla6opaTopHas pabora 4 "OmpemeneHue UHOYKTUBHOCTHU
KaTymku"

1,3 JlabopaTopHast paboTta 5 "OmnpepmeneHue XapakKTEPUCTUK
9JIeKTPOCTATUYeCKOr0 IO0Jg MEeTOLOM 3epKallbHHX
n300paxkeHui"

4

2,4 JTabopaTopHas paboTa 6 «OmpemeneHne COUPOTHUBICHHUSI
MEeTOJOM aMIIepMeTpa - BOIbTMeTpa»

2,4 Jla6opaTopHas pabota 7 «OmnpepneneHre TOPHU30OHTATbLHON
COCTAaBJISIIONEeN MarHUTHOI'O IIOJISI 3eMJIIN» 4

1,3 JlabopaTtopHas pa6ora 8 «OmpeneneHre MHOYKTUBHOCTH
KaTYIIKW»

Hrtoro BO 2 cemecTpe: 32 6
1650477867
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Kypc 2/ Cemectp 3

Bpuraga | HauMmeHoBaHHEe Pa®OTHI TpymoeMKOCTh B Yacax
(010] 30 03
1,3 Pa3pgen 4. ®u3uKa Kojie0aHHH M BOJIH. 3
JlabopartopHas pabota 1 «OmpemeneHue mapaMeTpPOB 3
TapMOHMYECKUX KOoneOaHmi 3
Gbu3nIECcKOro MasiTHUKaA», «OnpeeneHre MOMEHTa WHEPLUU
OUCKa C BEIPE30M». 3
3
2,4 Jla6opaTopHas pabora 2 «OmnpegeneHHe MOKa3aTensd
IIpeJIOMJIEHUS CTeKJla M0 UHTeppepeHIMOHHOU KapTuHe
IOJIOC PABHOTO HaKIOHa», «OmpefeneHWe CTEIEHHU
[OJIAPU3ALIUM».
1,3 3. JlabopaTopHasi pabota 3 «OmpemeneHue CIeKTPATbHBIX
XapaKTepUCTUK OU(PPaKUXOHHON PeIleTKH»
2,4 4. JlaboparopHas pabora 4 «I[IpoBepka 3akoHa Mamioca»
1,3 Pa3pen 5. KBaHTOBasi ONITHKA. 3 3
Jlabopatopuass pabora 1 «PacmpepmeneHue 3HEPTUHU B
CIIEKTpe M3NyueHus sHeprocGeperatomied maMmobl ¥ JaMmb | 3
HaKaJIUBaHUS»
3
2,4 JlabopaTopHas paGora 2 «IIpoBepkKa 3aKOHOB BHEIIHETO
dboToaddexTar
1,3 JlabopaTopHas paGora 3 «OmpegeneHHe ONTHYECKHUX
XapaKTEePUCTHUK IIPO3PAaYHOr0 AUIJIEKTPUKA»
Pa3zgen 9. ®u3uka 371eMeHTapHBIX YacTH. PU3HKa
TBEPIOro Teja.
1,3 JlabopaTtopHas pabora 1 «OmpemeneHue MOCTOSHHOM | 3
[InaHKa IpU aHaIW3€ BOJbBT-aMIEPHOM XapaKTEPUCTHUKH
cBeTomuoma» 3
2,4 2. JlabopaTopHasi pabora 2 «M3ydyeHue TeMmepaTypHOH | 3
3aBHUCHUMOCTHU COIIPOTHUBIIEHUSA METAJIJIOB»
2
1,3 3. JlaGopaTopHas pabota 3 «HccnemoBaHue BHIIPSIMIISIONIAX
CBOYWCTB IIOJIyIIPOBOLHUKOBOIO IHOTA»
2,4 4. JlaGopaTtopHas paboTta 4 «M3ydyeHue TeMIepaTypHOU
3aBUCHUMOCTHU COIIPOTHUBJIEHUA IIOJTYIIPOBOOHUKOB»
HTtoro B 3 cemecTpe 32 6

4.3 IIpakTHUYecKue (CEeMHHAPCKHE) 3aHATHSI

TeMa 3aHATHST

TpyaoeMKOCTH B 4acax

(010 30 030

Kypc 1/ Cemectp 2

Pa3gensl 1. MexaHHKa.

1.1. KuaemaTtuka. KuaemMaTnKa NOCTyNaTeIbHOTO OBUXKEHUS: BEKTOD
nepeMelleHus, IPOUNEeHHEIH Iy Th, CKOPOCTh, YCKOPEHUEe, KUHEMaTUUeCKHIe
ypaBHEHUS [BUKEHUS.
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1.1. KunemMaTuKa BpaUlaTeIbHOT0 NBUXKEHUS: YroJl IOBOPOTA paguyc-
BEKTOpA, yIjoBas CKOPOCTh, YITI0BOE YCKOPEHUEe, CBSI3b YTJIOBHX U
JIMHEWHEIX XaPaKTEPUCTHUK IIPU BPAIIATETbHOM [JBIKEHUU TBEPOTO Tea.

1.2. OJunamuka. 1.2.1. [luHaMuKa MOCTYIaTEIbHOTO ABUKEHUS: TOHATUS
CHJIBL ¥ MAacCCHI Tejla, 3aKOHBEl HbI0TOHA, MPUHIIUI HE3aBUCUMOCTH OENUCTBUS
CHJI, UMIIYJIbC MaTEPUAIbHON TOUYKU ¥ CUCTEMBI MaTepHalbHBIX TOYEK.

1.2.2.]lmHaMHKa BpallaTeIbHOTO ABHXKEHHS: MOTEHT MHEPIUH, MOMEHT
UMIIyIbCa, MOMEHT CHJIB, ypaBHeHHe OWHaMHUKH BpallaTelIbHOTO
OBUKEHHUS.

1.2.3. JHeprusg u pabora. PaGoTa cumbl. MexaHudYecKas SHEPTHS.
[ToTeHI[HaIbHOCTh TPABUTALIMOHHOTO OIS, [I0TeHIMaIbHAS SHEPTHUSI.

3aKOHHI COXpaHeHUs B MeXaHUKe: 3aKOH COXPaHeHUS UCMYJIbca, MOMEHTa
HUMITYJIbCa, ITOJTHOM MeXaHU4eCKON 3HEPTUH.

Pazgen 2. MosnekyinsipHas ¢pu3nKa U TepMOIHHaAMHUKa.

2.1. OcHOBH MOJIEKyISIpHON (QU3UKU: CKOPOCTU TEIJIOBOTO ABUKEHUS
MOJIEKYJI, YpaBHEHUE COCTOSHUS HOeanbHOTO Tra3a, ypaBHeHUE
Knaneiipora-MeHpeneesa.

SIBnenus mepeHoca: oudy3usi, BHyTPEHHEE TPEHHe, TEMIONPOBONIHOCTb.

2.2. 3aKOHB TEpPMOAWHAMUKU. BHYTPEeHHAS 3HEPTUS UAENIBHOTO rasa.
PaGoTta npu u3aMeHeHUU oObeMa HIeaNbHOro ral3a. M3ompomecch B
upeanbHOM ra3e. IlepBhil 3aKOH TepMOAUHAMUKHY.

2.3. KpyroBele nmpoueccel. JHTPONUSA, ee U3MeHeHue. BTopoil 3akKoH
TepMOfXHAMUKY. TelI0BEE IBUTATENH.

Pa3gen 3. 91eKTpOMarHUTHbBIE SIBJICHHUS.

3.1. 3akon Kymnona. [ToTeHIMaNbHOCTL 371EKTPOCTATUYECKOTO OIS U €T0
XapaKTEePUCTHUKHU, CBA3b MeX[y HANpPSXKEHHOCTbIO U Pa3HOCTHIO
MIOTEHIIKAJIOB.

PaboTa mepeMeIleHHs 3apsifa B 9I€CTPOCTATHUYECKOM IIOJe. JHEpPTus
3apSAKEHHOr0 MPOBOJHUKA U 9JIEKTPOCTATHYECKOTO MOJIS.

3.2. 3aKOHH IOCTOSHHOTO TOKa. JJIEKTPUYECKHUU TOK, €ro
XapakTepucTuku. 3akoHbl Oma. [IpaBuna Kupxroda.

3.3. MaruutHOoe nosne. 3.3.1. XapakKTepUCTUKYU MArHUTHOTO IIOJA. 3aKOH
Buo-CaBapa-Jlannaca, TeopeMa 0 LUPKYIAIUM BEKTOpa WHAYKIUHU
MarHuTHOI'O IIOJIA.

3.3.2. flBneHue 371€KTPOMArHuTHON UHAYKINY U CAMOUHAYKIIUY.
3.4. VYpaBHeHus MakcBena A5 9JIeEKTPOMarHUTHOTO IIOJIS.

HToro Bo 2 cemecTpe

32

Kypc 2 / CemecTp 3

Pa3pgen 4. ®u3uKa Kojie0aHHHU U BOJIH.

4.1. TapMoHuYeckuue KonebGaHUS, CKOPOCTh U YCKOPEHHE IIpHU
rapMoHu4Yeckux KonebaHusfx. I[IPpyXUHHBHN, GU3UYECKUU U
MaTeMaTHYEeCKUH MasTHHKH.

OneKTpoMarHuTHHE Konebanus. KomebaTenbHEIH KOHTYp. IIpeBpalieHus
9HEPTHH B KoeOaTeTbHOM KOHTYpe. CBOOOIHbIe KonebaHus.

4.2. BonHHL. YOpyrue u 31eKTPOMarHUTHEIE BOHHII:I : 1;( xaﬁaKTeTchn.
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4.3. BonuoBas ontuka. 4.3.1. WUHTebepeHIUS CcBeTa, pacyer | 2
UHTEePGEPEHINOHHOM KapTUHHL OBYX KOTE€PEHTHEIX MCTOYHUKOB.

4.3.2. Iudpakuus ®penens u Opaynrodepa. JudpakunoHHas peleTka. | 2
Iucnepcus csera.

4.3.3.EcTecTBeHHH W IONANN30BaHHHEIMK CBeT. 3aKOHH bpiocTepa u | 2
Marnioca. AHA30TPONIMS ONITUUECKUX CBONCTB TBEPABIX U XKUIKUX CPEL.

Pa3gen 5. KBaHTOBasi ONITHKA. 2 2
5.1. TennoBoe u3nmy4yeHue. 3aKOHE U3NTyYEeHUS HArpeThX Ten. ['mmoresa
ITnankKa.

5.2. BHemHu# GpotoabdekT. 3aKoHH BHemHero GoTosaddekra. YpaBuenue | 2
JUHIITeNHA.

5.3. OdbdekxT KomnrorHa. KopnyckynsapHO-BOJIHOBOM Ayalu3M CBOUCTB | 2

HU3JIy4YeHHus.

Pazgen 6. J1eMeHThI KBAHTOBOM MEXaHHUKH. 2

6.1. Tunote3a me Bpounsa. 6.2. CooTHOUIeHNe HeOIpeneleHHOCTEH
Teiizenbepra.

Pazgen 7. d1eMeHThI COBPEMEeHHOH TEOPHH aTOMOB U MOJIEKYII. 2 2

7.1. ATom Bomopopa. IToctynatsl Bopa. CepuanbHble 3aKOHOMETPHOCTHU B
CIEKTpe U3JIyYeHUS aTOMa BOLOPONa U BOLOPOIOION00HEX CUCTEM.

7.2. AToM Boopofa B KBaHTOBOU MeXaHUKE. 2

Pa3pgen 8. AToMmHoe sapoO.

8.1. PagmoakTUBHEIY paclap sgep. TUIB pafuoaKTUBHEIX paclagoB. 3aKoH | 3
PafMoaKTUBHOTO pPacIasa.

8.2. JedeKT MacChl. JHEPTUS CBA3U. DHEPTETUUYECKUN 3PGeKT AmepHBIX | 3
peaxuui.

Pa3pgen 9. ®u3uKa 3jIeMeHTapPHBIX YacTul. PM3uKa TBepIoro reja. 2
COGCTBGHHaH U IIpUMeECHas IIPOBOOUMOCTD HOJ'[yTIpOBOJIHI/IKOB.

Hroro B 3 cemecTpe 32 6

4.4. CamocrositenbHasi padoTa 00y4YalImerocs W mepedeHb y4eOHO-METOJZUYECKOTO
obecmedeHHs1 [JIsi CaMOCTOSITeIbHOH PaGoThI 00yYaIOIIUXCS MO THUCLHIIIHHE

Bup CPC TpyomoeMKOCTH B 4acax
(01 3P 030
Kypc 1/ Cemectp 2
O3HaKOMJIeHHEe C COfJepXaHMEM OCHOBHOW ¥ [MOOMONHUTenbHOH | 40 58
JIUTEPATYPHI,
METONMYECKHAX MaTepHuaoB, KOHCIEKTOB JIEKIHH /sl TOATOTOBKU K
3aHSATHUAM.
OdopmieHre 0TYETOB TI0 MPAKTUYECKUM HM(HUTH) Ta00PAaTOPHEIM paboTaMm. 38 58
[ToproroBka K TeKyIlel U IPOMeKyTOYHO! aTTECTAINH. 6 6
HToro BO 2 cemecTpe: 84 122
3auer 4
1650477867
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O3HakKOMJIeHHEe C COfepXaHUEM OCHOBHOW ¥ [OONONHUTeNnbHOU | 40 105
JIUTEPATYPH,

METONMYECKUX MaTepHraoB, KOHCIIEKTOB JIEKIIWH /s TOATOTOBKY K

3aHITHSM.

OdopmiieHre 0TYETOB II0 TPAKTUYECKUM H(MH) TabopaTOpHEIM paboTaMm. 38 105
[TonroToBKa K TEKyIed ¥ IPOMEXKYTOYHOU aTTeCTalluH. 6 15

Hroro B 3 cemecTpe: 84 225
JK3aMeH 36 9

5 ®OH[ OLIEHOYHBIX CPENCTB [JIsi NPOBEeNeHHs MPOMEXKYTOYHOH aTTeCTAllUU 00yJaI0IIHXCs
10 THCHHIUIHHE "®Pu3ukKa"

5.1 IIacmopT poHIA OILIEHOYHBIX CPEICTB

dopma Komnerennuu, | UEguKaTOpH PesynbTatH Yposens
TEKyIero dbopMuUpyeMEe | IOCTUXEeHU A o0y4dyeHUS no
KOHTPOISA B pe3yibTaTe | KOMIETEHIUH OUCHUITIUHE
OCBOEHUSA
OUCLHUITAHEL
1650477867
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- ompoc OcymecTBaAsgEeT 3HaTh OCHOBHEIE Bricoku#i wunu

CTYNEHTOB MU aHaANIu3 3aKOHB MeXaHWKH, | CpemHUM

MIPOBENEHUH TEOPETHUUYECKHUX | MONEKYNAPHOH

nmabopaTopHEXx | YK -1 3aBUCHUMOCTeN U | Qu3ukwu u

pabor " 3KCIIEPUMEHTANIbHBIX | TEPMOAUHAMUKY,

TMPAKTUYECKUX pe3ynbTaToB 3JIEKTPOCTATUKH U

3aHATHH; bu3myeckKux 3JIEKTPOMarHeTu3Ma,

- KOHTPONb SIBIIEHU M BOJIHOBOH u

opopMmneHus KBAHTOBOH OITHUKH,

O0TYETOB IIO0 smepHo# QUIUKU U

1abopaToOpPHBIM buszukm

paboram ; 3TeMeHTapHHX

- YacTull; Gusndeckuu

TEeCTUPOBAHUE. CMBLICII u
MaTeMaTH4YeCcKoe

usobpaxeHue
OCHOBHBIX
(u3nUecKuxX 3aKOHOB
Ymers
CaMOCTOSATENIbHO
aHANU3UPOBATH
buszuveckue
ABIEHUI,
IPOUCXONAIINE B
mpupogne u
Pa3NUYHEX
yCTpoOHUCTBAaX;
CaMOCTOSATENILHO
paboTarTh co
CIpPpaBOYHOU
IUTEPaTypoHu;
BHIONHATH
HeoOXoOguUMEL €
pacueTs u
ONpeneNnsaTh
mapaMeTpH
IPOLECCOB.
Brapgern
COBPEMEHHBIMHU
MeToaM# pelleHUsd
¢dbusmyeckux 3amay
U U3MepeHUu4d
mapaMeTpoOB
Pa3NUYHEX
IpoLeccoB B
TeXHUYECKUX
yCcTpo#CcTBax H
CUCTEeMax.

BeicokHuH YPOBE€Hb OJOCTHXKEHHsA KOMIEeTEeHIHH - KOMIIETEeHIUuSA C(bOpMI/IpOBaHa YaCTHU4YHO,
PEKOMEHOOBAHHEIE OLIEHKU: OTJIMYHO, XOPOIIO, 3a4YTEHO.

Cpennm‘fl YPOBE€HBb OJOCTHXEHHsA KOMIETEHIIHH - KOMIIETEHLHNs C(l’)OpMI/IpOBaHa YaCTHUYHO,
PEKOMEHOBAHHEIE OILIEHKU: XOPOIIO, YOOBJIETBOPUTEJIBHO, 3a4YTEHO.

Huskuu YPOBEHb NOCTHXEHHsI KOMIIETEHIHH - KOMIETEHIUuA He C(I)OpMHpOBaHa YaCTHUYHO,
OLIEHNBAETCA HEYOOBJIETBOPUTEJIbHO HMJIM HE 3a4YTEHO.

5.2. TunoBbie KOHTPOJIbHbIE 3aJaHUsI HIH HHbIe MaTepHaIbl

Tekymuii KOHTPOJIb yCIIEBAaeMOCTH ¥ aTTeCTAllMOHHBIE MCHHTAHUA 00y4yalomuxcs MOTYT OHIThH
OopraHu3oBaHH ¢ ucnonb3oBaHueM pecypcoB SUOC KyaI['TY. IlonHwlii nepedyeHb OLIEHOYHBEIX MaTepUaioB
pacnonoxeH B YUOC KysI'TY: https://el.kuzstu.ru/login/index.php. Tekyuuii KOHTPONb YCIIeBAEMOCTU U
aTTeCTAIMOHHEIE MCIBITAHUS MOTYT IPOBOAUTHCS B NMUCHPMEHHOW U (WMNIK) YCTHOU, U (UNIH) SJIEKTPOHHON

dbopme.
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5.2.1.0neH0YHbI€E CPeICTBa IIPU TeKyIlIeM KOHTPOJIe

Tekyuwii KOHTPOJIb 0 UCLUIIINHE OYIeT 3aKJII0YaThCs B OMPOCe 06YYaOUMXCs T0 KOHTPOJIBHBIM BOIIPOCaM
WM TECTHPOBAHUY 110 PA3ely TUCIMIIIHHEL, 0OpMIEHHY 0TYETOB 10 Ta00PaTOPHEIM paboTaM.

Onpoc 06yuarnu,uxcs no KOHMPOAbHLIM 80NPOCAM UAU MecmuposaHue no pazoeny OuCUUNAUHbL
OO6yyaroumiicss OTBEYaEeT Ha 2 BOIPOCa, 160 oTBeyaeT Ha 10 TeCTOBHIX 3aMaHMiA.

ITpumepHblii nepeveHb KOHMPOAbHbLIX 60NPOCOE:
ITpumepHble 80NPOCHI K ONPOCY:

1 MexaHnnka

1 WHeprnuanbHbIEe CHCTEMH OTCYeTa. 3aKOHHE HbI0TOHA.
2 OCHOBHOE ypaBHeHME JUHaMUKM IIOCTYIIaTEIbHOTO ABUKEHUS TBEPHOTO Tela.
3 CucreMBl MaTepUaIbHEIX TOYEK.

4 3aKOH [IBUXKEHUS IeHTPa NHEPIUYU MeXaHU4Y€eCKOM CUCTEMHI.
5 EQuHULE ¥ Pa3MePHOCTH (pU3NYECKUX BEJIMUUH.

2 MonekynsipHas ¢pHu3UKa U TepMOTUHAMHUKa

1 Jluuuu u TpyOKu ToKa. Hepa3pEIBHOCTL CTPYH.

2 BHYTpEHHSS 9HEPTUS CUCTEMHI.

3 IlepBoe Ha4amo TEPMOJUHAMUKH.

4 YpaBHeHUe afgrabaThl UAeaTbHOTO ras3a.

5 XapakTep TeII0BOr0 OBUXKEHUSI MOJIEKY]L.

3 O1eKTPOMarHUTHLIE SIBJICHHUS

1 dnekTpudeckui 3ap4apn. 3akoH KysoHa.

2 Um0k,

3 TlonapHEle U HENONISIPHEIE MOJIEKYIBL.

4 37MeKTPOEMKOCTh.

5 OnekTpoOBUKYIasd CUA.

4 du3uKa Kojie0aHHH U BOJIH

1 BonHOBOE ypaBHEHHUE.

2 DHeprus 3NeKTPOMarHUTHEIX BOJIH.

3 Tlpuniun I'olirexca.

4 3onHBI OpEHens.

5 EcTeCTBeHHHBIN U MONSPU30BAHHEIN CBET.
5 KBaHTOBasi OonITHKA

1 TemnnoBoe U3ny4YeHUEe U JTIOMUHECLIEHIINS.
2 3akoH CredaHa - bonmbiiMaHa.

3 ®opmyia [1naHKa.

4 ®otoaddexr.

5 Oddext KomnToHa.

6 J1eMeHThI KBAHTOBOM MEXaHHUKH

1 Tunore3sa ge bBpoiins.

2 TlpuHIUN HEONpeaeleHHOCTH.

3 Ypasuenue llegunrepa.

4 KBaHTOBaHME SHEPTUU.

5 T'apMOHUYECKHUH OCLUIIISITOP.

7 J1eMeHTHI COBPEMEHHOH TeOPHH aTOMOB U MOJIEKYJT
1 Atom Bopopofa.

2 MaruuTHBLIY MOMEHT aToMa.

3 INpunnun [Naymnu.

4 PeHTreHOBCKHUE CIEKTPHL.

5 Jlazepsl.

8 AToMHoOe sSapo

1 CocTaB 1 xapakTepuCTUKa aTOMHOTO SIpa.
2 Mopenu aTOMHOTO sifipa.

3 fAmepHble CUJIBL.

4 Pafn0aKTUBHOCTE.
5 [enenue smep.
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9 ®u3uKa 3/1IeMeHTapPHbIX YacTHl. PU3UKa TBEPAOro Tejia
1 Bupbl B3aUMOAEUCTBUS U KJIaCChl 3JIEMEeHTapPHEIX 4aCTHUII.
2 V30TONMYECKUY CIUH.
3 Kpucrannuueckas pemeTtka. MHaekcs Munmnepa.
4 DHepreTudecKkue 30HH B KpUCTasax.
5 ONIEeKTPONpPOBOJHOCTh METAJIJIOB.
IpumepHbiii nepevyeHb mecmoavix 3ad0aHuii:
1 Mexannka
1 JacTunia u3 COCTOSIHUS IIOKOS Hayasla JBUTAThCS 110 AyTe OKPYKHOCTH pafuyca 1 M C IOCTOSHHEIM YIJIOBBIM
yckopeHueM 2 c-2. OTHOIIeHe HOPMa/IbHOTO YCKOPEHUS K TaHTeHIMaIbHOMY Yepe3 OJHY CeKyHIY PaBHO ...
a)1;6)2;8)3;r)4;m8.
2 CnnomHO¥ ¥ HOJNBIY IUIUHADPE, UMeIONIWe ONMHAKOBBIE MaCChl U PafgUyCH, BKATHBATCSA 6e3
IIPOCKaNb3EIBAHUS Ha ropKy. Eciii HadanbHEIE CKOPOCTU T€Jl ONMHAKOBEIE, TO ...
a) BHIIIE TIONHUMETCS [TOJIBIN TUTTHHTD;
0) BBIIIE TIOMHUMETCS CILIONIHON IIMIVHAD;
B) 06a Tejla IONHUMYTCS Ha OJHY ¥ Ty K€ BHICOTY.
3 Crepxkens anuHo# 20 cM nokoutcs B HekoTopoir CO. B gpyroit UCO ero gimHa MOXKET CTaTh PABHOM ...
a) 10 cm; 0) 21 cM; B) 30 cm; 1) 40 cM.
4 KameHb, OPOIIIEHHBIN U3 OKHA BTOPOT'O 3TaxXa C BLICOTH 4 M, MalaeT Ha 3eMJII0 Ha PACCTOSHUU 3 M OT CTEHBI
noma. YeMy paBeH MOMYJb IepeMelleHus KaMHs?
a)3M;6)4M;B)5M;T) 7 M.
5 Bpycok macco# 1 Kr gBUXKETCS BBEPX II0 HAKJIOHHOU NJIOCKOCTH, COCTaBisgwiei yron 60 rpagycos K
ropu30HTYy. KoabdummenT tpenus ckonbxkenus 0,1. YeMy paBeH MOLYJb CUJIB TPEHUS?
a) 10 H; 6) 100 H; B) 8,66 H; r) 5 H.
6 Touka M gBUXKETCS IO CIUPANIU C IOCTOSHHOW IO BEIMYHHE CKOPOCTHIO B HAllPaBJIeHUH, YKA3aHHOM
cTpenKkou. IIpy 3TOM BeTuuKWHa HOPMaJIbHOI'0 YCKOPEHUS ...
1) yBenu4yuBaeTcs;
2) yMeHbIIaeTCs;
3) He U3MeHsIeTCs.
7 CmiomHO# U momik# (TpyOKa) UMIUHADE, UMEII[Ne OOUHAKOBEIE MACCH U PAafiMyCH], BKATHBAIOTCS 6e3
IIPOCKaNb3EIBaHUS Ha FopKy. Ecnu HavanbHBIe CKOPOCTH TEJl ONUHAKOBEL, TO ...
1) BBIIIIE TOOHUMETCS TIOJIBIA LUIUHIID;
2) BhIIIIe TIOTHUMETCS CIIJIOIIHOM ITUIUHAD;
3) oba Tea IOMHUMYTCS Ha OIHY U TY e BHICOTY.
8 llap u monw#l nunuuap (Tpy6kKa), ©UMelOMMe OOUHAKOBHE MACCH U PagUyCH, BKaTHBawTCca 0e3
IPOCKaJIb3LIBAHUS Ha FOpKY. ECii HadanbHEIE CKOPOCTH 3TUX TeJl OOUHAKOBEI, TO ...
1) BhIllIe TOGHUMETCS TIOJIBIA UUIUHTD;
2) BhIlle TONHUMETCS I1ap;
3) oba Tena IONHUMYTCSI Ha ONHY ¥ TY K€ BHICOTY.
9 MatepuanbHasi Touyka M [OBHUXKETCS IO OKPYXKHOCTU CO CKopocThio . Ha puc. 1 nmokasan rpaduk
3aBUCUMOCTH VT OT BpeMeHU ( - eIMHUYHEIN BEKTOD IIOJI0XKUTEILHOTO HallpaByieHus, VT - IPOeKUXs Ha 9TO
HanpasieHue). Ha puc. 2 ykaxXuTe HallpaBjieHue YCKOPeHUS T. M B MOMEHT BpeMeHHU t2.
1)4;2)2;3) 3;4) 1.
10 Teno maccoit {m} Kr ynapsieTcs 0 HEIOIOBUKHOE TeJlo Maccol {M} Kr, KoTopoe Iocjie yoapa HaunHaeT
OBUTAThCS C KMHeTudeckoi sHeprued {W} [Ix. Cumras ymap LEHTPANbHBIM M YIPYTUM, HaWTH
KHHEeTHYeCKYI0 9HEpPIruio IepBOoro Tenla [0 U mocie ymapa. OTBeT BHpa3uTe B AXKOYIIX, OKPYIJIUB OO0 3
3Havaumx nudp.
2 MonekynsipHas ¢u3UKa U TepMOTUHAMHUKa
1 [Ipu “30TEPMUYECKOM CXKAaTHUM ra3a KOHIEHTpAIUSI MOJIEKyJl yBelIU4Yuiach BABoe. Kak M3MeHUIIOCH
naBieHue?
1) YMeHbIINUIIOCH BIBOE;
3) YBenuuunocs B 4 pasa;
2) OcTajioch HEU3MEHHBIM;
4) YBeNnu4uuiIoCh BOBOE.
2 CpepHss KMHeTHYECKasl S9HEePIrus MOJIEKYII ra3a Ipu TeMnepaTtype T 3aBUCUT OT UX CTPYKTYPHL, YTO CBS3AHO
C BO3MOXKHOCTHIO PA3/IMYHEIX BHUIOB [BUXKEHUS aTOMOB B MojieKyJie. CpelHsAs KHUHeTUYeCKas dHepPIrus
Mornekyn renus (He) paBHa ...
1) 1/2 kT

2) 3/2 kT
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4) 7/2 kT

3 fABnenue puddy3un uMeeT MeCTO IPU HaIUYUY IPafUeHTa ...

1) KOHLIEHTpaLXY;

2) TeMIepaTyphl;

3) CKOPOCTH CJI0€B XKUIKOCTU UITU Ta3a;

4) 371eKTPUYECKOr0 3apsya.

4 fBnmeHVe BHYTPEHHET0 TPEHUS UMEeET MeCTO IIPU Ha/JIMUUU rpagueHTa ...

1) CKOPOCTH CJI0€B XXUIKOCTHU UM Ta3a;

2) KOHIIEHTpaIluH;

3) TeMIlepaTypEl;

4) 571eKTPUYEeCKOro 3apspna.

5 fIBneHue TEMIONPOBONHOCTH UMEET MECTO ITPH HaIWYWY TPAJUEeHTa ...

1) TemMnepaTyphl;

2) KOHIIEHTpaIuy;

3) CKOPOCTH CJI0€B XKUIKOCTU UJIU T'a3a;

4) 371eKTPUYECcKOro 3apsija.

6 Kak n3MeHseTCs C POCTOM TeMIlepaTypkhl AaBeHue B ra30BOM IIpoliecce, Ojis Kotoporor ~ T -17?

1) yBenuuuBaeTcs; 2) yMeHbIIaeTCs; 3) He U3MEHSEeTC .

7 YeMy paBHO 001Iiee 9KUCIIO CTEEeHEN CBOOOME! AT MOJIEKYJIBl UAeaIbHOT0 IBYXaTOMHOI'0 ra3a?

1) 2;2)3; 3)4; 4) 5;5) 6.

8 O6beM HEKOTOPOM MacCH MealbHOTr0 ra3a u30b6apuyecky yMEHBIIUIICS B 2 pa3a. Kak ©3MeHUIach CpefHss
9HEprus MOCTYIaTeIbHOT0 IBUXKEHUS OTHON MOJIEKYJIB ra3a’?

1) yBenmuuunack B 4 pasa; 2) yMeHbIIMIach B 4 pa3a; 3) He U3MEHUIIACE;

4) yMeHBIIXTIACh B 2 pPa3a; 5) yBeIUUUTIaCh B 2 pa3a.

9 Yemy paBHO oTHomeHue CP/CV gjis upeanbHOr0 OBYXaTOMHOTO ra3a IPU yMePEeHHEIX TeMIlepaTypax?

1) 1,01; 2) 1,33; 3) 1,40; 4) 1,67; 5) 1,80.

10 BepHble 3aKIIIOYEHUS:

1) KTII]I TemmaoBEIX MallliH HE 3aBUCST OT MPUPOOH pabodero Tena.

2) KII]I, TemmoBLIX MallliH 3aBUCST OT IPUPOAH pabouero Tena.

3) TenmoBhle MalLIWHE, paboTarolye Mo o6paTuMoMy nuKny KapHo, umeroT Haubombimuit KII1I.

4) KIT]I TennoBeIX MAIlliH 3aBUCUT OT pa3Hocty T1 - T2,

3 O1eKTPOMarHUTHLIE SIBJICHHUS

1 Toueunsri# 3apsapg 531 HK moMerreH B eHTPe KyOa ¢ ginuHo# pedpa 10 cM. [ToTOK BeKTOpa HANMPSXKEHHOCTH
TI0JI Yepe3 OfHY IrpaHb KyOa paBeH ...

a) 1 Hm2/Ki; 6) 10 kB « M; B) 5,31 B » M2; 1) 8,85 HM2/Ki1.

2 BuyTpu chepryuecKoy MOBEPXHOCTH PACIIOIOXKEH AUIIONb, COCTOSIIINM U3 3apSN0B - U +(, HAXOASIIIUXCS Ha
PACCTOSIHUM T IPYT OT Apyra. YeMy paBeH MOTOK BEKTOPa CMEIIEHUS Yepe3 MOBEPXHOCTh CHephI?

1) 0; 2) q; 3) 2q; 4) OTBeT 3aBUCUT OT OPUEHTALUY OUIIOJIS BHYTPU CepHl.

3 OneKTpoH, anbda-yacTrlla ¥ MPOTOH BIeTAl0OT B MarHUTHOE II0Jie B HalpaBleHH, NePIeHOUuKyISIPHOM
JIMHUSM MarHUTHOM MHAYKUWU. Paguyc KpUBU3HEL TPAEKTOPUM KakKoi YaCTUIHI MUHUMaJleH?

1) anexTpoHa; 2) anbda-yacTulbl: 3) IPOTOHA; 4) BCe PafUyCH TPaeKTOPUM OOUHAKOBEL.

4 PafoTa BHIXOfa 3JIEKTPOHA M3 MeTajja cocTaBiusieT 2,7 3B. DHeprus KBaHTA CBETa, BHI3BABIIETO
dboToaddexT, paBHa 5 9B. Kakoe 3apmepxkuBaiolnee HampsXkeHHe HEOOXOOUMO OIS TpPeKpalleHHUs
dboToadbdekTa?

1)2,78B;2)2,3B;58B; 7,7B.

5 B HeKoTopoi 06/1acTd MPOCTPAHCTBA CO3JaHO 3NEKTPOCTATHYECKOE IO0jIe, MOTEHIIMad KOTOPOTO
onuchiBaeTcsa GyHKIued = 3x2. BeKTOp HanmpsAXeHHOCTH 3JIEKTPUYECKOTO IIOJIs B TOYKEe IMPOCTPAHCTBA,
TTOKA3aHHOW Ha PUCYHKE, OyIeT UMeTh HalpaBlIeHHUE ...

1)1;2)2;

3) 3;4) 4.

6 Ha pucyHKe moka3aHBl 9KBUIOTEHIUAJbHEIE JTUHUY CUCTEMEl 3apif0B U 3HaUeHUS NOTeHI[Mana Ha HUX.
BekTOop HaMPsIXKEHHOCTH 3NTEKTPUYECKOT0 MOJIS B TOYKE A OPHEHTHPOBAH B HAIIPABIEHUH ...

1) 3;2)2;3)1; 4) 4.

7 Cuna Toka 3a 10 c paBHOMepHO Bo3pacTaeT oT 1 A 1o 3 A. 3a 3T0 BpeMs 4depe3 MONEPEYHOEe CeYeHUEe
TIPOBOAHUKA TTEPEHOCUTCS 3apsfl, PaBHBIH ...

1) 40 Ki1; 2) 10 Ki1; 3) 20 Ki1; 4) 30 K.

8 Tpu CTOPOHHI KBagpaTa PaBHOMEPHO 3apsKeHE! 110 IJINHE C TIMHEWHOH IIJIOTHOCTHIO 3apsana {A} uKn/m. [Ipu
3TOM HaNPSAXKEHHOCTb 3JIEKTPUYECKOTO0 IIOJiI B IeHTpe KBagpara cocrasnsieT {E} B/M. Kakoil craHer
HaIPSIXKEeHHOCTDb 37IeKTPUYECKOT0 II0JIS B LIeHTpe KBanpara, eC/Id 4eTBePTYI0 CTOPOHY KBafgpaTa 3apsafuTh C
TUHEWHOU MIOTHOCTRIO 3apsima {k}{A} u HI ‘ il
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9 ITpoBopsiiieit cpefie MOCTABbTE B COOTBETCTBUE HOCUTENH 3aPSI0B.

Cpepma Hocwurens 3apsima

a) meTann 1) HOCuTENHU 3apsAL0B OTCYTCTBYIOT
0) 37IEKTPONUT 2) 97IEKTPOHEI

B) IIOJIyIIPOBOOHUK  3) MOHEI

T) OU3NEKTPUK 4) UOHHI U 37TIEKTPOHBI

o) IIa3Ma 5) 9JIEKTPOHHI U IHIPKHU

10 Kakoe 13 IpuBefeHHbIX HUXKe BEIpakeHUH onpefensieT CUIy TOKa B IPOBOSHUKE?
1) qvin/S,
2) qvn,
3) qvnS/l,
4) qvnl,
4 ®u3uKa KoJeO0aHHH H BOJIH
1 YpaBuenue Bonubl uMeeT Bup y = 0,01sin(103t - 2x). CKOpOCTh pacnpocTpaHeH s BOJHE paBHa (B M/C) ...
a) 500; 6) 1000; B) 2.
2 TInockas 9MeKTpOMarHuTHas BOIHA ¢ YacToTod 10 MI'n pacmpocTpaHseTcs: B ¢1abo IPOBOOSIIEH Cpemde C
VOEeNbHOU NPOBONUMOCTEI0 10-2 CM/M M OU3NIEKTPUUYECKOU IPOHUIIAeMOCThi0 9 epuuuil. OTHOIIEHUE
aMIIUTY] IVIOTHOCTEH TOKOB IIPOBOIUMOCTH U CMEIIeHUS PaBHO ...
a)0,5;6) 1;B) 2;T) 5.
3 Ecnu 3akphiTh N 30H OpeHesnsi, a OTKPHITh TOJIbBKO IEPBYIO, TO aMIJIUTyAa BEKTOpPa HaNpPSAkKEHHOCTH
3JIEKTPAYECKOTO MO ...
a) YMEHBIINTCS B 2 Pa3a;
0) yBeMUYHUTCS B 2 pasa;
B) YBENIUYUTCS B I pas;
T') He U3MEHUTCS.
4 [laBneHue CBETA 3aBUCHUT OT ...
a) CTeneHU TIOJIIPU3alluU CBETA;
0) mokasaTess MPeIOMIIEHUS BEIIeCTBa, Ha KOTOPOe MafaeT CBET;
B) sHepruu GoToHa;
T') CKOPOCTH CBETa B Cpefe.
5 Ecnu 9acCTHIBI ©UMEIOT OMUHAKOBYIO AIMHY BOJIHH ie Bpoiiyis, To HauMeHbIIeH CKOPOCTHIO 06JIafaeT ...
a) TIO3UTPOH; 0) IPOTOH; B) -YACTHUIIA; T) HEHUTPOH.
6 CKIamwIBAlOTCS [Ba KojeOaHWs ONHOTO HANpPaBIEeHWS C PAaBHEIMH IepHOOaMU U OOUHAKOBHIMHU
ammutygamu. I1pu pasHocty da3 = 31/2 aMIIuTy#a pe3yIbTUPYIOMEero KojiebaHus paBHa ...
1) Ao/2
2) 0
3) 2Ao0
) Ao
7 IoKa3aTeIbCTBOM IIONEPEYHOCTU CBETOBOU BOJIHHI CIIYKUT ...
1) mucnepcus cBeTa;
2) monsipu3alus CBeTa;
3) uHTEpPhEPEHIUS CBETA;
4) nudpakuus cera.
8 "IIpocBeTeHne" ONTUKY OCHOBAHO Ha SBJIEHUH...
1) pucnepcuu cBeta;
2) moNgpuU3alliy CBETa;
)
)

=~

3) uHTEPhEPEHIINN CBETA;

4) mudpakium cera.

9 Hau6ompumii mopsAgoK qudPaKIMOEHOT0 MaKCUMyMa IIPK HOPMaJIbHOM IIafIeHUH CBETA C [JIMHOM BOJIHEL 650
HM Ha JupPaKIMOHHYIO PEMIeTKy C IePUOfoM 3 MKM DaBeH...

1) 4; 2) 3; 3) 2; 4) 10.

10 Ecnu cBeT nafaeT Ha I'paHUIy [ABYyX U30TPOIHEIX CPeL IIOR yIiIoM BpiocTepa, TO 0TpaXKeHHHIY CBET...

1) YacTU4YHO MONIPU30BaH; 2) MaKCAMalIbHO MOIAPU30BaH; 3) HEe MOJISIPU30BaH.

5 KBaHTOBas onTtuka

1 Ha pucyHKe NokKa3aHa KpuBas 3aBUCHMOCTH CIEKTPaJIbHOM IJIOTHOCTU 3HEPreTH4YeCKOU CBETHUMOCTHU
abCoI0THO YePHOTo Tenna OT muHE BonHE npu T = 6000 K. Ecnu TeMepatypy Tejla yMEHBIIUTE B YETHIPE
pasa, TO OJIMHA BOJIHEL, COOTBETCTBYIOIIAS MAKCUMYyMy U3NTy4YeHUS. ..

1) yBenuuuTtcs B 2 pasa;

2) YMEHBILIUTCS B 2 Pa3a;
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4) ymeHbImIUTCSA B 4 pasa.

2 JImuHa BOJTHBI KaKUX YaCTHI] MUHUMaJIbHa ITPYU PaBHOM CKOPOCTH [ABUKEHUS?

1) IPOTOHOB; 2) HEUTPOHOB; 3) (-4aCTUL; 4) 3JT€KTPOHOB

3 Temmepatypa uepHoro Tena {T} kK. OnpemenuTh ANUHY BONHE, Ha KOTOPYIO IPUXOAUTCS MAKCUMYM
CIIEKTPAaIbHOU TIJIOTHOCTH HEPTeTUUECKOM cBeTUMOCTH. OTBET BEHIPA3UTh B HAHOMETPAX, OKPYTJIUB IO TPEX
3HAvaumx udp.

4 VIHTEeCHBHOCTL MOHOXPOMATHYECKOTO CBETA, MTaflaloero Ha KaTon GpoTo3/IeMeHTa, yBeINYMIach B IBa pa3a.
B pesynseraTte 3TOrO...

1) 3amepxuBalOMasics Pa3HOCTh IOTEHINAI0B YMEeHbIINIACh B IBa Pa3a;

2) GOTOTOK HaCHIIEHUS YBEJINYUIICS B IBa Pa3a;

3) MakcuMasbHas KUHeTHYEeCKast 9HepPTHs GOTO3MeKTPOHOB YBEIUYUIIACH B IBa Pa3a;

4) Temmnepatypa GoTosameMeHTa YBeIMUMUIIACh B Ba Pa3a.

5 Tlpu HarpeBanuu abCONIOTHO YEPHOTO Teja [AJIMHA BOJIHH, HAa KOTOPYIO MPUXOAMUTCS MaKCUMYyM
CIIEKTPAJIbHOM IIJIOTHOCTY SHEPTeTUYECKOM CBETUMOCTH, u3MeHunack oT 750 #M 1o 500 HM. DHepreTudeckas
CBETUMOCTbH Tejla IIPU 3TOM...

1) yBenuuunacs B 7,6 pa3sa;

2) yBermmuunacsk B 1,5 pa3sa;

3) yMeHbIINIACE B 5 pas;

4) yBenuuunacs B 5 pas.

6 fIBNeHUE UCIYCKAHUS 3MEKTPOHOB BEIIECTBOM ITOJ] HENCTBHEM 3JIEKTPOMATHUTHOT'0 U3Ty4YeHUST Ha3hIBAeTCS
1) poTocunTEe30M;

2) aMeKTpU3aIuel;

3) boToadderToM;

4) ymapHOU MOHU3aUKen.

7 AGCOIIOTHO YEPHOE TEJI0 U CEPOE TeJI0 UMEIOT ONUHAKOBYI0 TeMIepaTtypy. [Ipu 3TOM MHTEHCUBHOCTH
U3Ny4YEHUS...

1) GorbIlle y CEPOTO TENa;

2) oTmpefenseTCs MIIOIAAbI0 TIOBEPXHOCTH TeJa;

3) Gobiie y aGCOMIOTHO YePHOTO TENa;

4) oguHAKOBas y 000UX Tel.

8 IlapannenbHBN IYY0K CBeTa MafiaeT 10 HOpPMaJld Ha 3a4ePHEHHYIO IJIOCKYI0 IIOBEPXHOCTh, IPOU3BOAS
naBneHue P. [Ipu 3aMeHe MOBEPXHOCTU Ha 3epKaJbHYIO JaBlieHUe CBeTa He U3MEHSEeTCs, eCJIU yToJl IafeHus
(OTCUUTEIBAEMBIN OT HOPMAJIX K TOBEPXHOCTH) OYIET paBeH...

1) 60 rpamycos;

2) 45 rpapycos;

3) 30 rpapmycos;

4) 0 rpapiycoB.

9 Onpepenuts 3Hepruo W, u3gnydaeMyro 3a BpeMs t = 1 MUH U3 CMOTPOBOTO OKOIIKa MIOM[afgbio 8§
CAHTUMETDPOB KBafipaTHHIX ILJIaBUILHON I1euy, eciu ee TeMmneparypa T = 1200 K.

1) 5,65 k]JIx; 2) 10 IIx; 3) 15 k[Ix.

10 Ha moBepXHOCTh JUTHS IafaeT MOHOXPOMATUYECKUN CBET C AIMHOM BOIHHE 310 HM.YTOOH NMPEKpaTUThH
9MUCCHI0 3JIEKTPOHOB, HYKHO NIPHUIJIOKHUTH 3aJePXKUBaIIyI0 pa3HoCTh nmoTeHManoB U He MeHee 1,7 B.
Omnpepenuth paboTy BeIxoma A.

1) 2,3 3B; 2) 53B; 3) 10 3B.

6 Jj1eMeHTHI KBAaHTOBOM MEeXaHMKH

1 Ecu 4acTHIE UMEIOT OOWHAKOBYIO IJIMHY BOJIHEI Ie BpOiIs, To HauMeHbIIel CKOPOCThI0 00/TafaeT ...

1) mo3uTpoH;

2) IPOTOH;

3) anbda-4yacTHUILIbL;

4) HEUTPOH.

2 Ecnu MpOTOH ¥ HEUTPOH ABUTAIOTCS C OMMHAKOBHIMYM CKOPOCTSIMHU, TO OTHOIIEHUS MX AJIUH BOIH fe bpoins
PaBHO ...

1)1/2;2)2;3)1;4)4

3 K Kako# JacTHlle C HaubOIbIeH TOYHOCTHI0 MOXKHO ITPHMEHUTD TIOHSITHE TPAGKTOPUU?

1) meInMKMHKaE; 2) TPOTOH; 3) 37EKTPOH; 4) aToM.

4 Kaxkoe 3aKJ/II04eHre O IIPUPOJie BOJIH fie bpoiins npaBuibHoe?

Bomnnw fe Bpoiing - 370 ...

1) BOJTHBI BEPOATHOCTH;

2) T |||I‘|‘I|| |‘ ||| |” |||| | I||
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3) ynpyrue BOJHHL.

5 Te Bpoiinb yTBEPXKIAJ, UTO BOJTHOBLIMU CBOMCTBAMU 00/IafIal0T ...

1) 97IEKTPOHBL; 2) IPOTOHEL; 3) HEUTPOHEL; 4) GOTOHEL.

6 Kakwve sBMeHUS CBUIETEILCTBYIOT O BOTHOBOU ITPUPOJie CBETA?

1) Uutepdepennus. 2) Iudpakuus. 3) ITonspusauus. 4) OddekT KommnToHa.

7 Kakue sIBIeHUS CBUAETEILCTBYIOT O KOPIYCKYJISIPHOM IpUpofe CBeTa?

1) Uutepdepernnus. 2) @otoaddekrt. 3) IddekrtT KommnToHa.

8 CorjacHO KakuM OTPAHHYEHUSIM MUKPOOOBEKT He MOXKET MMETh ONpPEefe/IeHHYI0 KOOPAWUHATY H
OTIpefie/IeHHYI0 COOTBETCTBYIOIIYIO IPOEKLIXI0 UMIYIIbECa?

1) CornacHO COOTHOIIEHUSM HeonpeaeneHHocTel ['eli3enbepra.

2) CornacHo runore3e fe bpoiins.

3) CornacHO TEOPUH BEPOATHOCTEN.

4) CornacHO CTaTUCTUUYECKUM 3aKOHOMEPHOCTSIM.

9 OneKTpPOH, HavalbHOM CKOPOCTHI0 KOTOPOTO MOXKHO IpeHeOpeddb, MPOIIENT YCKOPSIOMYI0 Pa3HOCTh
noternuanos U = 51 B. Hautu gnuny BonHe e bpouns.

1) 172 m; 2) 1,4 mm; 3) 150 M.

10 [IpuHAB, 4TO MUHUMaJIbHAs 3HePrus E HykioHa B Axnpe paBHa 10 MaB, olleHUTH, UCXOOS U3 COOTHOIIEHUS
HeOIIpeieIEHHOCTEN, MMHEWHbIE pa3MepH! sapa.

1) 2,9 dm; 2) 2,9 m; 3) 10 .

7 J/1eMeHTHI COBPEMEHHOM TEOPHH aTOMOB H MOJIEKYJI

1 YcTaHOBUTH COOTBETCTBHME KBAHTOBBLIX YHCEJ, ONPEHEIISIOUIUX BOTHOBYIO QYHKIIUIO 3JIEKTPOHA B aTOMe
BOMIOPOZa, UX PU3NYECKOMY CMBICIY:

1n

21

3m

A. OnpepensieT OpuEHTAIMY 3JIEKTPOHHOTO 00J1aka B IPOCTPAHCTBE

B. OnpepensieT popmy 3MeKTPOHHOTO 00TaKa

B. OmpepensieT pa3aMepsl 9TEKTPOHHOTO o0laka

I'. Co6CTBEHHBIN MEXaHUYECKUH MOMEHT

1)1-T,2-B,3-A;2)1-A,2-5,3-B;

3)1-B,2-5,3-A;4)1-B,2-A,3-T

2 ATOM BOOOpOMa HAaXOOUTCS B COCTOSTHUM 1S. OmpenenuTh BeposITHOCTE W IpeOrIBaHMS 9IEKTPOHA B aTOMe
BHYTPH cheph paguycoMm r = 0,la (rme a - paguyc nepBoi 00pOBCKOM op6uTkl). BonHOBas GyHKIHU,
ONUCHIBAIOIIAS 3TO COCTOSIHUE, CYUTAETCSI U3BECTHOM.

1) 0,0013; 2) 1,3; 3) 13

3 Ucnonb3yst BEKTOPHYIO MOJIENIb aTOMa, OIIPeieIuTh HAUMEHBIIHNH YT0oJl, KOTOPhIA MOXeT 06pa30BaTh BEKTOP
MOMEHTa MUMNYJIbca OpOUTATbHOTO ABUKEHUS 3JIEKTPOHA B aTOMe C HalpaBlIeHUEM BHEIITHET0 MarHUTHOTO
TOJIsT. DJIEKTPOH B aTOMe HaXOAUTCS B d-COCTOSIHUU.

1) 47 rpapycoB 21 MuHyTa; 2) 180 rpapmycos; 3) 60 rpagycos 30 MUHYT.

4 Ha#itu gnuHy BONHH (OTOHA, U3TyyaeMOTo IpU Ilepexofe aToMa Bomopoma u3 7d-cocTosHUs B 2p-
COCTOSIHHE.

1) 0,397 mxM™; 2) 2 MKM; 3) 39,7 MKM.

5 Ha#itu yacTtoTy GoTOHA, U3TTy9aeMoro Ipu epexofe aToMa Bogopona u3 7f-coctosHus B 3p- COCTOSIHUE.
1)2,98+1014;2)2,98 - 1010; 3) 5+ 1014

6 OLeHUTh 3HEPTUIO0 BpallaTeIbHOTO BO30YKIEHUS ABYXaTOMHON MOJIEKYJH], COCTOSIIEH U3 ABYX aTOMOB C
Maccamu 23 u 56 a.e.M., paCCTOSHUE MEXIY LIeHTPpaMHi KOTOPHIX COCTaBsIeT 2 A.

1) ~0,0001 3B; 2) ~0,001 3B; 3) ~0,01 3B.

7 OLeHUTH TeMIepaTypy BHIPOXKIAEHUS BpalllaTebHOTO ABUKEHUS OBYXaTOMHOM MOJIEKYJIH], COCTOSAIIeH U3
IOBYX aTOMOB ¢ MaccaMu 23 u 56 a.e.M., paCCTOsIHYEe MeXy IleHTpaMu KOTOPEIX COCTaBseT 2 A.

1) ~0,5K; 2) ~100K; 3) ~0,50 K.

8 Haiitu sHepruio ¢poToHa ¢ anuHo# BomHE 5000 A (B [IXK).

1) 3,97 « 10-19; 2) 3,97 » 10-10; 3) 3,97 - 1019

9 OmpenenuTh CKOPOCTh ABUKEHUS 3JIEKTPOHA Ha TpeThel 60pOBCKOM opbuTe aTOMa BOLOPOA.

1) 0,73 Mwm/c; 2) 0,73 xm/c; 3) 10 Mm/c.

10 AToM BOOpOZa HaXOOUTCS B COCTOSIHUM C N = 4 CKOJIBKO JIUHUN CONEPKHUT ero CIEeKTp U3nydeHus (mo
Bopy)?

1)1;2)2;3)6;4)4

8 AToMHOe sIpo

1 Ilpu anvda-pacnange 3HaYEHUE 3apAL0BOTO YKCIa Z MEHSIETCS. ..
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2) Ha 7Ba;

3) Ha YeTHIpE;
4) Ha TpU.

2 Anbda-u3nnydeHue MpeacTaBnseT co00M MOTOK...

1) KBAaHTO 3/IEKTPOMATrHUTHOTO M3NYUYEHUS,MUCIYCKAaeMbX aTOMHBIMU SIipaMU IpPU Iepexofe us3
B030YyKIEHHOTO COCTOSIHUS B OCHOBHOE;

2) 9IIEeKTPOHOB;

3) simep aTOMOB TeJIus;
4) IPOTOHOB.

3 Kakas pmons pamguoaKTHBHBIX aTOMOB pachafieTcs depe3 MHTepBaJl BDEMEHHU, PaBHHIUM ABYM NepHOLaM
ronypacnapga?

1) 50 nmporeHTOB;

2) 90 npoueHTOB;

3) Bce aToMbI pacnagyTcs;
4) 25 IPOIEHTOB;

5) 75 IPOLIEHTOB.
4 VCcTaHOBUTE COOTBETCTBUE TPYIN 3JIeMEHTapHHIX YacCTHUI[ XapaKTePHHM TunaM (yHIaMeHTalbHEIX
B3aMMOJIENCTBUM:

1 boroHE!

2 TIETITOHE

3 agpOHEL
A. cunbHOe
B. anmekTpoMarauTHoe
B. crmaboe

1) 1-B, 2-B, 3-A;

2) 1-A, 2-B, 3-b;

3) 1-B, 2-A, 3-b.

5 B mporiecce 3eKTPOMarHUTHOTO B3aUMOJEWCTBUS TPUHUMAIOT YIaCTHe ...

) boTOHBL; 2) HEUTPUHO; 3) HEUTPOHEL.

6 Kakue 4aCTUIIH SIBNSIOTCS TEPEHOCYUKAMU CUIBHOTO B3aMOMEHCTBHS?

1) rIr00HbL; 2) TPOTOHK; 3) HEUTPOHH; 4) GOTOHHL.

7 Kakas peakiusi HaXOOUT IIAPOKOe IPUMEHEHUE B 9HEPTETUKE?

) YrpaBnsiemasi peakius [elIeHUS TSIXKENBIX SOep 01 NelCTBUEM HEUTPOHOB.

2) HeynpaBngeMasi peakiius OeJIeHUS TAKEJIbIX AIep.

3) YupaBngeMasi TepMOsifepHas peaklys CUHTe3a JIeTKUX saep
4) HeynpaBnsieMas TEpMOSIepHAsl peaklys CHHTE3a JIETKUX SIIep

8 YcrnoBue pa3BUTHS LIETHOU peaKIUu:

1) Hanu4ye HEUTPOHOB;

2) Halnu4ue pa3MHOXKAMIIAXCS HENTPOHOB;

3) ycnmoBue pa3BUTHSA LENTHOM peaKIUK He YCTaHOBIIEHO.

9 TIpu KaKo¥ peakI[U¥ BHIAEIAETCS HanOOIbIIas SHEPTHUS B pacyeTe Ha OOUH HYKJIOH?
1) B peakiuu ielIeHUS TSIXKENBIX SAep;

2) B peaKIuu CUHTE3a JIETKUX SJEP;

3) BO Bcex BUAX SIHEPHBIX PEAKITUH BEIIENSIETCS TPUOIU3UTETHHO OQUHAKOBAS SHEPTHUS.
10 Yo Ha3kBaeTCd IepUOAOM IIoIypacnaga?

1) BpeMsi, B TedeHHEe KOTOPOT'0 MCXOJHOE YKCIIO Pafii0aKTUBHEIX P YMEHbIIAEeTCS BABOE.
2) BpeMmsi, B TeueHMe KOTOPOT'0 BCEPAIMOAKTUBHBIE SIOpa UCIIBITAI0T paciaj.

3) BenuunHa, MPOMOPIIMOHAIbHAS IOCTOSHHOM PaguOAaKTUBHOTO pacrama.

9 ®u3uKa 3/1eMeHTapPHbIX YacTHl. PU3UKa TBEPAOro Tejia

1 Yto Ha3kIBAETCS MOHOKPUCTAIIIOM?
TBepmoe Teno, cocTosiee u3 6eCIOPSIOYHO CPOCIIUXCS KPUCTAIIIOB.
TBepmoe Teo, AT KOTOPOro XapaKTepPHO HEYIOPSIAOYEHHOE PACIIONI0kKEHWe YacTHIl B TPOCTPAHCTRBE.
TBepmoe Teno, YaCTHUIEl KOTOPOTO 00pa3yioT efrHYI0 KPUCTAIIMUYECKYI0 PELIETKY.

2 IlnockocTs ¢ mHAEKcamMu Munmepa (111) oTcekaer:
Ha KaXJI0! OCH OOUHAKOBOE YHCIIO OCEBBIX NWHUIL;
Ha [IBYX OCSIX I10 PaBHOMY YKCJTy OCEBBIX eIUHUI] U I1apajlyie/ibHa TPeThel 0CH;
Ha KaXJ0M OCH eqUHUYHBIE OTPE3KH, BEIPAXKEeHHEIE B OCEBLIX eIMHUIIAX;

onHy 0c13 u napannenbﬁa OBYM ADYTUM.

3K mpu3 MIPHHAIEKUT HCKTIOYUUTEIIBHO
HaanHe KPHUCTaJ/UIM4eCKON CTPYKTYPHI. |I I" |‘ |” |||| | I||
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MeTannuyeckui OJ1eCK.

Bricokas 371eKTpONpPOBOSHOCTD

HpHMaH 3aBUCUMOCTD 3JIEKTPOCOIIPOTUBIIEHUA OT TEMIIEPaTYPEIL.

4 Kak Ha3wiBaeTcs AedeKT, BEI3BaHHKIM OTCYTCTBUEM aTOMa B y3Jie KPUCTANITNYECKON PEIIeTKU?

Iucnokamus.

Bakancus.

MeXy3enbHbIH.

[Topa.

5 IlpuMuTHUBHas f4eliKa ajliMa3a COLepXKUT 2 aToMa yrieporfa. CKONbKO aKyCTUYECKUX U ONTUYECKUX BETBeU
COTEPKHUT eT0 KonebaTeNbHbIM CIIeKTP?

1,5;

3,3;

2,4;

5,1.

6 Kak 3aBUCHUT 4acTOTa w IPOJOIBHOU YIPYTrOX MPOLOJIBHOU BOJIHE], PACIPOCTPAHSAIOLIENCS B CIJIOMHOU
cpefie, OT BOJTHOBOT'O YKcia K?

w = p/k;
w = pk2
w = yk;
w = ok.

7 CornacHoO KIacCHUeCcKO¥ TeOpUU TeIlJIOEMKOCTH TBePHOro Tejla MOJIIpHas TeII0eMKOCTb:
YMEeHBbIIaeTCs C yMeHbIIeHIeM TeMIIepaTypHl;

He 3aBUCUT OT TeMIIepaTypHl;

YBEJIMYUBAETCS C YMEHBIIEHUEM TEMIIEPATYPHL;

3aBUCHUT OT XUMUYECKOTO COCTaBa BEIIECTBA.

8 TIpu BEICOKUX TeMIlepaTypax BKiaf B K03(pPULIKEHT TeII0IPOBOSHOCTU TBEPHOTO Tejla BHOCHUT ...
paccesinrie GOHOHOB Ha (HOHOHAX;

paccesinrie GOHOHOB Ha HedeKTax;

4 TO U IpyTOe.

9 H3mepeHne NOCTOSHHOY X0Ij1a B IPUMECHOM IIOJIyIIPOBOLHUKE IT03BONIIET ONPENeTUTh ...
BriGepuTe oguH UMM HECKOJIBKO OTBETOB:

HampaBJIeHNe XOJJIOBCKOTO 3JIEKTPUYECKOT0 TIOJIS;

KOHIIETPALXI0 OCHOBHEIX HOCUTEJIEH TOKa;

MacCy HOCHUTEJS TOKQ;

TUII IPUMECHOT'0 II0JIyIIPOBOTHUKA.

10 Ha pucyHke npuBefeHa 30HHad AuarpamMMma HEKOTOpPOro Kpucramia. K kakoMy TUIY NPOBOIUMOCTH
OTHOCHUTCS 9TOT KPUCTAJLI?

IIOJTyIIPOBOOHUKOBOMY;

MeTaJInYeCKOMY;

OU3JIEKTPUYECKOMY .

Kpumepuu oyeHusaHus npu omeeme Ha 80NPOChHL:
- 100 6amioB - Py PABUIBHOM U IIOJITHOM OTBETE Ha [IBa BOIIPOCA;
- 85...99 6annoB - Ipu pPaBUWILHOM U IIOJIHOM OTBEeTEe Ha ONUH U3 BOIPOCOB U IIPABUIBLHOM, HO He IIOJIHOM
OTBEeTe Ha APYTOf U3 BOIIPOCOB;
- 75...84 6amioB - Ipu IPABUILHOM M HETIOJIHOM OTBeTe Ha IBa BOIIPOCA;
- 65...74 6anmoB - MPaBUILHOM H IIOJTHOM OTBETE TOJIBKO HA OJUH M3 BOIIPOCOB;
- 25...64 - pu IpPaBUILHOM U HEMOJIHOM OTBETE TOJBKO Ha OOUH U3 BOIIPOCOB;
- 0...24 6anmoB - mMpP¥ OTCYTCTBUYU IIPABUJILHEIX OTBETOB Ha BOIIPOCHL.
Konuuectso 6annos| 0 - 64 65 - 100
IITIxamna omnenuBanusa|He 3auTeHo| 3ayTeHO
Kpumepuu oueHusaHusA npu mecmupogaHuu:
- 100 6anmoB - mpu MPaBUJILHOM ¥ TTOTHOM OTBeTe Ha 10 BOIIPOCOB;
- 85...99 6annoB - mpu ITPaBUILHOM OTBETE Ha 8-9 BOIIPOCOB;
- 75...84 6amnoB - Ipu ITPABUIILHOM OTBETE Ha 7 BOIIPOCOE;
- 65...74 6anmoB - MPaBUILHOM OTBETe Ha 5-6 BOIIPOCOB
- 25...64 - pu npaBUIBHOM OTBETE TOJIBKO Ha 4 BOIIPOCa;
- 0...24 6anyoB - mMp¥ OTCYTCTBUYU IIPABUJILHEIX OTBETOB Ha BOIIPOCHL.

|KoaneCTBo Gannos|0 - 64 65-10 |I I" | | I||
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IIIxama OHeHI/IBaHI/IH|He 3aqTeH0|3aqTeHo|

Omuem no n1a6bopamopHbvimM pabomam:

[Tpu 3ammTe 0TYETOB 110 TabOpPaTOPHEIM paboTaM, IPefyCMOTPEHHEIM B pa3fese 4, 00yJaronmecs: JOIXKHE
TIPEOCTAaBUTE BEITOJIHEHHBIE M 0(OPMIIEHHbBIE OTYETH 110 Ja60PATOPHEIM PaboTaM U OTBETUTH HA 5 BOIIPOCOB
0 KaxpoMy oT4eTy. OTYeT 0 KaXkXOou MpakTU4YeCcKou (j1abopaTopHOM) paboTe MONIKEH UMETh CIIEYIOIIYIO
CTPYKTYDY:

1 TUTYNBHBEIN TUCT 10 00pa3Iy.

2 1lenb mpakTU4eckoy (1abopaTopHOit) paboTH.

3 TIpuGopH ¥ MPUHAMJIEKHOCTH.

4 CxeMy WM PECYHOK YCTAHOBKH, a TaKXKe PUCYHKH, HOSCHSIONINE BEIBOA pabouux HopmyII.

5 OcHoBHBIE pacueTHEIE (GOPMYIIEL C 0053aTENBHEIM OSCHEHNEM BEeJIMYUH, BXOASAIMX B hopmyy.

6 TaOJIHIIEL.

7 IlpumepH! pacyerTa.

8 Ecnu TpebyeTcs 1Mo 3agaHuio - rpaduKy U fuarpaMMHL.

9 BhIBOA ITO MPaKTUYECKOH (1abopaTopHO) paboTe.

[lepedeHb BOIPOCOB, BHIHOCKMEIX HA 3al[UTy OTYETA I10 JIabopaTOPHHIM padoTaM IpUBENeH BMETONMYECKHX
ykasauusax. Kpome toro, obydyarmomuiiecs OOMKHE BlafeTh MaTepuasaoM, MPeaCTaBlIeHHEM BOTYETaX II0
7mabopaTOPHEIM paboTaM, ¥ CIIOCOOHE! 000CHOBAThL BCE IPUHSATHIE PEIICHMUS.

3a KaxX[JH# NPaBUIbHO JaHHBIH OTBET oOyudarmmwuics mojydaeT g0 20 6ajioB B 3aBUCUMOCTH OT
TIPaBUIILHOCTH ¥ MOTHOTHL TAHHOTO OTBETA.

KomuuecTBo 6anioB 0-64 65-74 75 - 84 85-100

[ITkarna o1eHNBaHU He 3auteno| YposneTrBopuTenbHO  XOPOIIO OtnuynHO
3ayTeHo

5.2.2 OneHoYHbIEe CPEICTBA IPH MPOMEXKYTOYHOH aTTeCTalluH

®opmMOY IPOMEXYTOUHOM aTTeCTallUU SBIAETCS 3a4eT BO 2 CEMECTpPe, 9K3aMeH B 3, B IPOIECCE KOTOPHIX
oTpemenseTcs chOPMUPOBAHHOCTL 0003HAYECHHEIX B paboue mporpaMMe KOMIIETEeHIIHH.

VHCTpyMeHTOM u3MepeHUs chOPMUPOBAHHOCTYA KOMIIETEHIIUN SIBISIOTCA: OTBETH HA BOIIPOCH BO BpeMs
ompoca Ho pasfesiaM OUCIUIUIMHEL UM TPOULEHHOE TECTUPOBAHUE, 3aUTEHHBIE OTYETH 00YYaIOUUXCS 110
71a00PaTOPHLIM U (MIK) IPAaKTUYECKUM paboTaM.

Ha 3kK3aMene 00y4JalOIIMKCS OTBeYaeT Ha 2 BOIpPoca, TH00 oTBedyaeT Ha 20 TeCTOBBIX

3aJaHuH

[Tpu poBeOeHUU MPOMEXKYTOUHOHM aTTecTal[y 00yJanImmuMcs OyIeT 3aJaHo [Ba BOIPOCa, Ha KOTOPHEE OHU
OONXKHEL IATh OTBETHI.

Hanpumep:

2 cemecmp.

1 TpaexTopus, OIUHA IIyTU U BEKTOD [IepeMelleHNnsI MaTepUalbHON TOYKH.

2 CKOpOCTH: MTHOBEHHAasI, B MOMEHT BPeMeHU t, CpefHss, CpegHAS [IyTeBas, pafuaibHasi, TpaHCBepCcalbHasd U
CeKTopuabHas. Pa3noxkeHne Ha COCTABISIONIME B Pa3HEIX CUCTEMaxX OTCYEeTa: [eKapTOBOM, IUTUHAPUYECKON
U TIOJITPHOU.

3 cemecmp.

1 Oco0EeHHOCTH TEIIOBOTO U3IyYEHHUS.

2 3akoHn Kupxroda u npasuino IIpeso.

ITpumephwvlie sonpocwl K 3auemy 6o 2 cemecmpe:

1 TpaekTopusi, OIuHa IyTHA X BEKTOP IlepeMelleHsI MaTepuaabHON TOUKH.

2 CkopocTu: MTHOBEHHAs, B MOMEHT BpeMeHHU t, CpefHss, CPeHssI MyTeBas, paguajbHasi, TpaHCBepCcalbHas
UCeKTopHalbHasi. Pa3nmoxkeHWe Ha COCTaBASIONIME B pa3HBIX CHCTeMaxX OTCYEeTa: HEKapTOBOH,
IUTAHOPUYECKON UIIOTSAPHOU.

3 TlpuMepHl OBUXKEHUS TBEPHOBIX TeJl: MafdeHue Tell, OPOIIeHHEX BePTUKATLHO BBEPX, TOPHUIOHTAIBHO, TTON
YTJIOMK TOPU30HTY.

4 3aK0H COXpaHeHUs UMITyJIbCa U YCIIOBUS €T0 BLHIIIOJIHEHUS.

5 OCcHOBHOe ypaBHeHHE IUHaMUKU BpallaTeJIbHOr0 IBUKEHUS TBePIOoro Tela.

6 3aKOH COXpaHEHUS MeXaHUUeCKOU 3HeD ||| |i
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7 Ilpuanun oTHOCUTENBHOCTH [anunes.

8 IIpeoGpa3oBanus JIopeHIa.

9 MexaHuKa TBePOLIX Tejl. YIpyrue HampsxkeHus u gedopmaruu. TeH30p yOpyrux HanpsxkeHuil. IlnaBabe
HaIpsIXKeHUs.

10 3akoH I'yka. PacueTr Mopmynsg ynpyrocTy Ipy CKaTUU TBEPHOIo Tejla ¥ Hanuuusg 60KOBOT0 OTIIOPA.

11 Bs3kocTh. KoadduiineHT BHyTpeHHET0 TpeHus. EnuHNIla U3MepeHusI.

12 OcHOBHOE ypaBHEHUE MOJIEKYIAPHO-KNHETUYECKOU TEOPUYU Ta30B.

13 OmerTHOE 000CHOBaHKE MOJIEKYIIPHO-KMHEeTHYECKOo# Teopuu. OnbiTH LlTepHa u JlamGepTta. BpoyHOBCKOE
OBUXKEHUE.

14 VHOyKIUA MarHUTHOT'O IIOJIS.

15 Cuna Amnepa.

16 3aK0H IOIHOTIO TOKa I MarHUTHOTO IIOJISI B BaKyyMe.

17 ®eppomarnetuku. Idpdhekt bapkrayzeHa.

18 3aKoHEI 37IEKTPOMarHUTHOW UHAYKINH.

19 Camourpyknus. B3auMOUHIYKINS.

20 Tok cmemenus. YpaBHeHUsT MakcBenna.

ITpumephbvlie eonpocwl K 3K3ameHy 8 3 cemecmpe:

1 KonebarenpHEle IPOLIECCH B IIPUPOME U TEXHUKE.

2 3aTyxalolue 3J1eKTPOMarHUTHEIE KojebaHus U UX XapaKTePUCTUKHU.

3 IlepeMeHHBIN 31€KTPUYECKUM TOK. MOIIHOCTD B LIeNM IePEMEHHOT0 TOKa.
4 BonHEL. YpaBHEHUE IIJIOCKOM BOHEL. BOJTHOBOE ypaBHEHUE.

5 OHeprus u UMIyNIbC 3J1EKTPOMArHuTHOM BONTHEL. BekTop YMoBa - [lovHTHHTA.
6 TIoHsITHE 0 KOTEPEHTHHIX KONeOaHuIX ¥ BoIHaX. MHTephepeHIus BoH. CIIoCco0H MONyYeHusT KOTEPEHTHRIX
BOJIH.

7 Oudpakuus. [Tpuanun [olirerca - ®penens. 305 OpeHens.

8 flBneHue NONAPU3AIUY CBETOBLIX BOJIH.

9 3aKOHHI TEMJIOBOTO U3IyYeHUS.

10 ABnenve KoMnToHa 1 €T0 TEOPHUSI.

11 3kcnepuMeHTaIbHOE MOATBEPKAEHIE BOTHOBOY NIPUPOAE! YaCTHII.

12 CranmonapHOe U BpeMeHHOe ypaBHeHue lllpegunrepa.

13 Mogenb atoma Pe3epdopaa.bopoBckast Teopust aToMa BOIOPofa.

14 Oyuxiuuu pacupenenenus Pepmu - [Tupaka u bose - JiHImITENHA.

15 PacmpeperneHre 9JIeKTPOHOB 110 SHEPTeTUYECKUM YPOBHSIM.

16 CobGcTBeHHAs U IIPUMECHAs IIPOBOIUMOCTE II0JIyIPOBOTHUKOB.

17 ®0TO- ¥ TEepMO3NIEKTPUYECKYE SBIEHUS B [I0OIYIPOBOSHUKAX.

18 CtpoeHue aTOMHOTO gApa.

19 SHeprus cBsA3u Amep. fAnepHBe CUIHL.

20 dpepHble peakUuu.

IIpumepHbiii nepeyeHb Mecmoavix 3adaHull Ha 3a4em/3K3amMeH:

1 JacTuna u3 COCTOSHUS IOKOS Hayasla JBUTaThCS 110 AyTe OKPYKHOCTU pafuyca 1 M C IOCTOSHHEIM YIJIOBBIM
yckopeHueM 2 c-2. OTHOIIeHWe HOPMa/IbHOT0 YCKOPEeHUs K TaHTeHIIMaJIbHOMY Yepe3 OfIHY CEKYH[y PaBHO ...
a)1;6)2;8)3;1)4;,m8

2 CnnomHOM M TONBIHM HUNMUHOPH, UMEIIINEe OOWHAKOBHE MacCChl M PaguyCH, BKaThBalTCsa 6e3
TIPOCKamNb3bIBaHUSA Ha TOPKY. Ecu HavanpHBIE CKOPOCTH TENl ONUHAKOBEIE, TO ...

a) BHIIIIEe TIOTHUMETCS TIOJIBIH ITUIHHAD;

0) BBITIIE TIOOHUMETCS CIITONIHOM ITUINHIID;

B) 0o6a Tejla IOMHUMYTCS Ha OJHY U Ty K€ BHICOTY.

3 Crepxkens gnuHou 20 cM nokoutcs B HekoTopod YCO. B gpyroi YCO ero gnuHa MOXeT CTaTh PaBHOX ...

a) 10 cm; 6) 21 cM; B) 30 cm; 1) 40 cM.

4 KameHb, OPOIIEHHBIN U3 OKHA BTOPOT'0 3TaxXa C BLICOTH 4 M, MMaflaeT Ha 3eMJII0 Ha PACCTOSHUYU 3 M OT CTEHBI
noMa. YeMy paBeH MOIYJb IepeMeIleHus KaMHS?

a)3m; 0)4M; B)5M;T) 7M.

5 Bpycok maccou 1 Kr gBUKETCS BBEPX II0 HAKJIOHHOU NJIOCKOCTH, COCTaBidwien yron 60 rpagycos K
ropu30HTy. Koabdurment tpenus ckonbxenus 0,1. Yemy paBeH MOLYJb CUJIEL TPEHUS?

a) 10 H; 6) 100 H; B)8,66 H; r) 5 H.

6 IIpu u30TepMUUYECKOM CXKATHUMU ra3a KOHI[eHTpaALUs MOJIeKyJl yBeluuunaach BOBoe. Kak M3MeHHUIIOCH
IOaBJIeHue ra3a?

1) VMeHbIINIIOCH BOBOE; |I |”
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3) YBenuuwunocs B 4 pasa;
2) OcTajioch HeM3MEHHEIM; 4) YBeInuuiocs BOBoe.
7 CpepHsAs KUHETHYECKas dHeprus MOJIEKy ra3a Ipu TeMiepartype T 3aBUCHUT OT UX CTPYKTYPEHL, YTO CBI3aHO
C BO3MOXKHOCTBIO Pa3JIMYHEIX BUIOB IBUXKEHUS aTOMOB B MoJyieKysie. CpenHSsl KUHETHYECKAs SHEPTUs
Monekyn renus (He) paBHa ...
1) 1/2 kT
2) 3/2 kT
3) 5/2 kT
4) 7/2 kT
8 BuyTpu chepriecKoi IOBEPXHOCTH PACIOI0XKEH AUIIOJb, COCTOSIMINY U3 3apAN0B - U +(, HAXOAAMIUXCS Ha
PacCTOSHUM I APYT OT fpyra. YeMy paBeH IOTOK BEKTOpA CMEIIEeHUS Yepe3 IOBEPXHOCTh cheprr?
1) 0; 2) q; 3) 2q; 4) OTBET 3aBUCUT OT OPUEHTALUY OUTIOJS BHYTPU CepHl.
9 OnekTpoH, anbda-yacTulla ¥ NPOTOH BIETAIOT B MarHUTHOE II0JIe B HAllpaBIeHU, NePIeHAUKYIIPHOM
JIMHUSIM MarHUTHON MHAYKIWU. Pafnyc KpUBU3HEL TPA€KTOPUY KaKOM YaCTUIE MUHUMAJeH?
1) anekTpoHa; 2) anbda-yacTullbl: 3) MPOTOHA; 4) BCe PafUyChl TPAeKTOPUM OOUHAKOBHL.
10 TaBnmeHue CBETa 3aBUCHUT OT ...
a) CTelleHU NOJISIPU3AluY CBETa;
0) moka3aTess MPEJIOMJIEHNS BEIIEeCTBA, Ha KOTOPOE IaflaeT CBET;
B) sHepruu HOTOHa;
T') CKOPOCTH CBeTa B Cpefie.
11 [Toka3aTenbCTBOM MOMEPEYHOCTH CBETOBOM BOJIHEL CITYXKMUT ...
1) pucnepcus ceeta;
2) ToNsIpU3alus CBETa;
3) unTepbepeHLns CBET;
4) mudpaknus ceeTa.
12 Temnepatypa 4epHoro Tena {T} kK. OnpenenuTs OIUHY BOJHE, Ha KOTOPYIO IPUXOOUTCS MaKCUMyM
CIIEKTPa/IbHOY IIJIOTHOCTU 9HEPreTU4eCKoU cBeTUMOCTH. OTBET BHIPA3UTh B HAHOMETPAaX, OKPYIJIUB [0 TPEX
3HAvaIMX IUdp.
13 MHTeCHBHOCTh MOHOXPOMAaTUYECKOT'0 CBeTa, Iajallero Ha Katon ¢GoTo3eMeHTa, YBeIUUUIach B OBa
pasa.
B pesynberarte 3TOrO...
) 3a7iepKUBalOIMIAsICS Pa3HOCTh IOTEHNIMAlIOB YMEHbIINIACh B [[Ba Pasa;
2) GOTOTOK HaCHIIEHUS YBEJINYUICS B IBa Pa3a;
3) MakcuMasbHag KUHeTH4eCcKas 9Heprus GOTO3/IeKTPOHOB YBEINYUTIACE B IBa Pa3a;
4) remneparypa GoTo37eMeHTa YBEIMUUIIACh B IBa Pa3a.
14 K xaxo¥ "yacTuile ¢ HauOoblIed TOUHOCTHI0 MOXKHO PUMEHUTD MOHSATHE TPAEKTOPHUH?
1) npINMHKaE; 2) IPOTOH; 3) 3EKTPOH; 4) aToOM.
15 [IpuHaB, 4TO MUHAMaNbHas 9Heprus E HykioHa B sigpe paBHa 10 M3B, oneHuts, ucxons u3
COOTHOIIEHUS HeOollpeneleHHOCTe!, TNHeHble pa3MepH SApa.
) 2,9 dm; 2) 2,9 m; 3) 10 dm.
16 AToM BOIOPOIa HAXOMUTCS B COCTOSHUHU 1S. OmpenenuTs BeposiTHOCT: W peOLIBaHuS 9JIEKTPOHA B aTOMe
BHYTPH chepr paguycoMm r = 0,la (rme a - paguyc nepBoit 60poBCKO# opbuTkl). BonHoBas GyHKIHU,
ONUCHIBAIOIIAS 3TO COCTOSIHUE, CYUTAETCS U3BECTHOM.
1) 0,0013; 2) 1,3; 3) 13.
17 Ycnonb3ys BEKTOPHYI0 MOJENb aToMa, ONpeNeNuTh HauMeHbIINHY yroj, KOTOPHM MoxkeT 00pa3oBaTh
BEKTOP MOMEHTa MMITyJibCa OPOMUTANBHOTO [BUXKEHHUS 3JIEKTPOHA B aTOME C HAlPaBIEHWEM BHEIIHETO
MarHUTHOTO II0JIS. JNEKTPOH B aTOMe HaXOOUTCS B d-COCTOSHUN.
1) 47 rpapycoB 21 munyTa; 2) 180 rpamycos; 3) 60 rpagycos 30 MUHYT.
18 INpu anbda-pacnane 3HaveHUe 3apPSAL0BOTO YKCIa Z MEHSETCH ...
1) He MeHseTCH;
2) Ha OBa;
3) Ha 4eTHIpE;
4) Ha TpH.
19 Yto Ha3bBaETCI MOHOKPUCTAJIOM?
TBepmoe Teno, cocTosimee U3 HeCIOPSTOYHO CPOCUIUXCS KPUCTAIIIOB.
TBepmoe Teo, AT KOTOPOr0 XapaKTePHO HEYIIOPSIAOYEeHHOE PACIIoioKeHe YaCTHI B IPOCTPAHCTBE.
TBepmoe Teno, YacTUIE KOTOPOTo 00pa3yloT eAUHYI0 KPUCTANINYECKYIO PEIIETKY.
20 TInockocTts ¢ uHmekcamu Mujmnepa (111) oTcekaer:
Ha KaX[oHi 0CH OOUHAKOBOE YUCJIO0 OCEBBIX eWH i

Ha OBYX OCAX I1I0 PaBHOMY YUCITy OCEBBIX eHi 'I |m H""m IINTLeﬁ 0CH;
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Ha KaXA0H 0CH efUHUYHbLIE OTPE3KH, BEIPaXKEHHEIE B OCEBEIX €NUHUIIAX;
OfHY OChb U IapajulefibHa ABYM APYTHUM.

Kpumepuu oueHusaHus/sk3ameH:

- 100 6amnoB - Ipy IPaBUJILHOM U IIOJIHOM OTBeTe Ha IBa BOIIPOCA;

- 75-99 6annoB - Ipu NPABWIBHOM U IIOJIHOM OTBETE Ha ONWH U3 BOIPOCOB M IIPABUIILHOM, HO HE MOJIHOM
OTBETe Ha APYTOX U3 BOIIPOCOB;

- 65-74 6anna - Ipu IPaBUILHOM UM HEMOJHOM OTBETE Ha [ABa BONPOCA WM MPABUJIBHOM ¥ IOJIHOM OTBETE
TOJIBKO Ha OAYH U3 BOIIPOCOB;

- 25-64 6asnoB - MpU IPABUIIFHOM U HEIIOJTHOM OTBETE TOJIBKO HA OOWH U3 BOIIPOCOB;

- 0-24 6ama - Ipyu OTCYTCTBUY NIPABUJIBHEIX OTBETOB Ha BOIIPOCHL.

KonuuecTBo 0asIIoB 0-64 65-74 75-99| 100
[IIkana olleHUBaHU S |HEYNOBIETBOPUTEILHO|YIOBIETBOPUTEIHHO|XOPOIIIO|OTIUYHO

Kpumepuu oyeHusaHusA npu mecmuposaHuu:

-100 GamnnoB - mpu IPaBUILHOM U IIOJTHOM 0TBeTe Ha 19-20 BOMPOCOB;
- 85...99 6annoBs - mpu IPaBUILHOM O0TBeTe Ha 16-18 BOmpoCoB;

- 75...84 6anmoB - mpu mTpaBUIbHOM OTBETE Ha 13-15 BOIIPOCOB;

- 65...74 6annmoB - MpaBUIbHOM 0TBeTe Ha 10-12 BOmpocoB

- 25...64 - pu nIpaBUJILHOM OTBETE TOJILKO Ha 1-9 Bompoc(oB);

- 0...24 6anmoB - Mp¥ OTCYTCTBUHU IIPABUILHEIX OTBETOB Ha BOIIPOCHL.

KomuuectsBo 6aioB 0-64 65 - 74 75-99( 100
IlTkarna oIleHHBaHUSI|HEYIOBIETBOPUTEIBHO|YI0OBIETBOPHTEILHO[XOPOIIIO |OTIIHYHO
He 3aurteno 3a4TeHO 3aYTeHO0|3aYTeHO

Kpumepuu oueHusaHus/3auem:

- 100 6amnoB - Ip¥ IPABUJILHOM U IIOJIHOM OTBETE Ha IBa BOIIPOCA;

- 75-99 6anyioB - Ipy TPaBUIIBHOM ¥ IIOJTHOM OTBETE Ha ONWH K3 BONPOCOB W IPABUIBHOM, HO HE IIOJTHOM
OTBeTe Ha OPYTOU U3 BOIIPOCOB;

- 65-74 6anna - Ipyu OIPaBUJILHOM U HEMOJTHOM OTBETE Ha [IBa BOIIPOCA WM IIPABUJILHOM U IOJIHOM OTBETE
TOJIBKO HA OOVH U3 BOIIPOCOB;

- 25-64 6asnnoB - Ipy IPaBUIHLHOM U HEIIOJTHOM OTBETE TOJIBKO HA OOUH U3 BOIIPOCOB;

- 0-24 6ama - mpy OTCYTCTBUY NIPABIJIBHHIX OTBETOB HA BOIIPOCHL.

KonuuectBo 6ammos| 0 - 64 65 -100
IITIxana omnenuBanusi|He 3auTeHno| | 3auTeHo

5.2.3. MeTogu4yeCcKHe MaTepHAJIbl, ONpeJelsilolHe NMPOueayphl ONeHUBAHHUS 3HAHHUH,
YMEHH#, HABLIKOB H (M/IM) ONBITA JEesATEeIbHOCTH, XapaKTepPH3yIIIHe 3Tambkl (OPMHUPOBAHHUA
KOMIeTeHIuH

1. TeKymu#i KOHTPOJIb YCIIEBAaEMOCTH 00YYaIOIINUXCs, OCYLUIECTBIISIETCS B CIeOYIOIIeM IOPSOKe: B KOHIIe
3aBEpIIEHUs OCBOEHHUS COOTBETCTBYIOIIEH TeMEI 00y4aloOUIMecs, II0 PACIIOPSIKEHHUIO TeJarornueckoro
paboTHYKA, YOUPAIOT BCE JIMYHBIE BEIIH, 3JIeKTPOHHEIE CPEICTBA CBSI3U ¥ ITeYaTHBIE HCTOYHUKU
vHpOpMaIy.

I7s IOOTOTOBKYM OTBETOB HAa BOIPOCH 00yYamMMMecs WUCIONb3YIOT YUCTHIN JTUCT OyMaru no6oro
pa3Mmepa u py4uky. Ha mucte Gymaru oOydamwmiuecs yKas3hBAlOT CBOM (aMUINIO, MMs, OTUECTBO (IpH
HaJIN4uu), HOMep y4eOHOM IPYIIIH U HaTy MPOBEEHUS TEKYIIEero KOHTPOJIS YCIeBaEMOCTH.

HayuHo-mmemarorudyeckuit paboTHUK YCTHO 3afaeT OBa BONIPOCA, KOTOPHE OOyYAIOUIUNCST MOXKET
3alluCaTh Ha HOJIFOTOBJ'IGHHHﬁ [JIs1 OTBETa JIUCT GYMaFI/I.

B TeueHUe yCTaHOBJIEHHOT0 Hay4YHO-IIefaroru4ecKuM paboTHUKOM BpeMeHU 00y4alomuecs NUCbMeHHO
GopMyNnUPYIOT OTBETH Ha 3ajaHHble BOIPOCH. [10 MCTeUeHUM yKa3aHHOTO BpeMeHU JIUCTH OyMaru c
MOATOTOBJIEHHHIMY OTBETaMu 00ydaloInuecss MepenalT HAayYHO-IeJarorH4eckKoMy paboTHUKY Oms
IIOCTIEAYIOWIETO OIleHMBAHUS PE3y/IbTaTOB TEKYIIero KOHTPOJS YCIIeBaeMOCTH.

[Tpy TOATOTOBKE OTBETOB HA BQUPOCH O0VUAIIIMMCSH 3alpPeNaeTcs HCIOJIb30BaHUEe IH0OBIX
OJIEKTPOHHEIX ¥ IT€YaTHBEIX NCTOYHUKOB WM[IHH" 06Hapy}KeHI/I${ HAy4YHO-IIeJaroru4eCKuM
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paﬁOTHI/IKOM (I)aKTa HUCIIOJIB30BaHUA 06y‘~IaIOH.II/IMCH IIp¥ TIIOATOTOBKE OTBETOB Ha BOIIPOCEI YKa3aHHEIE
HUCTOYHUKY WHGOPMAIMY - OIleHKA PE3YIbTaTOB TEKYIIEro KOHTPOJIsL CO0TBeTCTByeT 0 6asijioB 1 Ha3HAYaeTCs
HaTa MOBTOPHOT'O MPOX0XKIEHUS TEKYIIEero KOHTPOJIS YCIIeBa€MOCTH.

TekyIuii KOHTPOIb YCI€BAeMOCTH 00YJaIOIIUXCs [0 Pe3yabTaTaM BHITONHEHUS Ta00PaTOPHEIX U (MITH)
MpPakTHYECKUX paboT ocylecTBnseTcs B (GopMe 0TYeTa, KOTOPHIH MpPemoCTaBIseTCS Hay4dyHO-
mefaroruyeckoMy pabOTHUKY Ha OyMaxkHOM U (M) 3NeKTPOHHOM HocuTene. Hay4yHo-megaroruyecKui
paboTHUK, TOCJIEe MTPOBENEHUs OIEHOYHHIX IPOLEAYyP, UMEEeT IIPaBO BEePHYTh 00ydYalOIIEeMyCs OTYET MJIs
TIOCTIEAYIOUIEN KOPPEKTUPOBKY C YKA3aHWEM MEPEYHST HeCOOTBETCTBUM. O0ydalouuiicss 00513aH YCTPAHUTD BCE
YKa3aHHBIE HECOOTBETCTBUA KW HAIPABUTH OTYET HAYYHO-II€EJAaroru4eCKoMy paGOTHI/IKy B CPOK, He
MIPEBHIMIAIOMUYN TPeX y4eOHBIX JHEH, CIEeAYIOUNX 3a THEM IPOBENEHNS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH.

Pe3y1'IbTaTbI TEKYLIEero KOHTPOJIA OJOBOOATCA OO CBEOEHUs 06yqa}omnx05{ B Te4YE€HHNEe Tpex yqeGHbe
OHe, CIeNyIoIIuX 3a JHEM IIPOBeIeHUs TeKYIIero KOHTPOIsS YCIeBaeMOCTH.

O6yuarolyecss, KOTOphle He IPOIIIK TEKYIIWi KOHTPONb YCIIeBaeMOCTH B YCTAaHOBIEHHHIE CPOKH,
00s13aHH MPOWTH €ro B CPOK MO Hayaja MPOILeAyph MPOMEXYTOYHOM aTTECTAlWu 10 OUCLUIIAHE B
COOTBETCTBUH C PACIHUCAHUEM ITPOMEKYTOYHON aTTECTAIMH,

PesyanaTm IIPOXO0XOEHUA IIPoLeayp TeKyIero KOHTPOJIA yCIIeBaeMOCTH 06yqa10mnxcs{ YYUTHIBAKOTCS
TIPY OIIeHWBAHWUY PE3YJIbTATOB IPOMEKYTOUYHOM aTTeCTAUYN 00yJaIOIIUXCS.

1. ITpoMexyTO4YHAS aTTeCTanus 00y4aomuXCs MPOBOJUTCS IIOCTIE 3aBePIIEHNs 00y4eHNs 10 NUCIUIIINHE B
CEeMeCTPe B COOTBETCTBUHU C KaJIeHOAPHEIM y4eOHBIM IPapUKOM U PACIUCAHUEM IIPOMEXKYTOYHON
aTTecTaluu.

s yCHemHOTO NPOXOXAEHHUS NPOIEAyPh IPOMEXKYTOYHON aTTeCTAalWK MO0 MUCHUIIUHE
00y4arounecss MOIKHEL:

1. TIONyYUTh TONOKUTETBHEIE PE3YIBTATH IT0 BCEM MIPENYCMOTPEHHBIM pabodei mporpaMMoii popMam
TEKYIIEero KOHTPOJIS yCIIEBAEMOCTH;
2. HOJIyYUTH [OJIOKUTEIBHBIE Pe3yIbTaThl aTTECTALOHHOTO UCIIBLITAHUS.

75 yCHemHoro mMpoX0XKAeHHsI aTTECTALMOHHOTO HUCIBITAHUS 00ydYaloUIuiicsi B TeYeHUE BPEMEHH,
yCTAHOBJIEHHOTO HAyYHO-IIefarorn4eckuM pabOTHUKOM, OCYLIECTBIISET TOATOTOBKY OTBETOB Ha JIBA BOIIPOCA,
BHIOPAHHBIX B CITy4YalHOM IOPSIIKE.

[7151 MOOTOTOBKY OTBETOB MCIIOJIB3YETCS YUCTHINA IUCT OyMaru u pydka.

Ha nucte 6ymaru ofyd4amomuecs yKashBalOT CBOM (haMuUInio, MMs, 0TYECTBO (MIPU HATUYNK), HOMED
y4eOHOM TPYIIH U OATy IPOBENEeHUS aTTeCTallUOHHOTO UCIIEITAHUS.

[Tpy mOArOTOBKE OTBETOB HA BONPOCH 00ydarmIMMCS 3alpeliaeTcss HUCIOJIb30BaHUe JIOOBIX
3JIEKTPOHHEIX M IIe4aTHHIX HCTOYHUKOB MH(OpMAaIUU.

ITo uCcTeueHNU YKA3aHHOTO BPEMEHH, JIUCTHL C TOATOTOBIEHHEIMY OTBETAM Ha BOIIPOCH 00y4Yalomuecst
IepefalT HAay4YHO-IeJAarOTHYecKOMY pPabOOTHHUKY [ INOCIEAYIOMero OIeHWBAHUS DPEe3YyJIbTATOB
NIPOMeXYTOYHOU aTTeCTaluu.

B ciy4yae oOHapyXKeHUs HayYHO-IIENAarOTHYEeCKUM PAOOTHUKOM (aKTa MCIOIb30BAHUS 00yJaIONMCs
IPU IOATOTOBKE OTBETOB Ha BOIPOCH yKa3aHHEe HUCTOUHUKU MHPOpPMAIUU - OLleHKA Pe3yIbTaToB
NIPOMEXKYTOYHOU aTTecTauuu COOTBeTCTBYeT 0 GayyioB ¥ Ha3HAYaeTCsS HaTa IMOBTOPHOTO NMPOXOXKOEHUS
aTTeCTalMOHHOI0 UCIILITaHUS.

Pe3ynbTaThl IPOMEXYTOYHOM aTTeCTAlXU o0ydatomuxcst pa3Meraotcs B OMOC KyaI'Ty.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U IPOMEXKYTOYHAS aTTecTauus o0ydalomuXxcs MOTYT OBITh
opraHu3oBaHbl ¢ ucnonb3oBanueM IMOC KysI'TY, mopsamok u GopMbl IPOBeNeHUs TEKYLIeTO KOHTPOJIS
yCIIeBaeMOCTH ¥ ITPOMEKYTOYHOM aTTeCTAlUy 00yJaOMUXCs TPU 9TOM HEe MEHSETCS.

6 YueOHO-MeTOOHYECKOE OoDecedyeHue

6.1 OcHOBHas1 THTEpPaTypa

1. CaBenweB, U. B. Kypc ¢usuku. B 3 1. Tom 2. InekTpuuectBo. Konebaunus u BoNHHE. BomHoBas
ontuka: yuebHoe mocobue / Y. B. CaBenbes. - 6-e u3g., ctep. - Cankt-IletepOypr : Jlans, 2019. - 468 c. -
ISBN 978-5-8114-4253-9. - URL: https://e.lanbook.com/book/117715 (maTa obpairnenus: 21.04.2022). - TekcT
: 9JIEKTPOHHBIM.

2. CaBenbes, U. B. Kypc ¢usuxu : yuebHoe nmocobue : B 3 Tomax / Y. B. CaBenbeB. — 7-€ u3f., cTep. —
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du3uKa aTOMHOTO SApa U 371eMeHTapHEL = 2019 . — ISBN 978-5-8114-4254-6. — TexkcT :

3JIeKTPOHHKIH // JIaHb : aneKTpOHHo-6H%|lilimm " RL: https://e.lanbook.com/book/117716
1650477867

25


https://e.lanbook.com/book/117715
https://e.lanbook.com/book/117716

(maTa obpamenus: 21.04.2022). — PexuM JOCTyIa: AJIS aBTOPU3. IOJIb30BATEIIEN.

3. Kypc dusuku : B 3 T : yueOHOe nocobue A CTYLEHTOB By30B, 00YYAIOIIUXCSA 10 TEXHUUYECKUM U
TEXHOJIOTUYECKHM HalpaBlieHusiM u cnenunanbHoctaM / M. B. CaBenweB. - T. 1: Mexanuka. MonekynspHas
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JlaGopaToOpHEIN TPAKTUKYM nofuam&e MeTOonu4YecKye yKa3aHus K 1abopaTopHEM paboTaM

Kypcy (1)I/I3I/IKI/I st 06y4alomuXCcs BCEX C "m:"ﬁl I|‘ H"“TIEHHH OakanaBpraTa BCcex GpopM 06y‘{eHI/IH
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roc. TexH. yH-T uM. T. ®. T'opbauesa", Kad. dusuku ; coct.: I'. K. Komkuna, Y. B. lipeknunckas. - Kemeposo :
Ky3sI'TY, 2018. - 35 c. - URL: http://library.kuzstu.ru/meto.php?n=4410. - TekCT : HETIOCPEACTBEHHHIH +
9JIEKTPOHHBIMN.

6.4 IIpodeccuoHanbHBIE 0a3bI TAHHBIX H HH(POPMAIIHOHHLIE CIIPABOYHLIE CHCTEMBbI

1. OnekTpoHHas 6ubIHOTEYHAs CHCTEMA «YHUBEPCUTETCKAs OubnuoTeka oHnmaiH» http://biblioclub.ru/

2. dnekTpoHHas OubnuoTeuHas cucrema «Jlanb» http://e.lanbook.com

3. JNIeKTpPOHHAA 6bubnmoTera Kysl'Ty
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229

4. JnexkTpoHHas OubnuoTeyHas cucteMa HoBOCMOMPCKOrO TOCYyHapCTBEHHOTO TEXHUYECKOTO
yHuBepcuTeTa https://clck.ru/UoXpv

5. CmpaBouHas npaBoBas cucteMa «KoncynpranTtllnoc» hitp://www.consultant.ru/

6.5 Ilepuoguueckue U3TaHUA

1. 3Bectus Poccuiickou akagemuu Hayk. Cepus ®usndeckas : KypHal (edaTHBIN)
2. Hayka u XKV3Hb : HQy4YHO-TIOMYJIIPHBIN KypHAa (Te4aTHHIN)

7 IlepeyeHb pecypcoB HHGPOPMAMOHHO-TEIEKOMMYHHUKAIHOHHOH ceTH « AHTEepHeT»

9UOC Ky3I'TY:

a) dnekTponHas O6ubnuoreka Ky3['TY. - TeKCT: 371eKTPOHHHI // HayuHo-TeXHUYecKas OuOnuoTeka
Ky36acckoro rocyiapCTBEHHOTO0 TEXHUUECKOT0 yHUBepcuTeTa uM. T. @, 'opbauesa : caiiT. - Kemeposo, 2001
- . - URL: https://elib.kuzstu.ru/. - TeKCT: 371€KTPOHHEII.

b) IMopTtan.Ky3I'TY : AsTomatusupoBanHas Uadopmanmonnas Cuctema (AUC) : [cait] / Kysbacckuit
rOCyHapCTBEeHHHN TexHU4Yeckuit yHuBepcuteT uM. T. @. 'opbauesa. - Kemeposo : Ky3I'TV, [6. r.]. - URL:
https://portal.kuzstu.ru/. - Pexxum poctyna: gjist aBTOpU3. oIb30BaTeNel. - TeKCT: 3JIeKTPOHHBIM.

c) OnmeKkTpoHHOE o0yueHue : [caiT] / Ky36acckuii rocynapCTBeHHBIN TEXHUYECKUHN YHUBEPCUTET UM. T.
®. T'opbauesa. - Kemeposo : Ky3I['TV, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexum mocTtymna: gis aBTOPHU3.
nons3oBaTenen Kys3I'TY. - TekcT: 91eKTPOHHEIN.

8 MeToguueckue yKa3aHHU JIsI 00YIAIOIINXCSI 0 OCBOEHHUIO THUCIHUILTHHEI "OHU3HKa"

CamocTosiTenbHas pabora 06yqaﬂmm;| manHch 'Hcmlo ero y4eOHOHU [esiTeNbHOCTH, 00beME
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CaMOCTOSITENILHON PabOTH IO KaX{go¥ AUCHUNIWHE (MOAYJI0) IPAKTHKE, FOCYNapCTBEHHOW HTOTOBOM
aTTeCTaluy, YCTAaHABIMBAIOTCS B y4eOHOM IIIaHE.

CamocTosTenbHas paboTa 0 TUCIUIITAHE (MOOYIIIO), TPAaKTHKe OPTaHU3yeTCs CIemyumM 00pa3oM:

1. Ilo Hayasa OCBOEHUS OUCLMILIUHBI 00y4alomeMycss He0OX0OUMO 03HAKOMHUTHCS C COfepKaHUuEeM
paboueit mMporpaMMbl JUCIUIIIUHBI (MOTYJIs), TPOrPAMMEI TPAKTUKHY B CIEAYIOIIEM MTOPSIAKE:

1.1 comepxkaHue 3HAHUM, YMEHUHN, HABHIKOB U (UJK) ONBITA MPOPECCUOHANBHON HEesTENbHOCTH,
KOTOpHIE 6yAyT CPOPMUPOBAHEI B IIPOLIECCE OCBOEHUS NUCIUIIIUHEL (MOOYIIS), TPAKTHUKHY;

1.2 cogepzKaHue KOHCIIEKTOB JIEKINH, pa3MeIleHHEIX B 9JIEKTPOHHON nHGopManunoHHoM cpepe Kys['TY
B IIOPSIOKE OCBOEHUS OUCLUIUIMHEL, YKa3aHHOM B pabouell mporpaMMe OUCHUIIIMHLL (MOTYJIS), TPAKTUKY;

1.3 copepxaHue OCHOBHOH U JONOJHUTEILHON TUTEPaTYPHL.

2. B mepuom 0CBOEHUS AUCIUMIUHE 00yYalOMIUNCS OCYIECTBISIET CaMOCTOSTENIbHYI0 paboTy B
CTIedyIoIIeM MOPSIoKe:

2.1 BHIIONHEHMWE NpaKTUYeCKUX U (unu) mabopaTopHBIX pabOTH M (MNIM) OTUYETOB B MOPSOKeE,
YCTaHOBIIEHHOM B pafoueil mporpaMMe OUCIUILIAHEL (MOOYIIs), TPAKTUKHY;

2.2 TIOOTOTOBKA K OmpocaM U (MJIM) TeCTUPOBAHUIO B COOTBETCTBUU C MOPSIAKOM, YCTAHOBIEHHOM B
pabouel mporpaMMe JUCHUTIIMHEL (MORYJIS), TPAKTHKY;

2.3 NOATOTOBKA K IPOMEXYTOUHOM aTTeCTallud B COOTBETCTBUM C NOPSAOKOM, YCTaHOBJIEHHOM B
pabouel mporpaMMe OUCHUIIIMHEL (MOLIYJIS), TPAKTUKH.

B cnmyvae 3aTpymHeHWi, BO3HUKIIUX MPY BHIIONTHEHWHM CaMOCTOSITENbHOU paboTH, 00ydaromeMycs
HeoOxoguMo 0OpaTUTHCS 3a KOHCYNbTallued K Megarorudyeckomy paboTHUKY. Ilepuomsl mpoBedeHUs
KOHCYNbTallW# yCTAaHABIMBAIOTCS B PACIIMCAHUY KOHCYJIbTAlUM.

9 IlepeyeHbr HHPOPMANMMOHHBIX TEXHOJIOTHH, HCHOJIb3yeMbIX HPH OCYIIECTBIIEHHH
o0pa30oBaTeIbLHOr0 Mpolecca Mo TUCHHIIHHe "®U3HKa", BKIYasaA NepedeHb MPOrpaMMHOIO0
obecmeueHHsi 1 HHPOPMAIIHOHHBIX CIIPABOYHBIX CHCTEM

st u3y4eHus: QUCLHUIIIMHEL MOXKET HUCIIOIb30BAThCS CIIEAYIONIEE TPOTPAMMHOE 00ECTIEYEHHE:
1. Libre Office

2. 7-zip

3. Open Office

4. Bpay3zep CryTHUK

10 OnucaHHe MaTepHaA/IbHO-TEXHHYECKOH 0a3bl, HEOOXOOHUMOH [IJIsi OCYIIECTBJIEHHSNA
00pa30BaTeILHOr0 Mpoliecca M0 JAHCHHIUITHHE "(®H3HKA"

s peanmu3anyuy TPOTPaMMEl YIeOHOU OUCIUIIIMHEL IIPEeYCMOTPEHH CIIeNAATbHbIE TIOMEIEHNUS:

1. IMomereHus OISt CaMOCTOSITEIBHOM PABOTH 00yYaIOIUXCs, OCHAIIEHHbIE KOMIIBIOTEPHOW TEXHUKOH
C BO3MOXKHOCTBI0O HMOOKIIOYEHUS K ceTu MHTepHeT m obOecnedyeHHEM [OCTyHa K 3JIEKTPOHHOH
uHpOpPMaIoHHO-00pa3oBaTenbHoN cpene OpraHu3aluy.

2. YueOHEIE ayOUTOPHUY IJIS MPOBEIEeHUS 3aHATHI TeKIHOHHOTO THIA, 3aHSITHE CEMUHAPCKOTO THIIA,
mabopaTOPHEIX 3aHATHH, KYPCOBOTO MPOEKTUPOBAHUS (BHIIOIHEHHUS KYPCOBHIX PaboT), TPYIIOBHX U
WHOVBUOYaIbHBIX KOHCYNbTAIIUH, TEKYIIEr0 KOHTPOIIS ¥ MTPOMEKYTOUHOM aTTeCTALlUH.

11 Unble cBegeHus U (MIH) MaTepPHAITBI

1. O6pa3oBaTenbHEIH MPOIECC OCYIIECTBISIETCS C MCIIONb30BaHHEM KaK TPAAULMOHHHIX TaK H
COBPEMEHHBIX NUHTEPAKTUBHEIX TEXHOJIOTHH.

B paMKax ayquTOPHBIX 3aHATHHR IIPUMEHATCS CIIeAYIOIe HHTePAaKTUBHEIE METO/bI:

- Pa360p KOHKPETHHIX IIPIMEPOB;

- MyJIbTUMENUHHAS TIPe3eHTaLHUS.

2. [lpoBemeHue TPYMIOBLHX U MHOWBUAYATbHHIX KOHCYIbTALUK OCYIIECTBISETCS B COOTBETCTBUHU C
pacmucaHueM KOHCYIbTallWil MO TeMaM, 3asBlIeHHEIM B paGoueil mporpaMMe AMCUMIIIUHE, B IEPUOT
OCBOEHHS MUCLUIIMHEL ¥ ITePe IPOMEKYTOUHOM aTTeCTalluel C yYeTOM Pe3yIbTaTOB TEKYLIET0 KOHTPOJIS.

1650477867
28



JIncer nonosnenuit no ¢puanany Ky3sI'TY B r. IIpokonbescke

1o JucHUIINHe «DU3nKa»
Hanpasaenue noarorosku 23.03.03 Dxcniiyaranus TPAaHCIIOPTHO-TEXHOJIOTHYECKHUX
MAIIMH U KOMILIEKCOB
Hanpasiaennocts (mpoguis) 01 ABTOMOOMIN U ABTOMOOMIbHOE X031 CTBO
IIpucBanBaeMasi KBaau(puKanus
«bakajaasp»
®opmbl 00yueHHs
O0YHas1, 3204Has
I'ox nadopa 2022

[lepeueHb OCHOBHOM U JOTIOJIHUTENBHON Y4eOHOM ITUTEpaTyphl, HEOOXOIUMOM /I OCBOCHHUSI
JUCLUTIINHBIL:

1. @pum, C. O. Kypc obuieit puzuku: yuednuk / C. O. @pum, A. B. TumopeBa: B3 1. T. 1.
dwusnueckue OCHOBHI MeXaHUKU. MouekynsipHas ¢pusnka. Konebanus u BoyHbL. — 12-¢ 3.,
crepeoturn. — CII6. : Jlanb, 2007. — 480 c.

2. Oxymiko, H. b. Metopl pacdeTa 3JeKTpUUYECKUX TOJIeH : yuel. mocoOue [3IeKTPOHHBII
pecypc] : uTst OpraHu3anuy CaMOCTOSITENPHOU PaOOThI CTYJACHTOB TEXHUUECKUX
cnernmansHocTedt / H. B. Okymiko, T. B. JlaBpsimuna. — Dnexrpon. gaH. — Kemeposo :Ky3['TV,
2011. — 1 snextpon. onT. guck (CD-ROM). — 1,52
MG6.http://library.kuzstu.ru/meto.php?n=90549 &type=utchposob:common

3. Yepros, A. I'. 3agaunuk no ¢usuke : yaed. mocodue st BTy30B / A. I'. UepTos, A. A.
BopoObeB. — 8- u3., mepepad. u mom. — M. :@usmarmut, 2007. — 640 c.

4. BoabkenmteiH, B. C. CoopHuk 3a1a4 1o oomemy kypcy ¢pusuku / B. C. BonbkeHImTes .—
3-e m3., uctp. u pon. — CII6. : Kamwxnbrit mup, 2003 .— 328 c.

5.Tpodumona, T. . OnTuka n atomHas (pU3UKa: 3aKOHBI, POOJIEMBI, 33729 : yaeOHOe TTocoOune
st BTy30B / T. U. Tpodumora .— M. : Beicmras mikoina, 1999 .— 288 c. : . — ISBN
5060030903.

6. Jletnad, A. A. Kypc ¢usuku : yae6. mocodue s BTy30B / A. A. [letnad, b. M. SABopckuii. —
M. : Axagemus, 2007. — 720 c.

7. CaBenben, 1. B. Kypc ¢usuku : yue6. mocodue ajisi CTYIEHTOB By30B, 00y4JaIOIIUXCS TT0 TEXH.
Y TEXHOJIOT. HaIlPaBJICHHUSM U crienuaabHOCTIM : B 3 T. T. 2. DnexrpuyectBo. Kosnebanus u
BoJIHBI. BosHOBast ontuka. — 4-e u3n., crepeorur. — CII6. : Jlanp, 2008. — 480 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=347

8. Camennes, U. B. Kypc dusuku : yue6. mocobue isi CTyJIEHTOB BY30B, 00YJarOIIUXCsI TI0 TEXH.
Y TEXHOJIOT. HAaIpaBJIEHUsM U crienuaibHoCcTsM : B 3 T. T. 3. KBantoBas ontuka. AToMHast
¢buzuka. dusnka TBepAOro tena. Gu3nka aTOMHOTO S/Apa U 3JIEMEHTApHBIX YacTHIl. — 3-€ U3L.,
crepeoturn. — CII6. : Jlanb, 2007. — 320 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=349

9. @upranr, E. B. PykoBoacTBO K pelieHHIo 3a7a4 1o Kypey oOrieit ¢pusuku : yued. mocodue
JUIS CTYJIEHTOB BY30B, 00YyUYaIOLIUXCS 10 TEXHUYECKUM M TEXHOJOTHYECKUM HAIMPaBJICHUAM U
cnenuagbHOCTIM. — 4-¢ u3n., ucnp. — CII6.: JIans, 2009. — 352 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=405

10. Kanamnukos, H. I1. ®usuka. UaTepHeT-TecTpoBaHue 0a30BbIX 3HaHUI : yueOHOe mocodue
/ H. I1. Kamamaukos, H. M. Koxesaukos. — CII6. : 3a. «Jlauby, 2009. — 160 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172

11. Manemus, A. A. @usuka. [IporpaMma u KOHTPOJIbHBIE paOOTHI 711 CTYACHTOB HAIIPaBIICHUS
noarotoBku 6akanaBpoB 151900.62 «KoHCTpYyKTOPCKO-TEXHOJIOTHUECKOE 00ecTieyeHne
MAaITMHOCTPOUTENBHBIX TPOU3BOJICTBY 3204HON (hopMbl 00yueHus / A. A. Manpmus, T. U.
Sanna. — Kemeposo :Ky3I'TY, 2012. — 53 c. http:/library.kuzstu.ru/meto.php?n=4908

12. Komknna, I'. K. duzndeckne ocHOBEI MeXaHUKM : KnHeMaTHKa U JUHAMHUKa
MOCTYNATEeNLHOTO JABMKEHUS : TabopaTopHblid mpakTukyM K-304.1 mo aucuurnae «Dusmkay



http://library.kuzstu.ru/meto.php?n=90549&type=utchposob:common
http://prk.kuzstu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21905&TERM=%D0%92%D0%BE%D0%BB%D1%8C%D0%BA%D0%B5%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD,%20%D0%92.%20%D0%A1.%5B1,1004,4,101%5D&LANG=rus
http://prk.kuzstu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21905&TERM=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0,%20%D0%A2.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=405
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JUTS TEXHUYECKUX crienmanbHocTeid u Hanpasinenuid / I'. K. Komkuna, M. B. [[BeknuHcKas. —
Kemepogo :Ky3['TV, 2013. — 35 c. — http://library.kuzstu.ru/meto.php?n=5702

13. Komkuna, I'. K. ®usndueckue oCHOBEI MeEXaHHUKH : KnHeMaTHka U JUHaMHKa
BpAaIIaTeILHOTO JBMKEHUS : TabopaTtopHbii mpakTukyM K-304.2 no quctummae «Dusukay s
TEXHUYECKUX cnenuaabHocTeit n Hanpasienuii / I'. K. Komkuna, Y. B. LipexnnHckas. —
Kemepogo :Ky3I['TV, 2013. — 28 c. — http://library.kuzstu.ru/meto.php?n=5703

14. Komkuna, I'. K. OcHOBBI MOJIEKYISIPHON (U3UKH U TEPMOJUHAMUKH. JIabopaTopHbIit
npaktukyMm K-304.3 : no aucuunnnne «®usukay 1uisi TEXHUUECKUX CIIELUaIbHOCTEN U
nanpasienuii / I'. K. Komkuna, W. B. lpexmackas. — Kemeposo :Ky3['TY, 2015. — 39 c.
http:/library.kuzstu.ru/meto.php?n=3987

15. DOnexrpocratuka. Kommneke K-310.2 : metoauueckue ykazaHnus Juid 1a00paTopHbIX paboT
0 pazjzieny GU3NKU «INEKTPOJUHAMMKA» JJIs CTYJIEHTOB BCEX HAIpPaBJIECHUHN U CIIEUAIbHO CTEN
/ B. B. Ipipaun, A. A. Manbuug, T. W. Aauna. — Kemeposo :Ky3I'TV, 2015. —44 c. —
http:/library.kuzstu.ru/meto.php?n=8431

Ornucanne MaTepuasIbHO-TEXHUUYECKOU 0a3bl, HEOOXOUMOM I OCYIIECTBIICHUS YYeOHOTO
nporiecca:

Peanu3zanus nporpaMMbl TUCHUILIMHBI TpeOyeT HaIHuus yueOHOro kabuHera « ACTpPOHOMMSI.
OobopynoBanue yyeOHOro kadunera Ne 438:

- 84 mocaovHbIX MecTa s oOydarommxcs (28 mapr);

- pabouee mecto mpenoaasatens (1 croi, 1 crym, 2 T0CKH);

- 4 xapHU3a,

- | uHTEpaKTUBHAS IOCKA;

- 1 mpoekTop;

- crena mnpuctaBok CH, ¢usnuecknx mOCTOSHHBIX, Tabnuma MeHaeneeBa, IIKaia
AIIEKTPOMArHUTHBIX BOJIH, TA0IHIIA IJIOTHOCTEN, €IMHUIIBI (PU3UYECKUX BEIUYUH;

OobopynoBanue yueOHOro kadunera Ne 442:

- 40 mocatoYHBIX MeCT 1 oO0yJarontuxcs (12 mapr);

- pabouee mecto npenogaBareis (1 cromn, 1 ctym, 1 qocka);
- 4 KapHHU3a CO IITOPAMH;

- 1 xommbrOTED;

- OTHETYILIUTEb;

- cren npuctaBok CU u pu3ndecknx mOCTOSHHBIX;

- npoexkrop BENQ MS506 u pynoHHBII 3KpaH.

OobopynoBanue Jiadboparopum U padouux Mect Jiaboparopun pusuku (kaduHer Ne 431):
- 9 1a6OPaTOPHBIX CTOJIOB;

- 5 KOMIIBIOTEPHBIX CTOJIOB;

- 12 crynbes;

- 1 cremnax;

- 1 ornerymmrens;

- 1 ypHa;

- 12 uHpOpPMALIMOHHBIX IJIAKATOB;

- 1 mocka;

- 5 KOMIIBIOTEPOB;

- 1 ckanep;

- YCTaHOBKa JUIsl U3y4EHMsI 3aKOHOB MJI€aIbHOIO Ia3a;

- YCTAHOBKa JUIS U3YYEHHsI MEXaHUYECKUX KoJeOaHU cOCpeIOTOUEHHON CUCTEMBI;
- TEHEPATOP BBICOKUX HANPKEHUM;
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- 3 MoaynbHBIX KoMIuiekca MYK — OM1;

- 3 MoaynbHBIX yaeOHbIX Komiuiekca MYK — OK;

- 2 MOAYNBHBIX Y4eOHBIX KomIuiekca MYK — DOM2.

O0opynoBanue 1abopatopuu u padounx Mect Jadoparopuu ¢pusukm (kaduner Ne 433):
- 11 naGopaTopHBIX CTOJIOB;

- 4 TpeXMECTHBIX NapThI;

- 4 ckaMeiku;

- 1 cron npenoaBaTens;

- 2 cryna;

- 1 mocka;

- 1 ornerymmurens;

- 1 ypHa;

- 2 yctaHoBku bM3;

- 2 ycranoBku MYK - M1;

- 2 YCTAaHOBKH ISl TeJla, OpOILIEHHOTO TOPU30HTANILHO;

- YCTaHOBKa JUIsl U3y4eHUsl u(dpakiuy Ha IIemH;

- YCTaHOBKa JUIsl U3y4eHUsl 1udpakiuu oT Tu(paKIMOHHOMN peIIeTKH;
- YCTaHOBKa JUIsl U3y4YEeHHUsI CIIEKTpa aToMa BOJ0po/a.
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