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Conep:xanue

1. IlepedeHb IUIAaHUPYEMBIX PE3YJILTATOB OOYYEHUS IO JUCLUIUIMHE (MOMYJIO), COOTHECEHHBIX C IUTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YEeTHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacCOB, BBIICICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUYECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTICUCHHUS TSI CAMOCTOSATENFHON PabOTHI O0OYJArOUIIXCS IO AUCIUTUINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTepaTypbl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHS
JUCHIUTUTAHBI (MOTYIIN)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MePeYeHb MPOrpaMMHOT0 obOecrieueHrsl U HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)

12. Cpencrsa aganTaiyy NpernoiaBaHus TUCUUILTHHBI (MOIYJIsl) K MOTPEOHOCTSM 00YYarOIMXCsl MHBAJIM/IOB | JIUL] C
OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr HMHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YyEMBIX IS OCBOCHHS ITUCIHILIHHBI
(MozyJ1s), BKIIFOUasi IepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucumruinHbl paspadoran(a)(n) poueHt, K.H. (qouent) Cabuposa ®.M.; k.u. (zouent) Lypsirun B.1O.
(Kadenpa ¢wusuku, oTneneHne MaTeMaTHMKH M €CTECTBEHHBIX Hayk); K.H. (moueHt) KpacnoBa JLA.;, crapmmit
npenoaasatenb Caxabues M. A.; crapmmii npenogasatens Camenos Maramen Hacu6 Orust (Kadenpa dpuzukn)

1. IlepeyeHb NJIAHHPYEMBIX PpPe3yJbTATOB O0y4YeHHs 10 AUCHUILUIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMH pe3yabTaTamu ocsoenust OIIOII BO

OO0yJaronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEeAYIONMMA KOMIIETCHIIUAMHU:

HIngp Pacuiugposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUHHU
YK-2 CnocobeH ompenensaTb Kpyr 3ajad B paMKax IIOCTaBJICHHOW LEJIM W BBHIOMPATh ONTHMAIIbHBIE
CIOCOOBI MX pELICHUS, HCXOM W3 JCHCTBYIOIIMX MPAaBOBBIX HOPM, HMCIONIUXCA PECYpPCOB H
OrpaHUYEHUN
YK-2.1 3HaTh TPeOOBaHUS K ONPEAEICHHIO 3a1a4 B paMKax ITOCTaBJICHHOMU 11e11; 0a30BbIe CIIOCOOBI pPeIIeHHs
3a[1a4 C y4eTOM AEHCTBYIOUINX MPABOBBIX HOPM, UMEIOIUXCS PECYPCOB U OTpaHUYECHUMN
YK-2.2 YMeTh onpeesnsTh OCHOBHBIE U clienn(prUecKre 3a/1aul B paMKax IMOCTaBJICHHOMW 11eJ11, BEIOUpaTh
CHOCOOBI UX PEIIeHHUsI, UCXOJIS M3 ACHCTBYIOLIUX MTPABOBBIX HOPM, UMEIOIINXCS PECYPCOB U
OrpaHUYCHUN
YK-2.3 BiiageTh HaBBIKAMH OMPENEICHUS KpyTa 3a/1ad B paMKaxX IMOCTaBJICHHOH 11eNi, BEIOOpa ONTHUMAaTbHBIX
CHOCOOOB MX pEIICHHS, MCXOJAs M3 ICHUCTBYIONIMX IPABOBBIX HOPM, HMEIOLIMXCS PECYPCOB H
OrpaHUYCHUN
OIIK-8 Cnoco06eH OCyIIECTBIATh TEAArOTHIECKYI0 IESTEINbHOCTh Ha OCHOBE CIICIIMAIBHBIX HAYYHBIX 3HAHUH
OIIK-8.2 YMETh OCYILECTBIIATh MEAATOTHUECKYIO NEATEIBHOCT HA OCHOBE CIIELMAIbHBIX HAYYHBIX 3HAHUN
OIIK-8.3 BraneTs criocoOHOCTBIO OCYIIECTBIATH IEAArOTHYECKYIO AEATEIBHOCTh HA OCHOBE CIICHHAJIBHBIX|

HAaYyIHbIX 3HAHUU

OO0yuaronuiicsi, OCBOUBIINN AUCIUILIUHY (MOIYJIB):

JlomxeH 3HaTh:

TpeOOBaHMS K ONpPENENCHUIO 3a/lad B paMKax MOCTABICHHOHW IenH; 0a30BBIE CIOCOOBI peuleHus 3amad oOmei u
SKCTIEPUMEHTAILHON (DU3UKH C YUETOM AEHCTBYIONINX CTaHIAPTOB.

JoyxeH ymeTb:

OIPEJENsITh OCHOBHbIE M clennpUuecKre 3aJadyd B paMKaxX IOCTaBJICHHOH WENH, BBIBIATh W aHAJIM3UPOBATh
pasiHMYHBIE CIIOCOOBI PEIICHHUS 3a1a4 00LIeH ¥ AKCIIEPUMEHTAIBHOM (DM3HKU U apryMEHTUPOBATh HX BBIOOD;

OCYIIECTBIATH 3P (HEKTUBHYIO MEArOTHYECKYIO ISSTEIbHOCTh HA OCHOBE CIICLIMAIbHBIX HAYYHBIX 3HAHUIT B 00JIaCTH
001Ieil ¥ SKCIICpUMEHTATBHON (PHU3UKH.

I[OJ'DKCH BJIaaCTh:

HaBBIKaMU OTIPEACJICHUSA OCHOBHBIX U CHEHI/I(bI/I‘IeCKI/IX 3aJa4 B paMKax MOCTaBJICHHOM JA(SAING N BbI60pa parOHAaJIBHBIX
CIOCcO0OB pelIeHns 3a/1a4 00IIeH 1 SKCTIEPUMEHTALHON (PU3UKH;

CITOCOOHOCTHIO OCYIIECTBIATH d()(PEKTUBHYIO MENAarormueckylo JAesiTeNbHOCTh Ha OCHOBE CHEIHAbHBIX HAyYHBIX
3HaHUI B 001aCTH 00MIEH U IKCIIEPUMEHTATHHON (PH3HUKH.

2. MecTo qucuuminnel (MoayJsi) B ctpykrype OIIOII BO

Hannas mucnuiuimHa (MoAynp) BiimodeHa B pasgen  "b1.0.08.02 Iucumruimebel  (MOmyTH)" OCHOBHOM
npodeccroHanbHON oOpa3oBatenbHON mporpammbel 44.03.05 "Ilemarorndeckoe oOpaszoBaHue (C ABYMs IPOQUISIMHU
ITOJITOTOBKH) (Marematuka H ¢usnka)" " OTHOCHUTCS K 00s13aTEIbHBIM JMCLMITIINHAM.
OceamBaercs Ha 2, 3, 4 xypcax B 3, 4, 5, 6, 7 cemectpax.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 32a4eTHBIX eIMHMIAX ¢ YKA3aHHEM KOJMYeCTBAa 4YacoB, BbleJEeHHBIX HA
KOHTAKTHYI0 Pa®oTy o0yyalomuxcsi ¢ npemnojgaBareieM (Mo BUAAM Y4YeOHBIX 3aHATHI) M HA CAMOCTOSITEJLHYIO
padoty o0yuarommuxcst

OO0m1ast TpPyAOEMKOCTh TUCIUITINHEI COCTaBisIeT 23 3adeTHRIX(bIe) equHuI(bl) Ha 828 daca(oB).

KonTaktHas pabora - 486 waca(oB), B ToMm uucie snekunu - 198 gaca(oB), mpaktidyeckue 3austus - 198 waca(os),
nabopaTtopabie pabotsl - 90 yaca(oB), KOHTPOJIb CAMOCTOSITEBHOM Pa0bOTHI - 0 yaca(oB).



CamocrositensHas pabota - 270 daca(oB).
KonTtposs (3a4ét / 9x3ameH) - 72 gaca(oB).

CDopMa MPOMEKYTOUYHOI'O KOHTPOJISL AUCHUIIJIMHBL: 3a4€T 4,5,6 CEMECTPhI; IK3aMCH B 3, 7 ceMeCTpax.

4. Copep:kaHue IUCUMIUIMHBI (MOAYJisl), CTPYKTYPHPOBaHHOe MO TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBE/ICHHOI'0 HA HUX KOJHYeCTBa aKaJeMHUYeCKHX YacOB U BU0B y4eOHbIX 3aHATHIA

4.1 CTpyKTYypa U TeMaTHYeCKHUi MJIAaH KOHTAKTHON U CaMOCTOSITeIbHOMH PadoThI N0 AUCHUILIHHE (MOAYJIIO)
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1. [Tema 1. Kunematuka. 3 9 10 4 14
2. |Tema 2. JlnHaMuKa. 3 9 10 4 14
3. [Tema 3. MexaHnka TBepAOTO Tea. 3 9 10 4 14
4. |Tema 4. Mexanudeckue KoyieOaHHs 1 BOJHBL. 3 9 6 6 12
5 Tema 5. OCHouBHble TIPEJCTaBICHUS MOJIEKYJISIPHO- 4 10 16 4 18
KHHETUYECKOI TEOPHH r'a30B.
6. [Tema 6. OCHOBBI TEPMOIHHAMUKH. 4 10 14 6 18
7. [Tema 7. PeanmbHbIC ra3bl. 4 6 12 4 18
8. [Tema 8. XKunkoctu. TBepasie Temna. 4 10 12 4 18
9. [Tema 9. DnekTpocTaTuka. 5 12 12 6 10
10. |Tema 10. [TocTOSHHBIH AIIEKTPHIESCKUN TOK. 5 10 10 6 10
11. |Tema 11. MarauTHOE mOJIE. 5 14 14 6 10
12. [Tema 12. SIBieHue 31eKTPOMArHUTHOM HHIYKIIUH 5 0 0 0 12
13. |Tema 13. YpaBaenus Makcsena 5 0 0 0 12
14, Tema 14. PaSBH”{I/Ie B3IJISI0B HA IPUPOJY CBETA. DJIEMEHTHI 6 12 6 6 10
reOMETPHUYECKOI ONTHKH.
15. |Tema 15. BoiaHOBBIE CBOICTBA CBETA. 6 12 4 6 10
16. [Tema 16. B3anmopeiicTBuie cBeTa ¢ BEIECTBOM. 6 6 4 0 8
17. |Tema 17. KBaHTOBBIC CBOICTBA U3ITyICHUS. 6 6 4 6 8
18, Tema 18. FOpHYCKYJ'ISIpHO-BOJIHOBOI\;I yanu3M. DJIeMEHThI 7 14 14 6 14
KBAaHTOBON MEXaHHKH.
19. Tema 19. Teopus atoma Bogopoaa bopa. Ctpoenue aroma. 7 14 14 6 14
[lepuoanyeckas cucTeMa 3JIeMEHTOB.
20. |Tema 20. DneMeHThI HU3UKH UIITYyUESHUS 7 14 14 6 14
21. |Tema 21. CtpoeHne aTOMHOTO siipa. DJIEeMEHTApHBIA YacTUIbL. | 7 12 12 0 12
Htoro: 828 4. (13 HUX 72 4. KOHTPOJIb) 198 198 90 270

4.2 CoaepikaHue JUCUUIIMHBI (MOTYJIs1)
Tema 1. Kunemartuka.
TIpenmer 1 3aaa4n QUCHUILUTHHBL (hu3uKka. OCHOBHBIC ITAITbI CTAHOBJICHUS (PU3MUYCCKON HAYKH.

Mopenu B mexanuke. Cuctema orcueta. MarepuaiibHas TO4YKa. TpaeKTOpHsl, AJIUHA MYTH, BEKTOP MEPEMEIICHUSI.
Kunemaruka marepuanbHoit Touku. KuHematrnka MatepuanbHON TOUKU MPU MPSIMOJIMHENHOM JABM>KeHUuU. KpuBosimHeiiHoe
JBUKEHHE MaTepualibHOM TOUKH. BpallleHue TBEpAOro Teja BOKPYT HEMOJABIKHOM ocH. CBsI3b MEXIY JUHEWHBIMU U
YTJIOBBIMHU BEJITMYWHAMHU.

Tema 2. lunamuxa.



Macca u cuna - OCHOBHBIE MOHSATHUA AMHAMHUKHU. 3akoHbl HproToHa. MexaHMUYeCKH MPUHIUI OTHOCHTEIBHOCTH.
[TpeobpazoBanus [Nanmnes. Cuibl B pupojie. 3aKOH coXpaHeHust uMIysbca. PeakTuBHoOe aBrmkeHune. Pabora 1 MOLTHOCTS.
Kunerunueckas sneprus. [lorennuanbHas sHeprus. MexaHudeckas dHeprusl. 3aKOH COXPaHEHUS] MEXaHUUECKOM 3HEpruu B
KOHCEPBATUBHOM.

Tema 3. MexaHuka TBepa0ro Tejaa.

PaBHoBecue tBepnoro tena. Ilneuo cunbl. MomenT cunbl. YIlpaBuno MoMeHTOB. MOMEHT MHEpLUHH MaTepUalbHON
Touku. OmpeneneHne MOMEHTOB HHEPLMH TBEPABIX TEJI NPABMIBHONW TE€OMETPUYECKOH (OPMBI OTHOCHTEIBHO OCH,
npoxojsuieil uepe3 ueHtp mace. Teopema llTeitHepa. YpaBHEHHE AMHAMMKYU BPALLATENbHOTO ABMXKEHUS TBEPAOIO TENa.
Kunernueckas sHeprus BpameHns Tena. PaboTa BHEIIHNX CHII ITPU BPAIICHUH TBEPAOTO TeNa. 3aKOH COXPAHCHNS MOMEHTA
HMIIyJbCa.

Tema 4. Mexanu4yecKHe Ko0J1e0aHUs M BOJIHDI.

KonebatenpHoe nBwkenue. ['apmoHndeckue konebanus. JuddepenunansHoe ypaBHEHHE CBOOOAHBIX KOJIEOAHHIH.
[pocreiimue konebarenbHble CHCTEMBI. DHEPrusl TapMOHUYECKUX KojieOaHuid. 3aTyxatoimue KojeOaHus. BeIHyKaeHHbIe
koneOanus. Pezonanc. BomHoBble npouecchl. YpaBHeHue Oerymiei BonHbl. Da3oBast ¥ TpynmoBas cKOpocTb. BosHoBoe
ypaBHEHHE.

Tema 5. OcHOBHBIE NnpeacTaBJICHUA MOJIeKyJIﬂpHO-KPIHeTPI‘IeCKOﬁ TE€OPHUH Ira30B.

MonekynspHO-KHHETHIECKas TEOpHs Ta30B. Moenb uieanbHoro raza. OCHOBHOE ypaBHEHNE KHHETHYECKON TEOPHU
ra3oB. PacmpeneneHue SHEpruM MO CTEHEHSAM cBOOOZIBI. 3akoH MakcBema pacnpeieieHus MOJIEKYJ IO CKOPOCTSIM.
CpenHsist ymHA CBOOOAHOTO Mpobera MoseKyJIbl 1 3 (HEeKTHBHOE ceYeHHNE CTOIKHOBEHNUS. BpoyHOBCKOE ABMKEHHE.

Tema 6. OcHOBBI TEPMOJHHAMMKH.

IToHsiTHE O COCTOSIHMM CHCTEMBI, TEPMOJANHAMUYECKOM MPOLIECCE U TEPMOJIMHAMUYECKOM paBHOBECUH. BHYTpeHH s
sHeprus. [lepBblii 3aKOH TEPMOIMHAMHKH. TeIIOEMKOCTh ra30B. AnmabaTuueckue Mporecchl, ypaBHeHue I[lyaccowa.
OoOpatumbie u HeoOparumbie mporecchl. [ukn Kapuo, KITJ[ TerutoBeix nBuratencii. Bropoii 3akoH TepMOIWHAMUKH.
OHTponus.

Tema 7. PeajibHbI€ ra3bl.

[ToTeHnmuanpHas KpuBas B3aUMOJCHUCTBUS MOJICKYJI, TOHATUE O MCKMOJICKYJIAPHBIX CUJIAX. OTKII0HEHHE NOBCACHUS
ra3a OT MOJACIHW HUACAJIBHOI'O IIPU HNOBBIMICHUW MAABJICHUA W IMOHWKCHHU TEMICPATYPhI. Vuer coOcTBeHHOro 00BEMa
MOJICKYJT H BSaHMOﬂeﬁCTBHﬂ MOJICKYJT MCIKAY co0oii. ypaBHCHI/Ie COCTOSIHUA PCAJbHOI'O TIasa BaH-z[ep—Baanbca.
BHyTpeHH?[ OHEPIrusd peaJibHOIO ra3a. KpI/ITI/ILIeCKOG cocrosgaue. CIKIKSHHE Ta30B.

Tema 8. Kuakoctu. TBepable Tena.

Kunxoctu. [IBukeHHE MOJEKYN B SKHAKOCTAX. Mojens IBHJKEHHsS MOJEKYNI B JKHAKOCTAX.Mogemu crpoeHus
xugKkocteld. IloBepxHOCTHOE HaTsHKEHHE B JKMAKOCTAX. Kamwmiapaele sBienus. Teproe Temo. AMopdHBIE H
KpucTtajpueckue tena. IIpumepsl KpUCTAIIMYECKUX CTPYKTYP Pas3jIM4HbIX TUNOB. VMI3MEHEHMsI arperaTHOrO COCTOSHHUS
Beectsa. [Ipeacrasnenue o GpazoBbIX nepexonax.

Tema 9. DiekTpocraTuka.

3aKk0oH COXpaHEHUs! JJIeKTpuueckoro 3apsna. 3akoH Kymona. Dmektpocratudeckoe mosie. HampskeHHOCTD
anekTpocTatudeckoro mois. IlpuHmmn cynepnosunuu mnojnei. [lumons. [IoTok BexTOpa 3IEKTPUYECKOTO CMEIICHUS.
Teopema 'aycca. Pabota mepemenieHus 3apsjaa B dJeKTpocTaTuueckoM modie. [loTeHmnuan mons. Pa3HOCTh MOTEHIHAIOB.
CBs13p MEXKIY HANPSHKCHHOCTHIO W MOTEHIIAOM. [IpOBOTHUKY M AMANEKTPUKH B AJIEKTPHUYECKOM ITOJIE. DIEKTPOSMKOCTb.
KonnmeHcatopsl. DHEPTrHs IIEKTPOCTATUIESCKOTO OIS,

Tema 10. ITocToSTHHBII 3JIeKTPUYECKUH TOK.

DJIeKTPUYECKUl TOK M €ro xapakrepuctukd. 3akoH Owma s ydactka nenu. COeUHEHHS MPOBOJIHHKOB.
3aBUCHMOCTh COMPOTUBJICHHS METAJUTMYECKUX IPOBOJAHUKOB OT TeMIeparypbl. VICTOYHHKH MOCTOSIHHOTO TOKa. 3akoH Oma
Ui nenu, conepxkamiein DJ]C. Pabora n MomHOCT dnekTprudeckoro Toka. 3akoH J[xoynsa-Jlenma. Knaccuueckast Teopus
ANIEKTPOIPOBOJHOCTH METAIIOB U €€ TPYAHOCTH. [I0HsITHE 0 KBAHTOBOM AJIEKTPOIPOBOIHOCTH METAILJIOB.

Tema 11. MarauTHoe 1oJie.

MarautHoe MoJie TIOCTOSTHHOTO ToKa. [IpaBmimo OypaBumka. 3akoH buo-Capapa-Jlammaca. 3akoH TOJHOTO TOKA.
MarHuTHO€E TOJIe TIPOBOJHMKA, PAMKH M KaTyIIKK ¢ TOKOM. 3akoH Amriepa. [IpaBuio neBoi pkyku. Pabora B MarHuTHOM
mosie. JleiicTBME MarHUTHOTO TIOJIST Ha ABIDKyIHecs 3apsiael. Cuna Jlopenna. Tpaekropust ABHKEHHS 3apsDKEHHON YaCTHIIBI
B MarHWTHOM nosie. MarHuTHoe rojie B BemiecTse. J{na-, mapa- u ¢peppoMarHeTHKH.

Tema 12. SIBJjieHue 3J1eKTPOMArHUTHO MHIYKIHHU

Onbitel Papanes. MarHUTHBIA MOTOK. 3aKOH 3JieKTpoMarHuTHOW uHAykuuu. IIpaBuino Jlenuna. CamMOUHIYKIMS.
DHeprusi MarHUTHOTO TOJs. OJIEKTPOMAarHUTHBIE KojieOaHWs. Hesaryxarommue 3JIeKTpOMarHUTHBIE KoJcOaHUS B
KOJIe0aTeNbHOM KOHTYpe. AHAJOTHs 3JCKTPOMATHHUTHBIX W MEXaHWYSCKHX KoiieOanmid. [IpeBpalleHue 3HEPruM B
Koyie0aTenbHOM KOHTYpe. Pe3oHaHc.

Tema 13. YpaBHenns MakcBena

VYpaBHeHust MakcBemia Kak TepeTHYecKoe 000OIIeHNEe SKCIIEHPUMEHTAIBHBIX HCCISAOBAHHUS JINEKTPHUECKUX H



MarHUTHBIX SBJCHUH. YpaBHeHUs: MakcBeiula B MHTerpayibHOi Qopme. TeopeTnueckoe MNOATBEPXKICHHE 3aKOHA
aJIeKTpoMarHuTHOM uuaykuuu Mapanes, Teopembl Octporpaackoro-I'aycca, MaTndeckas (JOpMyJIHPOBKa 3aKOHA ITOJHOTO
TOKa (TeopemMa O ILMPKYJSIMM MarHUTHOTO TOJIs), TOJATBEP)KACHHE BHXPEBOTO XapakTepa MAarHUTHOTO MOJIS.
MartepuanbHble ypaBHEHUST MakcBesa.

Tema 14. PazButne B3IJISII0OB HA IPUPOY CBETA. JJIeMeHTbI FeOMETpH‘IeCKOﬁ OIITHKH.

IIpemmer pasmema. OcHOBHBIE 3akoHBI onTukd. KoprmyckymsapHas W BomHoBas Teopunm XVII  Beka.
OnekTpoMarHupTHas M KBaHTOBas Teopusi cBeta XIX-XX BB. KopmyckymnspHo-BomHOBOH ayamusMm. OTpakeHHE H
TpeJIoMJIeHHE cBeTa Ha cdepudeckoil mosepxHoctu. Chepuaeckne 3epkana. ToHkne nuH3B. DopMyna TOHKON JIMH3BL.
[octpoenne n300paxeHNH B 3epKaax v JIHH3AX.

Tema 15. BosiHoBbI€ CBOiicTBa cBeTA.

Wnrepdpepennns BonH. Korepentaeie BonHbI. [loiyuyeHre KOrepeHTHBIX BOJH B onrtuke. VHTepdepeHuns csera B
TOHKHX CJIOSIX, IOJIOCHI PaBHOW TOJIIIMHBI M paBHOTo HakioHa. Konbna Hetotona. Judpaxums ceera. [Tpunnunn [olirenca-
@penensi. Merton 3o @penens. Ipocreiimme npumepsl mudpakunun Ppenens. Judpaxuns Ppaynrodepa Ha mien.
Krnaccudukanms nuppakroHHbIX siBieHui: audpakuus Opaynrodepa, audppakius Openens. JudpakunonHas pemerka.

Tema 16. BzauMoaeiicTBie cBeTa ¢ BEIIECTBOM.

IMonstpu3anmst cBera. 3akoH Mamroca. Ilomspusamus cBera NPH OTPaKEHHH OT IOBEPXHOCTH JHMINIEKTPUKA H
npenomieHud. Yron bprocrepa. [ducrencus csera. Buapl gucnepcuu. [loHsATHe 00 37IEKTPOHHOW TEOPHH IUCIIEPCHH.
[Nornomenue cBera. 3aKOH IOTJIOMICHUS cBeTa IM3IEKTpuKe. CIEKTpPHI MOTJIOMIEHHUS CBETa B BEIUIECTBE: JIMHEHUATHIH,
CIUIONIHOM, mojyocatelii. Paccesnue cBera. Buabl paccesHHS B 3aMBMCHMOCTH OT Pa3MEpOB PACCEHBAIONIMX YaCTHII.
Pacesnue Panes.

Tema 17. KBanToBbIe cBOICTBA H3J1yYeHHUsI.

TemnoBoe wu3nydeHue. lcmyckarenbHas M TOTJIOIIATENbHAs CIHOCOOHOCTh aOCONIIOTHO-YEPHOIO Tesad. 3aKOHbBI
n3yeHus: abcomoTHo uepHoro Ttena: Kpxroga, CreBana-bombumana, Buna. HenocraTtku BoMHOBOW Teopuu cBeTa.
"VnprpaduoneroBas karactpoda". ['mnoresa Ilnanka. 3akonsl BHemHero (oroaddexra. YpaBHeHHe DHHIITEHHA UIs
doroaddekra. [lapnenne ceta. OnbiThl JIebeaepa Mo onpeIeICHUIO BEIHYUHBI JaBlIcHHs cBeTa. IHTeprnpeTaius OmnbITOB
13 KBAaHTOBBIX NpeZcTaBiiHeni. PaccesHue peHTreHoBcKoro m3nydeHus. Dddekr Komnrona.

Tema 18. KopnyckyasipHO-BOJIHOBOM Ayaju3M. Jj1eMEeHTbl KBAHTOBOI MeXaHUKH.

Judpaknust MEKpodacTHIl. BeposaTHOCTHBIN XapakTep ONMHCAHHS MOBEJCHUS MHPOOOBEKTOB. BomHOBas (yHKums.
[punmun cynepnosuuuu. Bonna ae-bpoins. CooTHomeHue HeomnpeaeneHHOCTeH. [[BONCTBEHHOCTh MPEACTABICHUN O
BemecTBe. KopmyckynsipHo-BonHOBOH nyanmusM. YpasHenue lllpeannrepa. CranpioHapHBIE COCTOSHHSA W HMX CBOWCTBA.
VYpasuenue llpenunrepa 11 cTalMOHAPHBIX COCTOSIHUH.

Tema 19. Teopnﬂ aTomMa BoJaopoaa Bopa. CTpoe}me aToma. Hepnonnqeacaﬂ CHUCTEMA JJICMCHTOB.

OTtkpeiTHe 3JIeKTpoHA. Mozenu crpoeHuss atoma. OmbiThl Pesepdopra mo paccesuuro anbga-gactui. Mojenb
ctpoenusi aroma Pesepdopma. IMoctynarer Bopa. DKCHeHpUMEHTaIbHOE MOATBEPKACHUE MOCTYNaToB bopa. OImbIThI
O®panka u ['epra. CriekTpainbHble cepyun aToma Bojopoaa. Teopus atoma Bogopoja o bopy. CrnekTpalibHbIe cepyun aToma
Bojioposia.KBanToBbIe unciia. MHOTo31eKTpoHHHBIE aToMbl. [Ipuniun Ilaynu. CTpoeHue 3JIeKTPOHHBIX 000JI0UEK aToMa.
3anosHeHHE 3NIEKTPOHHBIX 00oJouek. [lepronuueckas cuctema 31eMeHTOB MeHemneena.

Tema 20. D1eMeHTHI (PU3UKHU U3TYHEHHUS
OO1mas KapTHHA BO3SHUKHOBEHHS CIIEKTPOB. PEHTreHOBCKOE M3ITydeHHE.

TopMO3HOE M XapaKTPUCTUYECKOE PEHTIeHOBCKOe u3iaydeHue. CrocoObl MONyuyeHUsT PEeHTIT€HOBCKOTO H3Ty4YeHHUs.
O6ocHoBanue npuniumna [ayiau. Ypasaenne Mo3ziu.

XUMHYECKHE CBS3M M CTPOEHHE MOJIeKY1. MosieKyssipHble criekTpbl. CIOHTaHHOE M MHIYIMPOBAHHOE H3IIydCHHSI.
Onrnueckre KBaHTOBBIE TEHEPATOPHI (J1a3epHl).

Tema 21. CTpoeHne aTOMHOIO SiApa. JJ1eMeHTAPHbIA YaCTHLbI.

EctecTBeHHas pagmMoOaKTHBHOCTh. 3aKOH paauoakTHBHOTO pacnana. CocraB supa. Hyxionsl. 3apsn u MaccoBoe
qUCIIO siApa. DHeprus cBs3m spa. M3orombl. MckyccTBeHHBIE TpeBpalieHus saep. SnepHele peaknuu. JlenmeHue sep.
Lennas peakmws. SlnepHbIe peaky Ha TEIUIOBBIX M OBICTPHIX HEWTpoHax. Peakmms cuHTe3a, mpolieMa ympaBisieMoro
TEPMOSAEPHOTO CHHTE3a. OJEMEHTAapHBIE 4YacTUIBI B COCTaBe KOCMHYECKOro wm3nydeHus. @DyHIamMeHTanbHbIE
B3anMozeiicTeus. Kiaccudukannu snemMeHTapHBIX yacTull. KBapkoBBast MOJIeb CTPOCHUS aIpOHOB.

5. IlepedeHb y4eOHO-METOAMYECKOrO oOOecmeYeHHUs] /ISl CAMOCTOATEJbHOH padoThl 00y4YaromUXCH 110
JUCHUITHHE (MOAYJII0)

CamocrosTenpHas paboTa OOYYarOIIMXCSl BBITIONHSAETCS IO 3aJaHUI0 W TNPH  METOJUYECKOM PYKOBOJICTBE
mpernojaBaTens, HO 0e3 ero HemocpeacTBeHHOTo ydactus. CamocrosTenbHas paboTa mopapasmernsercs Ha
CaMOCTOSITENIbHYIO pa0OTy Ha ayTMTOPHBIX 3aHATHIX M HAa BHEAYJUTOPHYIO CaMOCTOSTENBbHYIO padoTy. CaMocTosTeTbHAs
paboTa oOydaromuxcs BKIIIOYAET KaK MTOJHOCTHIO CAMOCTOSITETIbHOE OCBOCHHE OTACIBHBIX TeM (Pa3/IesioB) IUCIHILUIMHEL,
Tak U MpopabOTKy TeM (pa3lenoB), OCBaWBaeMbIX BO BpeMs ayJAHTOPHOH paboThl. Bo Bpems caMOCTOSATENBHON pabOThI



oOydJaromupecss YUTAlT M KOHCHEKTUPYIOT y4eOHYIO, Hay4HYI0 M CHpPaBOYHYIO JIMTEpaTypy, BBINOJIHSIOT 3aJlaHusl,
HalpaBJICHHbIE Ha 3aKpeljIeHue 3HAHUH M OTPabOTKYy YMEHHI M HAaBBIKOB, FOTOBATCS K TEKYIIEMY M IPOMEXYTOUHOMY
KOHTPOJIIO 10 JUCLUIIINHE.

OpraHu3anus caMOCTOSTENbHON paboThl 00yJarOMMXCsl PEriIaMEHTUPYETCSI HOPMATHBHBIMU TOKYMEHTaMH, ydeOHO-
METOIUYECKOI TUTEpaTypOr U 3NEKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCAMH, BKIIFOYAS:

[opsnok opraHu3aliM M OCYIIECTBICHHUS 00pa3oBaTeNbHOU NEATEIBHOCTH IO OOpa30BaTEIbHBIM IPOrpaMMam
BBICIIETO O0OpasoBaHWs — TNporpaMMaM OakajaBpuara, NpOTpaMMaM CICHHaJIHTeTa, NporpaMMaM MarucTpaTypebl
(yTBepkIeHHBIN mprkazoM MUHHCTEpCTBa HayKd W BBICIIEro oOpa3oBaHus Poccuiickoit @exepannu ot 6 ampens 2021
roma Ne 245)

IMucemo MunmcrepcTBa obpasoBanusi Poccuiickoit ®@enepanmu Nel4-55-996un/15 ot 27 HosOpst 2002 r. "OO
aKTHUBH3AIMH CAMOCTOSITEIIBHON PabOThI CTYICHTOB BBICHIMX Y4eOHBIX 3aBeACHUIT"

VYcraB  ¢enepaqbHOrO  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpasoBaTenbHOro — yupexxaeHuss "KaszaHckwuii
(ITpuBomxckuii) penepanbHbId yHUBEpCUTET"

[lpaBmwia BHYTpEHHEro pacnopsaka (QexepanbHOrO TOCYZApCTBEHHOTO aBTOHOMHOTO — 00pa30BaTeIbHOTO
yUpexIeHns BIcIIero npodeccruonansaoro odpasosanus "Kazanckuii (IIpuBomkckuit) penepansupiii yHuBepcuTet"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaisHOT0 yHUBEpCUTETA

6. ®oH/1 OLIEHOYHBIX CPeCTB 110 AUCHHMILINHE (MO1YJII0)

®OHA OLUEHOYHBIX CPEICTB IO AWCIUILIMHE (MOIYIIO) BKIIOYACT OIICHOYHBIC MaTepHallbl, HAIlpPaBJICHHBIC Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIMM, B TOM 4MCJI€ 3HaHUM, YyMEHUN U HaBbIKOB. DOHJ OLEHOYHBIX CPEJACTB BKIIOYAET
OLIEHOYHbIE CPEACTBA TEKYLIET0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHON aTTECTAllUHU.

B ¢oHIe OLeHOYHBIX CPEACTB COACPIKUTCS CIIeAyIoIIas HHHOPMALIHUS:

- COOTBETCTBUE KOMIICTEHIIMH IUIaHUPYEMBIM pe3ysibTaTaM 00y4eHHs 10 AUCHUILTHHE (MOIYIIO);
- KpUTEpUH OLICHUBAaHHS CHOPMUPOBAHHOCTH KOMIICTCHIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUUIIHHE (MOAYJIIO);

- ONMCaHUEe NMOpPSKa IPUMEHEHHS ¥ MPOLIEAYPBl OLCHUBAHUS ISl KQKIO0TO OLIEHOYHOTO CPEJICTBA;
- KpUTEPUH OLICHUBAHHUS JUTS KaXXJIOr0 OLCHOYHOTO CPE/ICTBA;

- CONepXKaHUE OIICHOYHBIX CPEICTB, BKJIIOYas TPEOOBAaHUS, NPEABABISICMBIC K JCHCTBHAM OOYYAIOIIHXCS,
JIEMOHCTPUPYEMBIM pe3yibTaTam, 3aJaHusl Pa3IuyHbIX THUIIOB.

®DOoHZ OIIEHOYHBIX CPEICTB IO MUCHUIUIHHE HaxoauTcs B [Iprmoskennn | k mporpaMMe AUCITUILTHHEI (MOIYIIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMOM JAJIsl OCBOEHUS JUCUMIIMHBI (MOTYJI51)

OcBoeHHE IUCHMIUIMHBI (MOIYJIS) MpeanojaracT H3ydeHHe yueOHOU muteparyphl. Jlurteparypa MOXKeT OBITh
JOCTYITHAa 00YYAIOMIMMCS B OHOM M3 JIBYX BapHAaHTOB (JIHOO B 00OWX W3 HHX):

- B DJIJIEKTPOHHOM BHUJE - 4epe3 DJIEKTPOHHBbIE OMOIMOTEYHBIE CHUCTEMBI Ha OCHOBAaHWUHU 3aKIOUeHHBIX KDY
JIOTOBOPOB € IPaBO00OIaIaTeNIIMHU;

- B Ie4aTHOM BuJe - B Hayunoit 6ubimnoreke EmaOyxckoro uacturyra KOVY. O0yvaromuecs moayv4anT yueOHYO
JIUTepaTypy Ha aOOHEeMEHTe II0 YHWTAaTelIbCKUM OHJIeTaM B COOTBETCTBHM C TpaBWIAMH IoJb30BaHMs Hayunoi
OUOITMOTEKOM.

DJeKTPOHHBIC U3AaHUS JIOCTYIHBI IUCTAHIIMOHHO M3 JII000H TOYKHM NPH BBEICHUN 00YYaIOMINMCS CBOETO JIOTHHA H
mapoyii OT JUYHOTO KaOwHeTa B cucreMe "OneKTpoHHBIH yHuBepcuter'. I[lpM HWCIONB30BaHWM TEYATHBIX H3IAHUHA
O6nbnmmoTeunslii (OoHI AOKEH OBITH YKOMIUIEKTOBAaH MMM M3 pacuera He MeHee 0,25 sk3eMmmisipa Ha KaKAoTo
oOydarolerocs u3 4ucia JIL, 0JJHOBPEMEHHO OCBaWBAIOIINX JIAHHYIO AUCLUILINHY.

[Tepeuens y4eOHOIT uTEpaTyphl, HEOOXOJUMOM ISl OCBOSHHUS IMCUUIUTUHBL (MOAYJIs ), HaxoauTcs B [punoxenun 2
K pabodeid mporpamme AUCHUIUTUHBI. OH IOJUIEKHUT OOHOBJICHHIO TNPH HW3MEHEHHH YCIOBHH 10roBopoB KDY ¢
npaBooONafaTeNsIMA JIEKTPOHHBIX M3JaHWH WM IIpH HM3MEHEHWH KoMmIuiekToBaHus (ounoB HayuHoit Oubmmorexu
Enaby»xckoro naeturyra KOV,

8. Ilepeyenb pecypcoB MH(OPMAIHOHHO-TEIeKOMMYHUKALIMOHHON ceTu '"UHTepHer", HEOOXOAUMBIX AJs
OCBOEHMSI JUCHUILTHHBI (MOAYJIs1)

EcrectBo3Hanue: cipaBouHuK - http://www.naturalscience.ru

Poccuiickoe obpazoBanue - denepanpHblii moptain - http://www.edu.ru

Cetesas sunukinoneaus "Kpyrocser" - http://www.krugosvet.ru
duznka B anuManusx - http://physics.nad.ru/
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®duzuka B OTKpITOM KOJLUIEKE - http://www.physics.ru
®duznka BOokpyr Hac - http://physics03.narod.ru/
dusnka.py: CallT IS yUaluxcs U npernogasareneii ¢pusuku - http://www.fizika.ru

9. MeToauueckue YKazaHud QJist oﬁyqamnmxm 0 0OCBOCHMIO JUCHUIIJIMHBI (MOI[yJIﬂ)

Bupa pador MeToanyeckne peKOMeHAALUH

hS i JlekunoHHbIE 3aHATHS IPOBOISTCS C UCIONB30BAHNEM HHTEPAKTHBHBIX TEXHOJIOTHI U MIPEIIOIararoT
aKTHBHOE YJacTHE CTYAEHTOB. 7Sl MOATOTOBKHY K 3aHATHSIM PEKOMEHIYETCS BBIACIATH B MaTepuane
IIpoOJIEMHBIE BOIIPOCHL, 3aTParuBacMble IPETIONAaBATENIEM B JIEKIIUH, ¥ TPYIINPOBATH HHPOPMAIHIO
BOKpPYT HuX. JKenaTenbHo BBIAEIATE B HCIOJIB3YEMOI! TUTepaType NOCTAHOBKU BOIIPOCOB, HA KOTOPHIE
Pa3HBIMHU aBTOpaM MOTYT OBITh JaHbI pa3NU4Hble OTBEThl. Ha OCHOBaHMM MOCTaHOBKU TaKUX BOIIPOCOB
ciesyer coOupaTh apryMEHTHI B TIOJIB3Y PA3IMYHBIX BAPHAHTOB PELICHUS TOCTABICHHBIX IPOOJIEM.

IPAKTUICCKUEC Ha TIPAKTUYCCKUX 3aHATUAX IIPOU3BOAUTCA PEIICHHUEC TUIIOBBIX 3a4a4 C UCIIOJIB30BAHUEM U3YUYCHHBIX
3aHATUA METOAO0B, IOCTAaHOBKa Pa6ora Ha MPAKTUYCCKUX 3aHATUAX NPEATIOIaracT mOBTOPEHUEC TCOPETUUCCKOTO

Martepuralia, akKTUBHOC y4aCTHEC B COBMECTHOM PCHICHUU 3a4a4, OTYCTHI 110 BBINIOJIHEHHOM JOMAaIlTHEH

pa60Te, BBICTYIUUICHHUSA C JOKJIaJdaMU U BBITIOJIHCHUEC 3aJIaHUM O/ PYKOBOACTBOM HperioaBaTelis.

nTaboparopHsle | JJabopaTOpHBIE 3aHATHS - 3TO OJHA U3 PA3HOBUIHOCTEH MPAKTHYECKOTO 3aHATHS, ABIISIONIAsCS

paboThI s dexTHBHOM PopMOi yueOHBIX 3aHIATHH B OpraHU3alluy BBICIIEro oOpa3zoBanus. JlabopatopHbie
3aHATHS] HIMEIOT BBIP@XKEHHYIO ClIeHU(HUKY B 3aBUCMOCTH OT Y4€OHOH AUCIMIUIMHEL, yIITyOIsIoT U
3aKpEeIUISIOT TeOpeTHYeCKHe 3HaHus. Ha 3THX 3aHATHAX CTYAEHTHI OCBAaUBAIOT KOHKPETHBIE METOIbI
W3Y4YECHUS JUCLUUILIMHBI, 00y4aroTCsl SKCIIEPUMEHTANIBHBIM CIIOCO0aM aHali3a, YMEHHI0 paboTaTh ¢
npudopaMy ¥ COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHble 3aHATHS AAIOT HATJISITHOE [IPEACTaBICHUE
00 M3yuaeMBbIX SBJICHUSX M IpOLiEccaX, CTYACHTHI OCBaUBAIOT IIOCTAHOBKY U BEJCHUE DKCIIEPUMEHTA,
y4arcsi yMEHHUIO HaOJ0aTh, OLICHUBATh IIOJYYCHHBIC PE3yJIbTaThI, Je1aTh BEIBOJBI U 0000LICHHS.

camocros- | CamocTosiTenbHast paboTa CTyIEHTOB 0 AUAAKTHYECKOM CYTH NPE/ICTaBIsIeT cO00H KOMILIEKC yCIOBHIA
TenbpHast pabota| 00y4eHHs, OpraHu3yeMbIX IIPEroiaBaTelieM U HAalPaBJICHHBIX HA CAMOIIOATOTOBKY yYalluXcs. YueOHast
JeATENILHOCTh MPOTEKAeT 03 HEMOCPEICTBEHHOTO yYaCTHs PEIOIaBaTels M 3aKII0YaeTCs B
npopaboTKe JEKIIMOHHOTO MaTepHalia, MOJAr0TOBKE K YCTHOMY OIIPOCY U TECTUPOBAHUIO, K
71a00paTOPHBIM 3aHATHAM; H3YYEHUH YI€OHOH JINTEpaTyphl U3 OCHOBHOTO U JIOTIOJHUTEIHHOTO CIIMCKA

3a4eT 3ayer siBisieTcst HOPMOIt OLIEHKH KaueCTBa OCBOCHHS CTYJICHTOM 00pa3oBaTeIbHON IPOrPaMMBI 110
nucnutuinge. ITo pesynbraTaM 3adeTa CTyIEHTY BBICTABIISIETCS OIEHKA "3auTeHO" win "He 3auTeHo".
3aueT MOKEeT MPOBOIUTHCA B (hopMe YCTHOTO ompoca 1o Omieram (Borpocam) wiu 6e3 OUIeToB, ¢
NpeIBapHUTEIbHOMN MOATOTOBKOI Ml 0€3 MOJArOTOBKH, [0 YCMOTpeHHMI0 Kadeapsl. [IpenoaaBareis
MOXKET IIPOCTaBHUTh 3a4eT Oe3 ONpoca WK co0eCeJOBaHUs TEM CTYICHTaM, KOTOPbIe aKTHBHO
Y4acTBOBAJIM HA MPAKTHYECCKHX 3aHATHSX.

9K3aMEH OK3aMeH HalleleH Ha KOMIUIEKCHYIO IIPOBEPKY OCBOEHUS JUCHUIUIMHEL. JK3aMeH IPOBOAUTCS B YCTHOM
WJIN INCBMEHHOM (hopMe 1o OmiteTaM, B KOTOPBIX COJEpIKaTcsl BOIPOCH (3aJaHus) TI0 BCEM TeMaM Kypca.
OOyyatomemycs 1aércst BpeMs Ha MoAroToBKy. OLeHNBaeTCs BIaJJeHUE MaTEPHUaJIOM, €r0 CUCTEMHOE
OCBOEHHE, CITIOCOOHOCTD PUMEHSTh HYKHbIE 3HAHWS, HABBIKA M YMEHHS IPH aHAIM3€ TPOOIEMHBIX
CUTYyallMH U pelIeHNH NpakTHYecKuX 3a1anuil. [IpenaonaBarens MOXXET IPUHATEH SK3aMeH 0e3 orpoca 1o
JaHHBIM 0aJUTbHO-PEHTHHIOBOW CHCTEMBI.

10. TlepeyeHb WH(POPMAUMOHHBLIX TEXHOJIOTHil, MCHOJbL3yeMbIX NPH OCYIIECTBJIEHHH 00pa30BaATEILHOIO
npouecca mo AMCHUIIMHE (MOIYJI0), BKJIOYasi NepeyeHb NPOrPaMMHOr0 ofecneyeHUss U HMH(OPMAIMOHHBIX
CIPABOYHBIX cHCTeM (TMPHU HEOOXOAUMOCTH)

[epeuensr MHGOPMAMOHHBIX TEXHOJOIMH, HCIOJIB3YEMBIX HPH OCYLIECTBICHHH OOpa30BaTeNbHOTO Ipolecca Mo
TUCIUTUTAHE (MOJYJIO0), BKJIIOYAsl TEpPEYeHb MPOTPaMMHOIO obecredeHuss W WHOOPMAIMOHHBIX CIPAaBOYHBIX CHUCTEM,
npencrasieH B [punoxxenun 3 x pabodeil mporpamme TUCIUTUIAHBI (MOIYIIS).

11. OnucaHue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN IJIsl OCYIIeCTBJeHHs] 00pa30BaTeIbHOIO
npoiecca no AMCUUIIMHE (MOYJII0)

Vuebnas ayautopust Ne 86 (423600, Pecniyonuka Tatapcran, r. EnaGyra, yn. Kazanckas, a. 89) mis mpoBeaeHus
3aHATUM JIEKIUOHHOTO THIA, 3aHATHH CEMUHAPCKOro TUIA, TPYNINOBBIX M WHAMBHUIYaJIbHBIX KOHCYJBTAllMH, TEKYILIETO
KOHTPOJII M TPOMEXYTO4YHOH arrecrtaumu.. Kommekr wmebenn (mocamounsix Mect) 100 mT. Kommekr wmebenu
(mocamouHbIX MecT) [uist penoaasaTens 1 mT. Menosast nocka HacteHHas | wT. MHTepakTHBHas TpubOyHa intel core i3 1
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wr. Monutop LG,22d 1 mr. IIpoektop Panasonic VX400 1 mwr. Komonku 20w 6 mr. Ycemwmrens 3000w, Mukiiep
Xenyx1202, muxpodounsl, [Toptpersr 12 mt. Beb-kamepa. Boixon B MHTEpHET, BHYTPUBY30BCKasi KOMIIBIOTEPHAS CETb,
JOCTYIl B QJICKTPOHHYIO HMH(OPMaIMOHHO-00pa3oBaTebHy0 cpeny. Habop yueOHO-HAamISAHBIX MOCOOMH: KOMILJIEKT
MIPEe3CHTAINH B 3JICKTPOHHOM (opMaTte 1o IpenogaBaeMoi AUCIUILTHHE 3-5 mT.

VueGnas aymuropust Ne 48 (423600, Pecniy6nuka Tatapcran, r. EmaGyra, yn. Kazamckas, x. 89) mis mpoBemeHus
3aHATHI JIEKIMOHHOTO THIIA, 3aHSATUH CEMHHApCKOr0 THIA, IPYNIOBBIX W HMHIWBHAYAIbHBIX KOHCYJBTALUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEXKYTOYHOU artectanmi. . Kommiekr wmebemn (mocamowHeix Mect) 46 mT. Kommiuexr wmebenn
(mocamounsIx Mect) ans mpemnoxasatens | mrT. MHTepakTmBHAs TpmOyHa intel core i3 1 mr. Monutop LG,22d 1 mi.
IIpoekTop Panasonic VX400 | mr. Komonku 20w — 6 mt. Ycunurens 3000w, mukmep Xenyx1202, mukpodon 2 mr. Beb-
kamepa 1 mr. DkpaH MyJbTUMequiHbIH 1 mT. MapkepHas nocka nepensiwkHas 1 mr. Crenasl 7 mT. Be6-kamepa 1 mr.
Habop y4eOHO-HATIISIIHBIX TOCOOMI: KOMIUIEKT MpPE3eHTAlMi B AJIEKTPOHHOM (opmare 1o IpenojaBaeMoi JUCIUITIIHHE
3-5 mwt. Brixon B VHTepHEeT, BHYTPHBY30BCKas KOMIIBIOTEpHAsi CETh, AOCTYN B 3JIEKTPOHHYIO HH(MOPMAIOHHO-
00pazoBaTeNbHYIO Cpeay.

Vuebnast ayautopus Ne 81 (423600, Peciy6nuka Tatapctan, r. Emabyra, yn. Kasanckas, n. 89) anst npoBeneHus
3aHATHI JICKIIMOHHOTO THIA, 3aHATUH CEMHHApCKOI'0 THIA, I'PYNIOBBIX W MHIMBHUAYAJIbHBIX KOHCYJIBTALUH, TEKYIIETo
KOHTPOJIS B IPOMEKYTOUHOM aTTectarmu. KoMrutekt medemnn (mocamgounsix mecT) 40 mr. Komrmiekt Mebenu (TocamouHbIx
MecT) st mpemnoxaBatens | mr. MenmoBas nmocka HacteHHas | mrT. VHTepakTmBHas TpuOyHa intel core i3 1 .
Mynstumenuidiabiii 5kpad 1 mT. Monutop LG,22d 1 mr. IIpoekrop EPSON EB-980W 1 mt. Komonku 20w 6 mT.
Yemmurens 3000w, mukmep Xenyx1202, mukpodonsl. [loptperst 5 mr. Be6G-xkamepa 1 mr. Breixog B HHTepwer,
BHYTPUBY30BCKasi KOMITBIOTEpPHAsI CETh, NOCTYN B 3JIEKTPOHHYI0 HH(popMannoHHO-oOpa3oBaTenbHyl0 cpexy. Habop
y4eOHO-HATISAHBIX TOCOOMH: KOMITIEKT IPE3CHTANN B 3JIEKTPOHHOM (popMare I10 MPEernoAaBacMoi AUCIUIUINHE 3-5 MIT.

VYuebnast ayauropus Ne 55 (423600, Peciy6nuka Tatapcran, r. EmaGyra, yn. Kasanckas, 1. 89) mis nposeneHus
3aHATHUI CEMUHAPCKOTO TUIIA, IOMEIICHUE JUIS XpPaHEHUs ¥ POQMIAKTHIECKOr0 00CTyKUBaHHs yueOHOro 000pyIOBaHUs
(JTabopatopuss DnektpuuectBa U 3Hepretuku ).. Kommuiekt meOenu (mocamounsix mect) 30 mr. KommiekT mebenn
(mocamounbIx Mect) ans npenonasartess 1 wT. [lepeHocHoit skpan 1 mr. Tpubyna 1 mr. Ilkadsr BcTpoennsie. Jlocka
menosas 1 mr. Crenn 4 wt. JlaboparopHoe oOopynoBanue

VYuebnast ayauropus Ne 67 (423600, Pecybnuka Tartapcran, r. Emabyra, yi. Kasanckas, 1. 89) mis nposeneHus
3aHATHI JICKIIMOHHOTO THIA, 3aHSATUH CEMHHApCKOI0 THIA, I'PYNIOBBIX W MHIWBHAYAJIbHBIX KOHCYJBTALUH, TEKYIIETO
KOHTPOJII M TPOMEKYTOYHOW arrectanuu.. Kommiuekr mebemn (mocamounbix Mect) 56 mrT. Kommrekt meGenn
(mocamounsrx Mect) mis npenogasarens 1 mr. [Ipoextop Epson EB-1915 1 mit. JJocka HacteHHast menoBas 1 mt. Tpubyna
1 mT. Dxpan myapTuMeauiiHbi 1 mT. [Inakater 12 mt. Hoyroyk ICL Pil55 1 mr. Be6-xamepa 1 mr. Beixon B UHTEpHET,
BHYTPUBY30BCKasi KOMITBIOTEpPHAsI CETh, NOCTYH B 3JEKTPOHHYIO HH(OpPMaIMOHHO-00pa3oBaTenbHyl0 cpexy. Habop
yueOHO-HATJISIHBIX TIOCOOMIA: KOMIUICKT MPE3CHTAIHH B DJICKTPOHHOM (hopMaTe Mo MpernoaBaeMoi JTUCIUILUIAHE 3-5 TIT.

VYuebnast ayauropuss Ne 65 (423600, Pecniybnuka Tatapcran, r. EnmaGyra, yi. Kazaunckas, a. 89) mis nposeneHus
3aHATHI CEeMUHAPCKOTO TUIIA, IOMELICHUE JUIS XPaHEHUs! ¥ MPOGMIAKTHIECKOr0 00CITyKUBaHHs yueOHOro 000py0BaHUs
(JTabopatopuss DnextpuuectBa u 3HepreTuku ). Kommiekt mebenu (mocagouHbix mecT) 24 mT. Komrmuiekt mebenu
(mocamouHsIx MecT) mns mpenonaBatens | mrT. MenoBas gocka | mr. Cron-napta 4 mt. Cepble CTONBI C y4eOHBIM
obopynoanueM 6 wt. Komnbrorepsr 2 mwt. MoHuTopsl 2 mit. KoMnbeloTepHslid cTos 2 mr.

VYuebnast ayauropus Ne 64 (423600, Pecriybnuka Tatapcran, r. Enabyra, yn. Kaszanckas, 1. 89) mis nposeneHus
3aHATHH CEMUHAPCKOTO TUIIA, TOMEIICHUE JUI XpaHEHUs ¥ MPOQHIaKTHIECKOT0 00CIYKMBaHHs y4eOHOr0 000py10BaHHS
(JIabopatopus Ontukm m KBaHTOBOW ¢u3uku). Komruiekr mebenn (mocamowneix mecT) 18 mr. Kommurekt mebemn
(mocamounbix Mect) it mpenofasatens | mT. [Inakarauma 1 mr. [kader Kabuakn Ui BBITONHEHNS 1a00paTOPHBIX
pabot mo orrruke 5 mwt. [lapter 10 mt. Kpecna 2 mt. JJabopaTopHoe 00opynoBaHue.

Vuebnas ayauropus Ne 69 (423600, Pecniyonuka Tatapcran, r. Emabyra, yn. Kasanckas, 1. 89) s npoBeneHus
3aHATHHM JIEKIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO THIA, TPYNINOBBIX M WHAMBHIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETo
KOHTPOJISI U IPOMEXKYTOUHOH arrectanui. . Kommiekr wmebenn (mocamouHelx MecT) 36 mT. Kowmmiuexkr wmebenn
(mocamouHbIX MecT) [uist npenoaaBarenst 1 mr. MurepaktuHas TpudyHa intel core i3 1 mit. IIpoektop Panasonic VX400 1
wt. Jkpad mynstumenuitabiii 1 mt. Komgouku 20w 6 wt. Yeunurens 3000w, mukiiep Xenyx1202, mukpodonsl. Jocka
MenoBasi HacteHHas | mT. Kaptuaer 19 mT. Beb-kamepa | mT. Habop yueOHO-HArNIAAHBIX MOCOOWI: KOMILIEKT
NIpe3eHTalMi B 3JEKTPOHHOM (opmare 1o INperogaBaeMoil aucuniuinae 3-5 mr. Boixon B MIHTepHET, BHYTPUBY30BCKast
KOMITBIOTEPHAS CETh, IOCTYI B MJICKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEeay.

Vuebnast ayautopus Ne 84 (423600, Peciy6nuka Tatapcran, r. EnaOyra, yn. Kasanckas, n. 89) anst npoBeneHus
3aHATHH JIKIIMOHHOTO THIA, 3aHATUH CEMHHApCKOI'0 THIA, I'PYNIOBBIX W HHIMBHUAYAJIbHBIX KOHCYJIBTALlMH, TEKYIIETO
KOHTPOJS W MPOMEKYTOYHOW arrecranuu.. Kommiekt wmebenn (mocagovHbix MecT) 62 wmr. Kowmimiekr wmebenn
(mocamouHbIX MecT) aist npenopasatens | mr. MHTepaktuBHas TpuOyHa intel core i3 1 mr. Monutop LG,22d 1 .
IIpoekTtop Panasonic VX400 1 mr. Komonku 20w 6 mt. Ycmmmrens 3000w, mukmep Xenyx1202, mukpodoHsl. DKkpaH
MyIbTEMeINHHBINA | mT. MenoBas nocka HacteHHast 1 mT. [Toptpers! 10 mt. Kaptuasr 20 mr. Be6-kamepa 1 mt. Brixox B
WHuTepHeT, BHYTPUBY30BCKasl KOMITBIOTEpHAs! CETh, JOCTYN B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEmdy.
Habop y4eOHO-HArISIHBIX TOCOON: KOMIUIEKT MPE3EHTAINI B AJIEKTPOHHOM (hopMarte 1o MPEro aBaeMoil TUCIIUIIINHE
3-5 .

Vuebnas ayauropus Ne 72 (423600, Peciy6nuka Tatapcran, r. EmaGyra, yin. Kasanckas, 1. 89) mis nposeneHus
3aHATHH JISKIIMOHHOTO THIA, 3aHATUH CEMHHApCKOI'0 THIA, I'PYNIIOBBIX W MHIMBHUAYAJIbHBIX KOHCYJIBTALlMH, TEKYIIETo
KOHTPOJISL M POMEXYTOUHOI arTecTanuu. Kommiuekt mebenn (mocanounsix Mect) 40 mt. KoMrurekT Medenu (1mocagouHbIx



Mmect) st npenoaasatesst 1 wt. Komnetotep intel pentium dual core 1 wr. Monutop LG FLATRON W1934S 19d 1 .
IMpoekrop Acer X1130P 1 . UurepaktuBHas nocka SmartBoard 150d 1 mr. Cadoydep 26w 1 mr. Kononku 18w.
xads! ¢ kauramu 5 mr. Bed-kamepa 1 mit. [Toptperst 3 wt. Tpubyna 1 . Hactennslit Manenskuii sxkpaH 2 wt. Beixon
B MHTEpHET, BHYTPHUBY30BCKasi KOMITBIOTEPHAS CETh, AOCTYIl B JIEKTPOHHYIO MH(OPMALMOHHO-00Pa30BaTENbHYIO CpPELy.
Habop y4eOHO-HArISAIHBIX MOCOOWI: KOMIUIEKT IPE3EHTANI B AIIEKTPOHHOM (opMaTte IO TPErogaBacMOl TUCIHITIIHE
3-5 .

VueGnas aymutopus Ne 88 (423600, Pecmybnuka Taraperan, r. Enabyra, yi. Kazawuckas, x. 89) mis mpoBeneHus
3aHATHI JICKIIMOHHOTO THIA, 3aHSATUH CEMHHApCKOrO THIIA, IPYNIIOBBIX M HWHIUBHAYAJIbHBIX KOHCYJIbTAlMH, TEKYIIETO
KOHTPOJS W TPOMEXYTOUHOW arrecramuu.. Kommiekt wmebemn (mocamodnbix MecT) 36 mT. Kommmiekr wmeGenn
(mocamouHbIX MecT) Juis npenoaasatens 1 wt. MHTepaktuBHas TpuOyHa Panasonic VX400 1 mrt. Monutop LG,22d 1 mr.
[Ipoexrop Panasonic VX400 1 wt. Kononku 20w 6 mt. Ycunurens 3000w, mukmep Xenyx1202, MukpodoHs! . DkpaH
MyJbTUMeANHHBINH 1 mT. MenoBast mocka HacteHHass 1 mT. Ctenabl HacTeHHble 6 mT. BeO-kamepa 1 mT. Beixon B
WHTepHeT, BHYTPHBY30BCKasi KOMIBIOTEpHAs CETh, OCTYH B JJIEKTPOHHYIO MH(OpMAanMOHHO-00pa30BaTEbHYIO Cpelny.
Habop yueOHO-HATIISIIHBIX TOCOOMI: KOMIUIEKT MpPEe3eHTalMi B AJIEKTPOHHOM (popmare 1o IpenojaBaeMoi JUCIUITIIHHE
3-5 mr.

12. CpeacTBa ajanTauuy NpenogaBaHus TUCUMILIMHBI K MOTPEOHOCTSM 00y4aOIIMXCS MHBAJIUI0B M JIMI[ C
OrpaHUYeHHBIMHU BO3MOKHOCTSIMH 30POBbS

[lpu HeoOXoaMMOCTH B 00pa30BaTEIbHOM IPOLECCE IMPHUMEHSIOTCS CIEAYIOIINE METOAbl W TEXHOJOIHWH,
o0Jieryaronye BOCIPUIATHE WHPOPMALUH OOYYAONMMHUCS WHBAIKWAAMU U JIMIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3]I0POBBS:

- CO3IaHHueC TEKCTOBOM BEpcHu JIF000r0 HETEKCTOBOI'O KOHTCHTA 1 €ro BO3MOXKHOI'O Hp606p330BaHI/I$I B
AJIbTCPHATHUBHBIC (I)OpMLI, y,I[O6HLIe JJI pa3jIMYHbIX HOJ'IBSOBaTeJIefI;

- CO3JJaHHNC KOHTCHTA, KOTOpLIfI MOXXHO IMPCACTABUTL B PA3JIMYHBIX BHUAAX 0e3 NOTEPU JAHHBIX WJIN CTPYKTYPBHI,
npeayCcCMOTPETL BO3MOKHOCTDH MaCHITa6I/IpOBaHI/I$I TCKCTAa H H306pa)l(eHI/II>‘I 0e3 MNOTCPHU Ka4YeCTBA, MNPCAYCMOTPLCTH
AOCTYITHOCTD YIIPABJICHUA KOHTCHTOM C KJIaBUATYPbI;

- CO3/1aHHEe BO3MOKHOCTEH Il 00y4aloInXCsl BOCIPHHUMATD OIHY U TY k€ MH()OPMAIUIO U3 Pa3HbIX HCTOYHUKOB -
HampuMep, Tak, YTOOBI JIMIA C HapyIICHUSMH ClyXa IOJy4ald HHPOPMAIMIO BH3YaJbHO, C HAapyLICHUSAMU 3pEHHUS -
ayJUaJIbHO;

- NpHUMEHEHHE IPOTPaMMHBIX CPEICTB, OOECIEYMBAIOUINX BO3MOXKHOCTh OCBOCHMS HABBIKOB U yMEHHH,
(dbopMUpYyEeMBIX AMCIMIUIMHON, 3a CYET aJbTEepPHATUBHBIX CIIOCOOOB, B TOM 4YHCJIE BHUPTYyalbHBIX Jaboparopuil W
CUMYJIILIAOHHBIX TEXHOJIOTU;

- TpPUMEHEHHE [UCTAaHIMOHHBIX O00pa3oBaTENBHBIX TEXHOJOTHH JUId Iepenadyn WH(pOpManuy, OpraHU3aLUH
pa3nnuHbIX (OpM MHTEpaKTHBHOWH KOHTAaKTHOM paboThl oOydaromierocsi ¢ IpernojaBaTeleM, B TOM 4YHCIEe BEOMHapoOB,
KOTOpBIE MOTYT OBITH HCIIOJB30BAHBI JUIA MPOBEICHUS BUPTYAIbHBIX JIEKIHWH C BO3MOXKHOCTBIO B3aMMOAEHCTBHUS BCEX
YYaCTHUKOB JAMCTAaHIMOHHOTO OOYdYeHHs, MPOBEACHUS CEMHHAPOB, BBHICTYIUICHHUS C JOKJIAJAaMHU M 3aIIUTHI BBIITOJHEHHBIX
paboT, npoBeeHHs TPEHUHI'OB, OPTaHNU3AIMH KOJJIEKTUBHON paboTHI;

-  HNPUMCEHCHHC JUCTAHIHWOHHBIX O6paSOBaT€J'IBHLIX TEXHOJIOTHH U OpraHU3alu (1)OpM TEKYLETO U
IIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBEJIHYCHHE TMPOJODKUTCIBHOCTH CHA4YM OOYYAIOUMMCS WMHBAJMIOM WIH JIAIOM C OrPaHHYCHHBIMH
BO3MOKHOCTSIMH 3I0POBbsI (JOPM MPOMEKYTOUHOM aTTECTAMHU 10 OTHONICHHIO K YCTAHOBJICHHOU MPOJIOJDKUTEIBHOCTU UX
cllayu:

- TIPOJOJKUTENLHOCTH Cllauu 3a4éTa WM dK3aMeHa, IIPOBOJMMOr0 B NMUCbMEHHOW (opme, - He Oosiee uem Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKH OOydYaromierocs K OTBETY Ha 3auéTe WM K3aMEHe, NPOBOJMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHUS 00y4aroLIerocs pu 3aluTe KypcoBoi paboThl - He Oosiee 4eM Ha 15 MHUHYT.

IIporpamma cocraBiena B cooTBeTcTBUHM ¢ TpeboBanmsamu OI'OC BO u y4yeOHBIM IUIAHOM IO HAMpaBICHHUIO
44.03.05 "Ileparorndyeckoe oOpazoBaHue (C AByMs NMPOQHISIMHA HMOATOTOBKH)" M MPOHII0 NOATrOTOBKK "MaremaTnka u
¢dusuka”.
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1. CooTBeTcTBHE KOMIETEHIMI INIAHUPYEMBIM pe3yJIbTaTaM 00y4eHHUs M0 TUCHUTIIIHHE (MOTYJII0)

Koa n nanumenoBanue HMHankaTopbl JOCTHKEHUS KOMIeTeHIU 115 OneHOYHBIe CpeICTBa TEKYLIero

KOMIIeTeHIIUH AAHHOW TUCHMIUIHHBI KOHTPOJSIT M IPOMEKYTOYHOI
aTTecTaluu

YK-2  Cnocoben 3HaTh TPeOOBAaHUS K ONPEAEICHHUIO 3a7ad B paMKax Texkyuuii KOHTPOJIb:

OTIpENIeIATh KPYT 3aa4 | IMOCTaBJICHHOM IIeH; 0a30BBIE CIIOCOOKI pelIeHNs 3afad | MICbMeHHas padora mo temam 1-20,

B paMKax 001I1e M SKCIIEPUMEHTATBHON (PU3UKH C yIeTOM TecTHpoBaHue 1mo Temam 1-20,

TIOCTABJICHHOM LIeJIM U | ACHCTBYIOUIMX CTaHAaPTOB nabopatopHas pabora o remam 1-21

BBIOMpATh

ONTHMAJIbHBIE YMeTh onpeaensaTb OCHOBHBIE U criennduyeckue 3a1aun | IlpoMeKyTouHas aTTecTanus:

CHOCOOBI UX PEIICHHs, | B paMKax MOCTABJIEHHOH LIEJIH, BBISBIATh U 3a4erT, H9K3aMeH

UCXOJIS U3 AHAIM3UPOBATH Pa3JINUHbIE CIIOCOOBI peLIeHUs 3a1a4

JICUCTBYIOIINX o01ei 1 SKCrepuMeHTaIbHON QU3UKH U

MIPaBOBBIX HOPM,
HMEIOIINXCS PECYPCOB
Y OTpaHUYEHUN

apryMEHTHPOBATh HX BBIOOD

BirageTs HaBBIKAMU ONPE/ICNICHUS] OCHOBHBIX U
crel(pUYECKUX 3a1a4 B paMKax [IOCTABJICHHOH LeH,
BBIOOpA PallMOHAJIBHBIX CIOCOOOB PEIICHUS 32124
0011ei ¥ SKCIIEpUMEHTAIBHON (PH3UKH

OIIK-8. Criocoben

YMeTh oCymecTBIATh 3PEKTUBHYIO TT€Aar OTHIECKYIO0

OCYILIECTBIIATh JIeSITeIbHOCTh Ha OCHOBE CIIEIIUATIbHBIX HAyIHBIX
NEearOrHYeCcKyIo 3HAHMH B 00J1aCTH OOLIEH U SKCIIEPUMEHTAIBHON TECTUPOBAaHUE
JIeATeIbHOCTh Ha ¢bu3ukn JabopaTopHast

OCHOBE CITELUaJIbHBIX
Hay4YHBIX 3HAaHUH

Brnanets criocoOGHOCTBIO OCYIECTBIAT 3G (EKTUBHYIO
NEeJaroruyecKyo IesTeNbHOCTh Ha OCHOBE
CICLMANIbHBIX HAYYHBIX 3HAHUI B 00acTH 00LIeH n
9KCIICPUMEHTAIBHOM HU3HKU

3a4€T, OK3aMCH

Texkymuil KOHTPOJIb:
mUcbMeHHas pabora o Temam 1-20,

HpOMe?KyTO‘[Haﬂ arrecranus:

o Temam 1-20,
pabota o Temam 1-21

2. Kpurepuu oueHnBaHusi ¢(pOPMHUPOBAHHOCTH KOMIIeTeH UM

Komne 3auTeHo He 3auTeHo
TeHuus | Boicokuii ypoBeHb | Cpeanuii ypoBedb | Huzkuii yposenb | Huike IIOpPOroBoro
(OTJIMYHO) (xopo1o) (YAOBJ1€TBOPUTEIBHO) YPOBHS
(86-100 6a.;10B) (71-85 6annoB) (56-70 6an10B) (HeyI0BJIETBOPUTEb
HO)
(0-55 6ajI0B)
YK-2 3HaeT TpeOOBaHUA K 3HaeT OCHOBHBIE 3HaeT OTAeTIbHbIE He 3naet Tpe6oBaHMS K

OTIPE/ICTICHHUIO 337134 B
paMKax MoCTaBJICHHOU
menu; 6a30BBIE CIIOCOOBI
perreHus 3a1a4q oomien u
9KCIEPUMECHTAITBHOM
(U3UKHU C yIETOM
JICHCTBYOINX CTAHAAPTOB

TpeOOBaHUs K OINPe/IeTICHUIO
3a/1a4 B paMKax
MOCTaBJICHHOH IIETIH;
0a30BbIe CIOCOOBI PEeUICHHUS
3aa4 oO1e u
SKCIIEPUMEHTAITBHOM
(hU3UKH C yaeToM
JIEHCTBYIOIINX CTAHIAPTOB.
Jonmyckaet He3HaUMTeNIbHbIE
OIMOKM IPU OTBETE Ha
BOTIPOC WK PEIICHHH
MIOCTaBJIEHHOM 3aauu

TpeOoBaHUS K
OTIpe/ICTICHUIO 33124 B
paMKax IOCTaBICHHOMH
e, 6a30BbIe CIIOCOOBI
penreHus 3ama4 o0men u
AKCICPUMEHTAIBHOM
(U3MKH C yIeTOM
JIEUCTBYIOIINX
craHjapToB. Jlomyckaer
TUIHYHBIC ONIHMOKH TPU
OTBETE Ha BOTIPOC WU
pelIeHUN TOCTaBICHHOM
3a1a9mn

OMpEICIICHUIO 3a/1a4 B
paMKax MoCTaBJICHHOU
ey, 6a3oBbIe
CIIOCOOBI PEeIICHHUS
3a1a4 o0IEen u
IKCIICPUMEHTAIBHOM
(u3nKH ¢ yaeToM
JIEACTBYIOIINX
CTaHIapTOB

Ywmeet onpenensTh
OCHOBHBIE U
cnenuduyeckue 3aJaun B
paMKax MOCTaBIEHHOMN
LI€JIU, BBISIBIIAT U
aHAIU3UPOBATh
Ppas3JIMuHbIe CIOCOObI
pemeHus 3a1a4 ooe u
3KCIIEPUMEHTAIbHOU
($U3UKH U

Ywmeet onpenensiTh
OCHOBHBIC 1 cneunqmqecxne
3a/lauM B paMKax
IIOCTaBJICHHOM IIEJIH,
BBISIBJISITH M aHAIM3UPOBAThH
OCHOBHBIE CIIOCOOBI
peleHus 3a1a49 ooIei u
9KCIIEPUMEHTAIILHOM
¢usuku. JJomyckaer
HC3HAYUNTCIIbHBIC OH_H/IGKI/I

YMeer onpenensaTh
OCHOBHBIE 33]]a9H B
paMKaXx IOCTaBICHHOM
LICJIA, BBISBIIATE U
aHAIU3UPOBATH OCHOBHBIE
CIIOCOOBI pelIeHNs 33/1a4
o01weil u
SKCIIEPUMEHTAIILHOM
¢u3nKy 1
apryMEHTHPOBATh UX

He ymeer onpenenars
OCHOBHEBIE U
crienuduueckue
3a/laud B paMKax
MIOCTaBJIEHHOH 1IeNy,
BBISBJIAT U
aHAIIU3UPOBATh
Ppas3yInuHbIe CIIOCOObI
penieHus 3a1aq oomen
Y SKCTIEPUMEHTAIBHON




apryMEHTHPOBATh UX
BBIOOD

IIpU OTBETE Ha BOIPOC WU
pelIeHNH TOCTaBICHHOM
3a1aun

BbIOOD. Jlomyckaer
THIUYHBIE OIIUOKU MPH
OTBETE Ha BONPOC HIH
pELIEHUH IOCTaBICHHON
3aa4H.

¢busuku
apryMEHTHPOBATh UX
BBIOOD

Bnageer HaBBIKaMu
OTIpE/ICICHNS] OCHOBHBIX H
crenn(pUIecKux 3a/1a4 B
paMKax MOCTaBICHHOM
LIeJIH, BBIOODA
PAIMOHATIBHBIX CIIOCO0O0B
pelieHus 3a1a4 oomen u

Bnaneer ocCHOBHBIMU
HaBBIKaMU OTPEICTICHHS
cnenn(UIeCcKux 3a/1a9 B

paMKax MOCTaBJICHHOMN neiu,

BBIOOpA pAIOHATBHBIX
Croco0OB pellIeHus 3a1a4
obmeit u

Bnaneer ornenpHbIMU
HABBIKAMH OTIPEICIICHIS
OCHOBHBIX 33124 B paMKax
IIOCTaBJICHHOM IIEJIH,
BBIOOpA PaIHOHAEHBIX
CHOCO0OB pellIcHHS 3a7a4
obuieit u

He Bimageet HaBBIKAMH
OTIpeIeIeHUs
OCHOBHBIX M
crenu()UIeCcKuX 3aaay
B paMKax
IOCTaBJICHHOM IIEIIH,
BBIOOpA paIlMOHAIBHBIX

9KCIEPUMEHTANBHON 9KCIEPUMEHTAIBHON SKCHEPUMEHTANBHON CIIOCOOO0B pelIeHHs
¢busuku ¢usuku. JJomyckaer ¢usuku. JJomyckaer 3amad ooIIe u
HE3HAYHUTEIbHBIE OIINOKH THUIUYHBIE OIIUOKU TPH 9KCIIEPUMEHTAIBHOM
IIPU OTBETE Ha BONIPOC MIIH OTBETE Ha BONPOC HIIH ¢busuKn
pELIeHNH IOCTAaBIEHHOM PELIEHUH IOCTaBICHHON
3aJa4n 3a7a4n
OIIK-8 | YMeeT oCyIIecTBIATh ‘YMeer ocylecTBIsATh YMeeT ocylecTBIATh 0 He ymeer
3G PEeKTUBHYTO MeJaroruIecKyro 3aJ]aHHBIM IIPaBUJIaM OCYIIECTBIISTH
MeIarOrMYECKYT0 JIEITEIILHOCTh Ha OCHOBE TIeIarOrMYECKYT0 3¢ PEKTUBHYIO
JesITeIbHOCTh Ha OCHOBE CHELHANbHBIX HAYYHBIX JesITeIbHOCTh Ha OCHOBE Me1arOrM4ecKyo

CIICIIMATBHBIX HAYYHBIX
3HaHUi B 001aCTH 00MIICH
U SKCTIEPUMEHTAIBHOU
¢bu3ukn

3HAaHUI B 00J1aCTH OOIIEH 1
9KCIIEPUMEHTAIbHOU
¢usuku. JJomyckaer
HE3HAYUTEJIbHBIE OLIMOKHA

CIiCHHaJIbHBIX HAYYHBIX
3HaHUIl B 001aCcTH 00IIICH
U DKCTIEPUMEHTAIBHOU
¢usuku. Jlomyckaer

JIeATEJIbHOCTh Ha
OCHOBE CII€LUAJIbHbIX
Hay4HbIX 3HaHUU B
obuiactu oOuiei u

TIPH OTBETE HA BOIIPOC HJIH TUIIAYHBIE OMIHOKHU TIPU AKCIEPUMECHTAIBHOM
pEIICHIH OCTABICHHOH OTBETE Ha BOIIPOC FITH lIN76370478
3a1aun peIIeHIH OCTaBICHHON
3a7a4n
Bnageer Bnaneer Bnaneer He Bimageet

CIOCOOHOCTBIO OCYIIIECTB
TATh 3P PEKTHBHYIO
NeIarort4ecKyro
JIeSTeNIbHOCTh Ha OCHOBE
CHeLUaIbHbIX HAyYHBIX
3HaHUI B 001acTH 001Ie
U SKCIIEPUMEHTAIBHOU
¢bu3ukn

COCOOHOCTBIO OCYIIECTBIIA
Th TIEJaTOTHICCKYIO
JIeSITCILHOCTh HA OCHOBE
CIICIHUAJIBHBIX Hay‘IHLIX
3HAaHUI B 00J1aCTH OOIIEH 1
9KCIIEPUMEHTAIbHON
¢usuku. Jomyckaer
HE3HAYNUTEILHBIE OITNOKH
TIPH OTBETE HA BOIIPOC HJIH
PEIICHIH OCTABICHHON
3aa49d

CIIOCOOHOCTBIO OCYILIECTB
JISITh TENAarOrH4ecKyo
JIeSITENIBHOCTD 110
3a/laHHbIM IIpaBUJIaM Ha
OCHOBE CIIEIIMAJIbHBIX
Hay4yHbIX 3HAaHUH B
obmacTu obuiel u
SKCIEPUMEHTAIbHOU
¢uznku. [Jomyckaer
TUIIMYHBIE OMIHOKHU TIPU
OTBETE Ha BONPOC UIIU
pEeLIEeHUH TOCTAaBJIEHHOM
3a/1a4u

CIIOCOOHOCTBIO OCYIIE
CTBIIATH 3 heKTHBHYTO
Me1arOrM4ecKyko
JeSITeTTbHOCTD Ha
OCHOBE CIIeIIHaIbHbIX
Hay4yHBIX 3HAaHUH B
obGuactu o0uieit u
3KCIEPUMEHTAIbHOU
¢uznku

3. Pacnipenesienne oneHOK 32 GOPMBI TEKYIEr0 KOHTPOJISI U IIPOMEKYTOYHYIO aTTECTAIHIO

3 cemectp
Texywuii KOHmpob
IMucemenHas padbota o Temam 1,2, 4

MakcumanbHoe KoandecTBo 0aanoB o bPC

TectupoBanwue no Temam 1,2,4
MakcumanabHoe KonuuecTBo 6amios nmo bPC -20
JlabopaTopubie paboThl o TeMaMm 1-4

MakcumanbHoe KonuuecTBo 6amioB mo bPC —15

Uroro 15+15+10+10=50 Gaimos

-15

(Tema 1. Kunemamuxa. Tema 2. Junamuxa. Tema 3. Mexanuxa meepdozo mena. Tema 4. Mexanuueckue xonebanust u
BOJIHbL.

IIpomedsicymounulii KOHMPOTb

DOx3amed — 50 6amios.




4 cemectp
Texywuti KoHmpo.nw
ITucemenHas paboTa mo TemMam 5-8
MaxkcumanpHOe KomdecTBo OamioB mo BPC  — 15
TectupoBanme o Temam 5-8
MaxkcumanpHOe KomdecTBo Oamio mo BPC -20
JlaGopaTopHsble paboTHI 10 TeMaM 5-8
MaxkcumanbHoe koamdecTBo Oamios mo bPC —15
HUroro 15+15+20=50 6ayioB
(Tema 5. OcHosHbie npedcmasienusi MOIEKYIAPHO-KUHemu1eckolu meopuu 2azos. Tema 6. Ochogul
mepmoournamuru. Tema 7. Peanvnvie eazvl. Tema 8. JKuokocmu. Teepovle mena.)

Ipomedcymounwiii koumpons
3ager — 50 6anos.

5 cemectp
Texywuti KoHmponb
[Mucemennas pabora mo Temam 9-13
MakcumanbHoe koiaudecTBo 6amioB no bPC — 15
TecrupoBanue o temam 9-13
MakcumanbHoe KoaudecTBo 0amios no bPC -20
JlabopaTopubie paboThI o TeMam 9-13
MakcumanbHoe kKoaudecTBo 0amioB no bPC —15
Uroro 15+15+20=50 6aymioB
(Tema 9. Dnexmpocmamuxa. Tema 10. [Tocmosunwiii snexmpuveckuti mox. Tema 11. Maecnumnoe none. Tema 12.
AHenenue snexkmpomacnumnoti unoykyuu Tema 13. Vpasuenus Maxceenna)

Tpomedscymounwiii Koumpons
3ager — 50 G6anos.

6 cemectp

Texywuii KOoHmpob
ITucemennas padora o remam 14-17
MakcumansHoe KonuuecTBo 6amios no bPC — 15
TectupoBanue
MakcumansHoe konndectBo 0aios mo bPC -20
JlabopaTopubie paboTsl Mo Temam 14-17
MaxkcumansHoe konndectso 0aytoB o bPC —15
Hroro 15+15+20=50 GamioB

(Tema 14. Pazeumue 83211008 na npupody ceema. Dnemenmoi 2eomempuyeckoi onmuxu. Tema 15. Boanogoie
ceoticmea ceema. Tema 16. Bzaumoodeticmeue ceéema c seugecmeom. Tema 17. Keanmoguie ceoticmea uznyuenus.

TIpomedscymounviii KOHMPOIb
3aueT — 50 OamoB

7 cemectp
Texywuti Konmponb

[MucemenHas pabota mo Temam 18-21

MaxkcumanpHOe komdecTBo OamioB mo bPC — 15

TecrupoBanue o temam 18-21

MaxkcumanbHoe komdectBo Oamos mo bPC  -20

JlabopaTopHubie paboTsl mo Temam 18-21

MaxkcumanpHoe KomdecTBo Oamios mo bPC —15

Hroro 15+15+20=50 6aysioB

(Tema 18. Kopnyckynaapro-eonnosoii oyaiusm. Dnemenmol keanmosou mexanuxu. Tema 19. Teopus amoma 6000poda
bopa. Cmpoenue amoma. Ilepuoouueckas cucmema snemenmos. Tema 20. Dnemenmuot Quszuxu uznyuenus. Tema 21.
Cmpoenue amomnoco s0pa. DnemenmapHblil 4acmuybl.

Tlpomescymounwiti Koumpons
Ok3ameH — 50 Gauios.



BeImonHeHNE KaX0ro OLEHOYHOTO CPEACTBA OIEHMBACTCS IO IIKale: OTIMYHO, XOPOIIO, YJOBIECTBOPUTEIHHO,
HEYAOBICTBOPUTEIIBHO.

OOmmas oreHKa 3a TeKyIIHH KOHTPOIb IPEACTABIACT cOO0N cpeaHee 3HAUCHHUE MEXIY MOTYIECHHBIMU OILCHKaMH 3a
BCE OLICHOYHBIE CPEJICTBA.

B ciay4ae HEBO3MOKHOCTH YCTAHOBJICHUS CPEHErO 3HAUCHUS OLICHKH 3a MPOMEKYTOYHYIO aTTEeCTANUIO (HapuMep,
«XOPOIIIO» WM «OTIUYHOY), UTOTOBAsl OIICHKA BBICTABIIACTCS 3K3aMCHATOPOM, UCXOJS M3 NPHUHIUIA CIPABEIIHUBOCTH U
OCCIPUCTPACTHOCTH HAa OCHOBAaHHMHU OOIIEr0 BICYATICHUS O KAYECTBE U JTOOPOCOBECTHOCTH OCBOCHHS OOYYarOIUMCS
JUCIHUTIUTAHBL (MOILYJIS).

Bunpl orieHok:
CooTBeTCTBHE 0AIIIIOB U OLIEHOK:
DK3aMeH
0-55 — HEyIOBIETBOPUTEIHHO
56-70 — yIoBIEeTBOPHUTENBEHO
71-85 — xoporro
86-100 — oTyimuHO
3auer
0-55 — He 3aureno
56-100 — 3auTeHo

4. OueHOYHbIE CPEICTBA, MOPSIAOK X MPUMEHEHHSI M KPUTEPHH OLEHNBAHMS

4.1. OueHo4HbIE CPeICTBA TEKYIIero KOHTPOJIS

4.1.1. IlucbMeHnHas padora
OOyuarommecs MOIyJaoT 33JaHNe TI0 OCBEIICHUIO OMPEACIEHHBIX TEOPETUICSCKAX BOIPOCOB MU PEIICHUIO 3a1ad. Pabora
BEITIOJTHSACTCS TMHUCBMEHHO U crnaéres mpemnonasarento. OICHWBAIOTCS BIAJICHHE MaTepHAlOM IO TeMe pPadOTHI,
AaHATTUTHICCKHE CIIOCOOHOCTH, BIIaJICHAE METOIaMH, YMEHUS U HABBIKH, HEOOXOAMMBIC IJISl BBITOJTHCHUS 3a/TaHUM.

4.1.1.2. Kpumepuu ouenueanus

14-15 6ans10B CTABUTCA, €CJIU 00yUaAIOLIUIACS

IIpaBunbHO BBINOIHWI Bee 3a1aHus. IIponeMoHCTpUpOBal BBICOKMM ypOBEHb BlaAcHUs MarepuanoM. IIposBiieHsl
MMPEBOCXOAHBIC CHOCO6HOCTI/I NPUMCHATH 3HaAHUA U YMCHUS K BBIIIOJTHECHUIO KOHKPCTHBIX 3a}18.HPII>i.

11-13 6anj10B CTABUTCH, €CJIH 00yYaAIOLIUIACS:

[IpaBuIbHO BBINOIHMI OONBIIYIO YacTh 3afaHuil. [IpucyTcTBYIOT He3HaUHTeNbHBIE oInOKU. [IpogemMoHcTpupoBaH
XOpOIIMH YpOBEHb BIAACHUS MarepuajoM. I[IposSBICHBI CpelIHWE CIIOCOOHOCTH NPUMEHATH 3HAHUS H YMEHHS K
BEITTOTHEHUEO KOHKPETHBIX 32 IaHHH.

8-10 6a/10B cTAaBUTCS, €CJIM 00yIAKOIIHIACS:

3amaHus BBITOMHWI OoJiee YeM HAMONOBHHY. [IpUCYTCTBYIOT cepbE3Hble ommuOKH. I[IpoaeMoHCTpHpOBaH
YAOBJICTBOPUTEIHHEIN YPOBEHB BIaICHUS MaTepraioM. [IposBIieHBl HU3KHE CIIOCOOHOCTH NMPUMEHSTH 3HAHHUS ¥ YMEHUS K
BEITTOTHEHUEO KOHKPETHBIX 32 IaHHH.

0--7 6a/110B cTABHUTCS, €CJIN 00YYAOLIHIICS:

3amaHus BBINOJIHWI MEHEE 4eM HamojoBuHY. IIposeMOHCTpHpOBaH HEYMOBIETBOPHTEIBHBIM YPOBEHb BIIAJACHUS
MaTepuaiom. HpOﬂBHeHbI HEI0CTAaTOYHBbIC CIIOCOOHOCTH NMPUMEHATL 3HAHWUA W YMCHHSA K BBIIIOJTHECHUIO KOHKPETHBIX
3a/laHui.

4.1.1.3. Cooepotcanue oyenounozo cpeocmea
Dopmynuposka 3a0aHUsL

3 CEMECTP
Temot 1-4 (Tema 1. Kunemamuxa. Tema 2. [Junamuxa. Tema 4. Mexanuueckue konrebanust u 601HbL)

Bapuanr 1.

1. TMoe3x, Tporasichk ¢ Mecta, depes t;=10 ¢ mpuobperaeT ckopocth v1=0,6 M/c. 3a Kakoe BpeMs OT Hadaja JBUKCHHS
CKOPOCTB TI0€3/1a CTAaHET PaBHOM V,=5 M/C. [IBIKEHHE MMoe3/1a CYUTATh PABHOYCKOPCHHBIM.

2. C 6amHn BeIcOTOH 20 M TOPHU30HTAIBHO OpOIIEH KaMeHb CO CKOPOCThI0 15 Mm/c. HaifTn ckonpKO BpeMeHH KaMeHb
OyneT B iBmkeHHH. Ha KakoM pacCTOSIHUM OT OCHOBaHUS! OAlllHU OH YIIaJIeT Ha 3eMJIIO0.

3. CxopocTb aBTOMOOMII U3MeHsieTcs 1o 3akoHy vV, = 0,5¢ . Haiitu pe3ynbTupyomiyto cuily, AeHCTBYIOIIEro Ha Hero,
eclu ero macca 1 ToHHa.

4. OmpeenauTh MaKkCHUMalIbHOE 3HAa4Y€HHE CKOPOCTH, C KOTOPOH aBTOMOOWIIb MOXET JABUTAThCS 110 3aKPYIJICHHUIO
acanbTHPOBAHHOTO TI0cce paguycoMm 100 M, eciii KO3PPUITUEHT TPEHHSI MEXKAY IIIMHAMH aBTOMOOWIS 1 acdanbTta 0,6.

5. Nmmynec Tena 8 kr.m/c, a KuHeTHaeckas 3ueprus 16 Jx. Haiitu ckopocTs 1 Maccy Tena.



6. Maremarndeckuii MasTHUK anuHON 0,16 M coBeprmaer koniebanus Ha JIyHe ¢ wactoroit 0,5 'l Ha moBepxHOCTH
Jlynbl. OnpenenuT yckopeHne cBOOOIHOTO NajeHns Ha JIyHe 1y TaHHOW MEeCTHOCTH.
BapwuanT 2.
1. Camoner mns B3ieTa MODKEH MMeTh ckopocth 100 m/c. Ompenenuts Bpemsi pazdera W yCKOpeHHE, €Cii UIHHA
pasbera 600 M; IBIKCHHE CaMOJIETa CYUTATh IPU 3TOM PaBHOYCKOPEHHBIM.
2. Manpuyuk OpOCHII TOPU30HTAIBHO MY U3 OKHA, PACHOI0KEHHOr0 Ha BbIcoTe 15 M. CKOIBKO BPEMEHH JIETEN M 10
3eMJIU U C KaKOH CKOPOCTBIO OH OBUT OpOILIeH, €CiIM MY yIal Ha PacCTOSIHUM 5,3 M OT OCHOBaHHUs loMa?
3. ABromoOminb Maccoit M=1 T nBmkercs co ckopocthio V=20 wm/c. lllodep Bbixmounn nsurarens. C KakuMm
YCKOpEHHEM OYAEeT JBUraThCsi aBTOMOOMIIb, ecin crita Tperust 2000 H?
4. AxpoOaT Ha MOTOILIMKJIE ONHMCHIBAECT «MEPTBYIO HETO» panuycoM r=4 M. C kakoll HaMMEHBIIEH CKOPOCTBIO Vi
JIOJDKEH MPoe3KaTh aKkpoOaT BEPXHIOK TOUKY METIH, YTOOBI HE COpBAaThCS?
5. Kakylo ckopocTh OTHOCHUTENIBHO paKeTHUIIBI prodpeTaeT pakera Maccoit 600 T, eciu rassl Maccoid 15 r BbUIETAIOT
u3 Hee co ckopocThio 800 m/c?
6. MakcumaibHasi CKOpOCTb TOYKH, COBEpIIAroIIel, rapMOHHYecKoe KonebaHue, paBHa 10 cm/c, MaKkCHMaiIbHOE
YCKOPEHHE a0 =100 cM/c?. HaiiTi UKIHYecKyI0 4acToTy o Koxebanuii, ux mepuox T u ammuryay A

4 cemectp

Temsr 5-8

(Tema 5. OcHogHbie npedcmagnenus MOIEKYIAPHO-KUHemudeckol meopuu 2a3os. Tema 6. OcHogbl mepmoOUHAMUKU.
Tema 7. Peanvuvie 2azvl. Tema 8. JKuoxocmu. Teepovie mena.)

Bapmuasnr 1

1. Macca m=10 r kuciopoja HaxomuTcs mpu nasiaeHuu p=304 xIla u Temneparype t;=10°C. Ilocie pacmmpeHus
BCJICICTBHE HArpeBaHMs MPH MOCTOSHHOM KHCIOPOJ 3aHsu1 00beM V,=10 s. Halitm oObem V; ra3za mo pacimupeHus,
TEeMIepaTypy rasa t, Imocie paclupeHus, IUIOTHOCTH Py U Py Tasza 0 U mocie pacmupenus.(2,4 m; 1170 K; 4,14 kr/m>; 1
kr/m’).

2. ObcepBaropus pacroyiokeHa Ha Beicote 3250 M Hax ypoBHeM Mops. Haiftu maBneHme Bo3myxa Ha STOH BBICOTE.
Temmneparypy BO3ayxa CYMTaTh OCTOSAHHOM u paBHOM 5°C. MonspHas mMacca Bo3ayxa 0,029 kr/mob. JlaBiende Bo3ayxa
Ha ypoBHe Mops 101,3 k[a. (67,2 xI1a).

3. KakoBa BHYTPEHHSIsI SHEPIUA 5 MOJIb OJHOATOMHOrO rasa npu 10°C?

4. Bo3aymHBIH ITy3bIpeK OHaMETPOM 2 MKM HaxOAWTCS B BOJAE Yy caMoOi ee moBepxHOCTH. ONpeAennTh IUNITHOCTh
BO3/lyXa B ITy3BbIPbKE. €CIIN BO3YX HaJl TOBEPXHOCTHIO BOJIBI

Bapmuanr 2.

1. B 6amnone Haxomminack Macca mp;=10 kr ra3a mpu gasmennn p;=10 MIla. Kakyro maccy Am B3summ u3 OamioHa,
€CITH JTaBJIEHUE CTAJI0 PaBHBIM P,=2,5 MIla? TemnepaTypy raza cuutats HOCTOSHHOM.(7,5 KT).

2. Haiitu mioTHOCTH BO3/1yXa: a) y MOBEPXHOCTH 3eMiiH; 0) Ha BbICOTE 4 KM OT MOBEPXHOCTH 3eMiH. TemmepaTypy
BO3/lyXa CYHTATh MIOCTOSAHHOM 1 paBHoii 0°C. (1,28 kr/m>; 0,78 kr/m®)

3. Tlpu uM30TEpPMHYECKOM pACHIMPEHHH KHCIOPOJa, COJEPIKAIIero KOJMYECTBO BellecTBa | MOJb, HUMEIOIIETO
temnepatypy 300 K, ra3y 6su10 nepenano koiamdecTBo TenoTsl 2 kJ[k. Bo ckonpko pa3 yBenuautcs o6bem raza?

4. Kakyto paboTy HaZ0 COBEPIINTH, YTOOB! BBIAYBas MBUIBHBIA ITy3bIPh YBEIWYUTH €ro auamerp oT 1 cm 1o 11 cm?
CunTaTth MPOIECC H30TEPMUIECKHM.

5 cemecmp
Tewmsr 9-12.
(Tema 9. Onexmpocmamuxa. Tema 10. Ilocmosnnviii snekmpuueckuti mox. Tema 11. Maenumnoe none. Tema
12. Asnenue snexmpomacHumnou uHOYKyuL)
Bapuanr 1.
1. Tpu 3apsina no / mxKn KaxIplil pacroyiokKEHbl B BEPIINHAX PAaBHOCTOPOHHETO TPEYrojbHUKA cO cTopoHamu =20
cM. Haiitu cuity, neficTBYIONTYIO Ha OAMH U3 3THX 3apAJ0B CO CTOPOHBI ABYX APYTHX B BO3IYyXE.
Ci 5 2. OmnpeaenuTh eMKOCTh OaTaper KoHaeHcaTopoB, eciu C;=6 Mk®; C,=4 Mx®D; C3=6 Mx®D; C4=2
H F MKD; Cs=4 MKOD.
_| |_° g 3. IBa pesucropa ¢ conporuBnenuamu R;=16 Om u R, =24 Om, coetMHEHHEIE OCIEJ0BATENEHO
3 .| Cs JPYT C IPYTrOM, IMOAKIIOYEeHBI K UCTOYHUKY ¢ DIC 12 B u BHYTpeHHUM COMPOTHBICHHEM I = 2
|—| Owm. Ha nepBom comnporusnenun R; Beigensiercss MomHocTs Py, Ha conpoTtuBiennn R, MoniHoCcTh
P,. Uemy paBHO oTHOIICHUE P1/P,?
4. DNEKTPOH JIBIKETCS B OJHOPOJHOM MAarHUTHOM Ione ¢ MHAyKuued 4 mTn. Halitu nepuos oOpameHus 31eKTPoHa.
(me=9,1 102 k)
5. KakoBa MHIYKIMS MarHUTHOTO IOJIS,, B KOTOPOM Ha MPAMOH mpoBof MHON 10 cM, pacmoiI0KEeHHBIH IO/ yIIIOM
30° k muHuMsIM MHAYKIWH, AeiicTByeT cima 0,2 H, Koraa o HeMy HpOXOIHT TOK 8 A?

Bapuanr 2.
1. JIBa 3apsima mo / mkKn m omuH —! mxKn pacmonoXeHBI B BepIIMHAX PaBHOCTOPOHHETO TPEYTOJbHUKA CO
Cs
Cl CZ
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croporamu =20 cm. Haiitu cury, NefCTBYIONIyI0 HAa OJUH U3 MOJIOKHTENIBHBIX 3apsIOB CO CTOPOHBI IBYX APYTHUX B
BO3yXE.

2. OmpenennTh SMEKTPHUECKYIO EMKOCTh O0aTapen KOHJICHCATOPOB, €CIIM OHM MMEIOT OANHAKOBYIO EMKOCTh, PAaBHYIO
0,8 Mx®d.

3. IBa pesucropa c¢ compotuBieHHAMA R;=6 OM m R; =18 Owm, coenwHEHHBIC MapajUIeNFHO IOPYT C APYTOM,
rokIroueHs! K ucTouHuky ¢ O/1C 9 B u BHyTpeHHNM compoTtuBieHneM I = 2 Om. Kakas BbIIenseTcss MOITHOCTD Ha
BHYTPEHHEM CONPOTUBIECHUU I' ucTouHuKa DJ[C?

4. TIpoBomHUK AMMHOM 8 cM, MO KOTOpoMy TeueT Tok cuioi 50 A, mepemectmiics Ha 10 cM NepHeHIUKYISPHO
CHJIOBBIM JIMHHSIM OJTHOPOJIHOTO MarHUTHOTO 1oJist ¢ mHAyKuuei 0,6 Ton. Haiitu coBepiueHHyI0 IpH 3TOM padoTy.

5. IIpoton B MarHuTHOM moJie ¢ uHAykuueil 0,0/ Tn ommcan okpyxXHOCTb panuycoMm [0 cm. Haiigure cxopocTs
nporona. (M,=1,67 10’ kr, g=+€)

6 cemectp.
Temsr 14,15, 17
(Tema 14. Ocrosbr ceomempuueckoti onmuxu. Tema 15. Boanosas onmuxa. Tema 17. Keanmosuvie ceoticmea usnyuenus)

BapuaHT 1.

1. KaxoB mpenenpHbIN yroi npy NajieHuH JIyya Ha TPaHUIly CTEKJI0-BOJa, €CIM MOoKa3aTelb npenoMiIeHus Boas! 1,33,
crekiaa 1,55?

2. PaccrosiHue oT npeaMera Jo 3kpaHa 90 cM. [1e Ha/io NOMECTUTh MeXy HUMH JIMH3Y ¢ (JOKYCHBIM pacctosiHueM 20 cM,
4TOOBI IOY4YUTh Ha SKPaHE OTUETIIMBOE M300paykKeHne rpeameTa?

3. Beuucnute paguyc 5-i 30HbI OpeHens, eclid pacCTOSHUE OT UCTOYHMKA O 30HHOW IIACTMHKU paBHO 10 M, a
paccTosiHUE OT IUIACTUHKH 10 MecTa HabmroaeHus pagHo 10 m. J[mrHa BoaHb A=450 HM.

4. Ha mudpaxirioHHYIO pemieTky HOpMajabHO IaJacT MOHOXPOMATHUYECKHHA CBET ¢ JUIMHOW BOmHBI A = 0,5 mxMm. Ha
9KpaH, HaXOIMIIUICA OT pemeTKn Ha paccTosHMM L = 1 M, ¢ MOMOIIBIO JMH3BI, PACHOJIOKEHHONW BOJM3HM PEIICTKH,
npoenupyeTcs A(PppakuUOHHAs KapTHHA, IPUYEM MEPBbIH ITIaBHBIAH MakcUMyM HaOuroaercst Ha pacctosHud | = 15 cM ot
neHTpajipHoro. Onpenenure nepuos d qUGPaKINOHHONW PELISTKH.

5. Ha moBepXHOCTh JIUTHI MTagacT MOHOXpoMaTHdeckuit cBeT (A=310 um). UTOOBI IPEKPaTUTh IMUCCHIO IJICKTPOHOB,
HYXXHO IIPWJIOKHUTSH 3a/IepKUBAIOIIYI0 pa3HOCTh noTeHuanoB U He meree 1,7 B. Onpenennts paboTy BeIxoa A.

BapuaHT 2.

1. Haiitu mokasaTeis peIOMIICHHS PYOWHA, €CIIH PECIbHBIN Yol MOJHOTO OTPAKCHUS I pyOrHa paBeH 34°,

2. ®okycHOEe pacCTOsSHHE TOHKOH cdepuuyeckod CHMMETPUYHOW JBOSKOBBIMYKJIOH JIMH3BI PaBHO PpaJUyCy ee
cepuueckux noBepxHoctei. OnpeaenuTh oKazaTelb NPEJTOMIICHHUS N CTeKJIa, U3 KOTOPOro U3rOTOBJICHA JIMH3A.

3. PasHocTh XOJa JBYX BOJIH, UCIYIICHHBIX KOT€PCHTHBIMH HMCTOYHMKAMH C OJWHAKOBON HadaibHO#M (ha3oit 10
JAaHHOM TOYKHM paBHa A/2. AMIDIMTyZa KojieOaHMS B KaXKIOW BOJHE paBHa . Toraa aMIUIMTyAa pe3yJbTHUPYIOIIEro
Kose0aHus B 3TOM TOYKE BCIEACTBHE HHTEP(EPEHINH BOJH PaBHa. ..

4. TudpaxmuonHas pemeérka nmeeT 50 mrpuxoB Ha 1 sy mmuHbL [Tog KakuM yIiIoM BUIEH MaKCUMyM BTOPOTO TIOpsiIKa
cBeTa ¢ uHoM BotHBI 400 Hm?

5. Byzner i uMeTh MecTo (POTOI((HEKT Y JIUTHS, €CII OH OCBENIAETCS MOHOXPOMAaTHYECKUM CBETOM C JJIMHOW BOJIHEI
589 um? (ABBIX=2,4 3B).

7 cemecmp

Temnr 18-21.
(Tema 18. Bonnossvie ceoticmsa sewgecmea. dnemenmol keanmosou mexanuxu. Tema 19. Cmpoenue amoma. Tema 20.
Cmpoenue amomno2o s0pa)

Bapuanm 1
1. DneKTpoH ABMXKETCS IO BTOPOH opOuTe aTomMa Bogopoaa. Haltu qnuny BonHb ae bpoits.
2. [Ipeamnonaras, YT0 HEONIPEAEIEHHOCTh KOOPAUHATHI IBMIKYIIEHCs yacTHIb! paBHa 0,1 MKM, HaliTH HEONpeeNeHHOCTD B
OTIPEJICTICHUH €€ NMITYJIbCa.
3. [Ipu mepexoje 3JeKTpOHA BOAOPOJHOTO aToMa C OJHOW M3 BO3MOXKHBIX OpPOHMT Ha Jpyrylo, Oosiee OJIM3KYIO K sIpYy,
9Heprus aroma ymennuiaercs Ha 1,892 s3B. Onpenenurs JUIMHY BOJHBI H3JIy4eHHs.
4. HaiiTi HamnpspKeHHe, P KOTOPOM JIOJDKHA paboTaTh PEeHTreHOBCKasi TpyOka, YToObl MHHMMAJIbHAS BOJIHA M3JIy4EHHS
OblIa paBHa 2 HM.
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5. Onpenennts AeeKT MacChl, SHEPTHIO CBSI3H U yICIbHYO dHepruio cBsiu siapa O .

6. SInpo Topus Th332 npespatuiioch B SApo pajaus Razgg . Kakyto acTuiry HCIycTHIIO IpH 3TOM PO TOPHUS?

Bapuanm 2.
1. Haiitn amuHy BONHBEI A€ bpoilns s Monekynsl reius, ABUXKYILEHCS CO cpelHell KBagpaTHUHOW CKOPOCTBIO MpHU
TeMIIeparype 40°C.
2. Ilpennonarasi, 4T0 HEONPEAEIEHHOCTh KOOPAMUHATHI JBUXKYILEHCS YacTULbl paBHa 50 HM, HalTH HEONPEIEICHHOCTh B
OTIPEICTICHUH €€ UMITYJIbCA.
3. OnpenenuTs AJIMHY BOJHBI, COOTBETCTBYIOIIYIO TPEThEeH CIIEKTPaIbHON JINHUK B cepun bamsmepa.



4. Onpenenuts SHepruto GpoToHa, COOTBETCTBYIOLIETO JUHNU K, B XapaKTepUCTUYECKOM CIIEKTPE Tajulusl.

5. OnpenenuTs 1e(eKT MACCHI, YHEPTHIO CBSA3H H YIEIbHYIO SHEPIHIO CBS3H spa 1,Mg>

6. 3anummTe SAEPHYI0 PEaKIHI0, IPOUCXOIAILYIO TPU OOMOAPIMPOBKE AIOMHHUS CL-4ACTHUIIAMH M COIIPOBOXKJAIOLTYIOCS
BBIOMBAHNEM HEU3BECTHBIX YACTHUI], €CIIH B Pe3yJIbTaTe MOJIy4aeTCsl SAPO KPEMHHUS (CM. HEPHOINYECKYIO TabIHILy).

4.1.2. TectupoBaHue

4.1.2.1. Ilopsaook npogedenus u npouedypa oueHueaHus
TectupoBaHHe MPOXOAWUT B TNHCHBMEHHOW (hopMe WM C HCHOJIB30BaHHEM KOMIBIOTEPHBIX cpencTB. OOydarommiics
MONy4aeT OmNpeAeiEHHOEe KOJNMYECTBO TECTOBHIX 3ajaHWid. Ha BeImomHEHWe BBIAENsAeTCs (PUKCHPOBaHHOE BpeMs B
3aBUCHUMOCTHU OT KOJIMYCCTBA 3a):[aHI/II7[. OHeHKa BBICTABJISICTCA B 3aBUCUMOCTHU OT IPOLECHTA IMPAaBHUJIbHO BbINTOJIHECHHBIX
3aHaHHﬁ. Huxe MpUBCACHBI NPUMEPHBLIC 3aJJaHuA. IToynHbll OaHK TECTOBBIX 3a[[aHPII71 COACPIKUTCA Ha DIJICKTPOHHBIX
06pa30BaTeJ'H)HLIX pecypcax no JUCHUIUIMHE, pa3MCIICHHBIX Ha IJIOMAAKC JTUCTAHITUOHHOT'O 06y‘{eHI/I$[ KoVy:
https://edu.kpfu.ru/course/view.php?id=987; https://edu.kpfu.ru/course/view.php?id=1258;
https://edu.kpfu.ru/course/view.php?id=561; https://edu.kpfu.ru/course/view.php?id=3410,
https://edu.kpfu.ru/course/view.php?id=793.

4.1.2.2. Kpumepuu ouenueanus

18-20 6anj10B CTABUTCHA, €CJIH 00yUAIOLIUIACS:
86% TpaBHIBHBIX OTBETOB H OoJICE.

15-17 6a/1J10B CTABUTCH, €CJIH 00yUaAIOIIHIACS:
Ot 71% no 85 % npaBUIbHBIX OTBETOB.

11-14 6anjioB cTaBUTCH, €CJIH 00yUAIOIIUIACS:
Ot 56% no 70% npaBUIBHBIX OTBETOB.

0--10 6a/I0B CTAaBUTCS, €CJIH 00yJYaArOIIUiics:
55% npaBUIBHBIX OTBETOB U MECHEE.

4.1.2.3. Cooepotcanue ouenounozo cpeocmea
Dopmyruposka 3a0aHU
3 cemecmp
Tewmsl 1-4. (Tema 1. Kunemamuka. Tema 2. Quuamuxa. Tema 4. Mexanuueckue konebanus u 601HbL)
Bapuant 1
1. KunemMaTuKo# Ha3BIBAIOT pa3iell MEXaHUKH, H3yJarOIINi MEXaHHIeCKOe TBIKCHHE MaTePHAITBHBIX TEI
a) C y4eTOM NPHUYHH, BBI3BIBAIOIIUX ITH ABWKCHUS
0) Oe3 yueTa MPUYHH, BRI3BIBAIOIIUX 3TH JIBIKCHHS
B) HaXOJSIIUXCSA B COCTOSHUM MOKOS
2. JIBmKeHHe Ha3bIBaeTCs MPSIMOIMHEHHBIM U PaBHOMEPHBIM, €CJTH TOUKa ABMXKETCS BIOJb
a) MPSAMOM JIMHUH C IPOU3BOIBHON CKOPOCTHIO
0) MPOM3BOJILHOM JIMHUY C TIOCTOSIHHOM CKOPOCTBIO
B) IPSIMOY JIMHUH C TIOCTOSTHHOH CKOPOCTBIO
T') IPSMOM JIMHUY C TIOCTOSIHHBIM YCKOpEHHEM

3. YpaBHeHnE paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JBIKEHNUS Tesla B 00IIeM BUje:
=42 =12
a)S=\7t+i 0) B) X=X, +V,t r) S=\7t—i
2 2
4. Ilpu KXpUBONHMHEITHOM IBMKEHUU MIHOBEHHAsI CKOPOCTh HallpaBiieHa
a) K HEHTPY KPUBHU3HBI
0) 1o KacarelbHOIl K TPaeKTOPUH
B) B CTOPOHY YIJIOBOH CKOpOCTH
T') IOJ] HEKOTOPBIM YTJIOM K BEKTOPY MEepEeMEIIEeHHUS.
5. IlepBerii 3ak0H Hpl0TOHA HIMeeT ciaeayronyto GopMyITHpPOBKY:
a) CYLIECTBYIOT TaKHUE CHUCTEMBI OTCUETA, OTHOCHUTEIBHO KOTOPBIX TEJIO ABMXKETCS MPSIMONMHEIHO M PaBHOMEPHO,
€CJIM Ha HETO He JISHCTBYIOT APYTUE CUJIBI MU JEHCTBUE 3TUX CHII CKOMIEHCHPOBAHO
0) cuita, IEWCTBYIOIIAs HA TEJIO, paBHA IIPOU3BENICHHUIO MAacChl HA YCKOpEHHE
B) Tena JCHCTBYIOT APYr Ha JApyra C CHJIaMM, HalpaBICHHbIMHM BJOJb OJHOW NPSIMOM, PaBHBIMU IO MOJYJIIO U
IIPOTUBOMOJIOKHBIMY MO HAPaBICHUIO

6. Eciu iBa Tena neficTBYIOT Apyr Ha Apyra ¢ cwiamu F,u F,,, T0 B cooTBeTCTBHE TpeThM 3akoHOM HboTOHA UL IBYX

B3aHMOHeI71CTByIOIIIPIX TCI:

a) F, =—-ma, 6) Fpy=—m,a, 8 F,=%F,; nF,=-F;
7. Kakas u3 npuBeIeHHbIX (GOPMYJI BHIPAKAET 3aKOH BCEMUPHOTO TATOTEHHs?



mM

r2

a) F=ma 6) F =uN B) F, =—kx nkF=G

8. 3aK0oH coxpaHEHHS UMITyJIbCa BBIOIHIETCS TONBKO
a) BO BHEIIIHEM I10JI€ CHJIBI
0) B HEMHEpIHAIbHON CUCTEME OTCYEeTa
B) B 3aMKHYTOH CHCTEME TeJ
T') IPH OTCYTCTBUH CHJIBI TPSHUS
9. Kunetnueckas 3Heprust — 3TO HEPTHsl, 3aBUCSILAS OT
a) CKOpocCTeil Ten 0) B3aMMHOTO PacIOI0KESHHUS Te B) XapakTepa ABIKCHHS
10. ®opmyanpoBKa 3aKOHA COXPAHEHHUS MEXaHUUECKON SHEPIUHU:
a) IpH JBIDKCHUH B TI0JIE CHITBI TSDKECTH 110 3aMKHYTOMY ITyTH CyMMapHast paboTa paBHa HyIIO
0) M3MEHEHHUE NOTHOW HEPTUH MEXaHUIECKOH CHCTEMBI PaBHO paboTe BHEIIHUX CHIL, ACHCTBYIOIINX Ha HEe
B) AN 3aMKHYTOM MEXaHHYECKOH CHCTEeMBI CyMMa KHHETHYECKOH W IIOTCHIIMAJBHOW HHEPTUH eCTh BeIMYHHA
MIOCTOSTHHAS
T') DHEPI'Us MPH BCEX U3MEHEHUsIX (OpM JBIDKEHHUS] MATEPHU OCTAETCS IIOCTOSTHHOM
11. I'mapocraTiyeckoe AaBIEHUE PACCUMTHIBAETCS 1O GopMyIie
o L2 2

B) Pp=p,+pgh r)pngh+p;

a) p=pgh 6)p=p,+ppoh+

12. Yacrota kxonebaHui — 3TO
a) 4mcio KonebaHuit 3a 270 CeKyHIBI
0) uucino koneOaHuii 3a eUHUIY BpEMEHH
B) BpeMsi, B TEYCHUE KOTOPOT'O TEJIO COBEPIIAET OJTHO MOJTHOE KoyebaHue
13. l'apMOHHUYECKUMU HA3BIBAIOT KOJICOAHMS,
a) IIPpU KOTOPBIX NEPEMECHHBIC BEJIMUYMHBI U3MCHAIOTCA 110 3aKOHY CMHYCa WM KOCUHYCA,
0) KOTOpbIE COBEPIIAET CHCTEMa OTHOCUTEIBHO HEKOTOPOH TOUKU
B) COBEPILAOIINECS B CHCTEME IO ISHCTBUEM BHYTPCHHHX CHII
14. TlomHas »HEPTUS TAPMOHHYECKOTO KOJICOaHIS
a) M3MEHACTCS ¥ MaKCUMaJIbHA TIPH MPOX0XKICHHH MOJOKEHUS PABHOBECHSI.
0) u3MeHseTcs 1 MaKCHMallbHA ITPU HAHOOJBIIEM OTKIIOHCHUH OT MOJIOKCHHS PABHOBECHSI.
B) OCTOSIHHA W NIPOIOPLMOHANIEHA KBaApaTy aMIUTUTY bl U KBaJpaTy YaCTOTHI
15. BonHOBasI MOBEPXHOCTD — 3TO ...
a) MMOBEPXHOCTh, BJIOJIb KOTOPOH PAacHpOCTpaHAETCs BOJIHA;
0) TeOMETPUYCCKOE MECTO TOYCK, KOJICOIIOIIMXCSI B OTMHAKOBBIX (ha3ax.
B) T€OMETPHUIECKOE MECTO TOUEK, KOJICOIOMNXCS B Pa3HBIX (a3ax.
16. CxopocTb pacrpoCcTpaHeHus BOJIHBI OIpeiesisieTcst o hopmyiie

a)y =AT 6)U:$ B) U= A®

Bapuanr 2.
1. Ilepemermienne — 310
a) BEKTOP, COCJMHSIONINI HaYalIbHOE TIOJIOKEHUE Tella C KOHEUHBIM
0) paccTosiHue, MPOUIEHHOE TEIOM
B) JIMHUSI, KOTOPYIO OMMCBIBAET MaTepHaIbHas TOYKA B IPOCTPAHCTBE U BO BPEMEHU
I') ©I3MEHEHHE MOJIOKEHHUS TeJla OTHOCUTEIIBHO JPYTroro Teia
2. JIBwkeHHe, NPU KOTOPOM TEJIO 32 paBHbIE NMPOMEKYTKH BPEMEHHM CKOPOCTh MEHSETCSl Ha OJHY M Ty JK€ BEJIUYHHY,
Ha3bIBACTCS:
a) paBHOMEPHBIM 0) paBHOTIEpPEMEHHEIM  B) IIEPEMEHHBIM
3. YpaBHeHne KOOPAMHATHI TeJIa IPH PABHOMEPHOM MPSMOIMHEHHOM JBIKCHUH:
2

= at
a) S =ut 6)X=X0+UOXt+7 B) X =X, + 0, t

4. LleHTpOCTpEMUTENBHOE YCKOPEHHUE XapaKTEPU3YEeT U3MEHEHHE CKOPOCTU KPUBOJIUHEHHOTO JBIKEHUS

a) MO BENUYMHE 0) 10 HanpaBJIEHUIO B) 110 BEJINYMHE U HAIPaBJICHUIO
5. Bropoii 3akoH HeroTona nMeet ciienyromnyto GopMynnpoBky:

a) CYIIECTBYIOT TaKHE CHCTEMbI OTCUETA, OTHOCHTEIHHO KOTOPBIX TEJIO JBIDKETCS! NPSMOJMHEHHO U PaBHOMEPHO,
€CITM Ha HeTo He JICHCTBYIOT ApyTHe CHIIBI MIIH JeHCTBHE 3TUX CHJI CKOMICHCHPOBAHO

0) Tema meHCTBYIOT APYT Ha Apyra ¢ CHJIAMH, HAIPaBJICHHBIMH BJIOJb OJHOW NMPSIMOH, paBHBIMHU IO MOIYJIO U
MIPOTHBOIOJIOHBIMH MO HAIPABICHUIO

B) CcUJIa, AEHCTBYIONIAs HA TEJIO, PaBHA IPOM3BEICHUIO MAcChl HA YCKOPEHHE
6. Enuanna m3mepenns cuinsl B CU

a)H 6) Ix B) Ila r) Br
7. Kakast u3 npuBeieHHBIX (YOpMYIT BeIpaxkaeT 3akoH [ 'yka?



mM

r2

a) F=ma 6) F =uN B) F, =—kx nkF=G

8. ®opMynHMpOBKa 3aKOHA COXPAHEHHS UMITYJIbCa!
a) BO BCEX MHEPUMAIBHBIX CHCTEMaX OTCYETa OJIHU U TE K€ MEXaHMYECKHUE SBJICHHS MPOTEKA0T OJMHAKOBO
0) MOJHBIA UMITYJIbC JIF000I MEXaHNYECKOW CHCTEMBI SIBIISIETCS] BEIMYMHON TOCTOSIHHON
B) MOJIHBIH UMITYJIbC 3aMKHYTOH CHCTEMBI SIBJISICTCS BEIMYMHON TIOCTOSTHHOM
9. [ToTeHuMaNbHAsI SHEPTHS — 3TO PHEPTHS, 3aBUCSILAS OT
a) cKopocTeH Ten
0) B3aUMHOTO PaCIIOIOKEHUS T
B) XapakKTepa ABIKCHHS
T') CKOPOCTEH M B3aMMHOTO PACTIOJIOKCHUS TEl
10. dns 3aMKHYTOH CHCTEMBI TeJ B JII000H HHEPIHAIEHON CHCTEME OTCUEeTa SBISIETCS OJMHAKOBOM
a) TOJIbKO KHHETHUYECKas SHEPTHs
0) TONBKO IMOTEHITHAIBHASI YHEPTHSA
B) IOJIHASI MEXaHUYECKasi SHEPIUsl
T') TIOJIHAs SHEPTHS
11. Ha Tteno, morpy>keHHOE B JKHJKOCTb, JACHCTBYET CO CTOPOHBI )KUAKOCTH HAIpPaBJICHHAs BBEPX BBITAIKHMBAIOIIAs CHIIA,
paBHas BeCy BBITECHEHHOHN TEJIOM KHUAKOCTU. DTO (OPMYITHPOBKA!
a) 3aKOHa JUISl TUIPOCTATUYECKOTO JIaBICHHS
0) 3axoHa Apxumesna
B) 3aKOHA HEPA3PBIBHOCTH
T) ypaBHeHus beprymnn.
12. MakcuManbHOE OTKJIOHCHHE KOJICOIFOMEHCSt TOUKH OT TOJIOKEHHUS pAaBHOBECHSI — 3TO
a) aMIUTUTYAa 0) HauanpHas paza  B) ¢aza KomeOaHMIA T) CMEIICHHE
13. CxopocTs nprobperaeT HanbombIIee a0COMOTHOE 3HAUECHHE TIPH ...
a) HauOOJIbIIEM OTKIOHEHHH OT IOJIOKEHHS PaBHOBECHS;
0) MPOXOK/ICHUH TEJIOM MOJI0XKEHHSI PAaBHOBECHSI.
B) Mepexo/ie Tella U3 MOJIOKEHUS] pABHOBECHSI B TIOJIOKEHNE HAHOOJIBIIEr0 OTKIIOHEHHSI.
14. KonebaHuss CHUCTEMBI, KOTOPHIE COBEPIIAIOTCS 3a cyeT pabOoThl HEPHOANYECKH MEHSIOLIECHCS BHEUIHEH CHIIbI,
Ha3bIBAIOTCH ...
a) 3aTyXaroIlUMHU 0) He3aTyXaroIIUMHU B) CBOOOIHBIMHU T) BBIHY>KJICHHBIMU
15. JInuHOI BOJHBI HA3BIBAIOT
a) HanOoJIbIIIEE PACCTOSIHNE MEXXAY TOUKaMHU, KOJICOTFOIIMMHUCS B OANHAKOBBIX (ha3ax.
0) cpemHee paccTOSHUE MEX/y TOUKaMH, KOJICOIIOIINMHICS B OMHAKOBBIX (a3ax.
B) HalMEHBIIIEE PACCTOSHUE MEX/y TOUKaMH, KOJIEOIIOIMNMHCS B OJJMHAKOBBIX (hazax.
16. BoxnHa, pacnpocTpaHsIOmascs B IPOCTPAHCTBE OT KAKOT0-JIMO0 HCTOYHNKA, Ha3bIBACTCS

a) Oerymiei 0) crosiueit B) OTpakKeHHOU
OTBeTHI
1. 2. 3. 4, 5. 6. 7. 8. 9. 10. | 11. |12. [ 13. |14. |15. | 16.
Bapwuanr | 6 8 a o a 2 2 8 a 8 a o a 8 o o
1
BapuanT | a o 8 4] 8 a 8 8 o 2 o a 6 2 8 a
2

2 cemectp. Temb1 5-8 .
( Tema 5. Ocnosnvie npedcmagnenus MOLEKYIAPHO-KUHemu4eckou meopuu 2azos. Tema 6. Ochosbt mepmoounamuxu. Tema
7. Peanvuvie eazvl. Tema 8. )Kuokocmu. Teepovie mena.)

1. [ToHsATHE «HIEaTBHBIN ra3» MPUMEHUMO TOT[a, KOTJa MOKHO peHeOpeUs:
a) MOTEHLMAJILHOM SHEprueil yacTuly
0) KHHETUYECKOI SHEPTHel YaCTHI
B) MOTCHIMAILHOW YHEPTUEH YaCTHUI] K UX pa3MepaMu
') Maccoi yacTuil.
2. Kakas u3 npuBeIeHHBIX HIKE (POPMYIT SABISICTCS OCHOBHBIM YPaBHEHHEM MOJICKYISIPHO-KHHETHYECKON TEOPUH ra3oB?

a) v=N/N, 6) u=myNy B)p=%nm0? r pV="1RT.
7]

3. OauH MOJIb BELIECTBA PABEH. ..

a) KOJIMYECTBY BelllecTBa Maccoi 12 rpamMMmoB;

0) KOJIMYECTBY BEIIECTBA CHCTEMBI, KOTOPAsi CONEPKUT CTONIBKO XKe CTPYKTYPHBIX JJIEMEHTOB, CKOJILKO
COZIEPKUTCA B U30TOIIE YIIepoaa C12 Maccoll 12 rpaMMoB;

B) KOJIMYECTBY aTOMOB M MOJIEKYJI, KOTOPOE COAEPIKUTCS B TIOOOM BeleCTBe Maccoil 12 rpaMMoB;




T') KOJIMYECTBY CTPYKTYPHBIX 3JIEMEHTOB B H30TOIIE yTIIEpoaa C] , Maccoit 12 rpaMmoB.
4. VI30XOpHBI TIPOIIECC OMUCKHIBACTCS YPaBHEHUEM:

V vV
a) pr _ const ©6) 2 =const B) — =const 1) pV =const.
T T T

8. Ilpouecc, npencraBiIeHHbIN Ha rpaduKe CIIpaBa, ...
a) n300apHEIi 0) N30XOpHBII B) M30TEPMUICCKUH
6. YpaBHEHHUE COCTOSHHMS VIS TPOU3BOIBHOTO KOJIMYECTBA NACATBHOTO ra3a;

m )24
a) pV=—RT  6) pV=RT B) 7=const r) p=nkT
U

8. bapomerpuueckas popMmylia ycTaHaBIMBAET 3aBUCUMOCTD JAaBJICHHS aTMOC(EpBI OT BHICOTHI HaJl YPOBHEM MOPSI:
a) IpU HEM3MEHHOH TeMIeparype
0) npu yObIBaroIeil TemmepaType
B) IIPH BO3PACTAIOLICH TeMIieparype
T) U1 IPOU3BOJIEHO TeMITepaTyphl
8. Ecin MoJtexyia obmamaer | cTeneHsIMA CBOOOIBI, TO CPEIHSISI SHEPTHSI MOJICKYIIBI:
—= — — 1 - 3
a) & =kT'; 6)8=EkT B)(C;:EkT; r)gzzikT

9. Tuddysus — ato mpouecc
a) IPOHUKHOBEHUS OJTHOTO ra3a B 00beM, 3aHATHII JPYriMM Ta30M JABH)KEHHS MOJIEKYJI U3 OJJHOTO CJIOS B Ipyron
0) mepeHoca UMILyJIbCa YIOPSIOYEHHOTO
B) BHIPaBHMBAHMS KOHIIGHTPAIINH I'a3a BO BCEX TOUKaX MPOCTPAHCTBA
T') BBITECHEHUS! OJTHOTO T'a3a APYTUM M3 JaHHOTO 00bheMa MpOCTpaHCTBa
10. IlepBblil 3aKOH TEPMOJIMHAMUKY YCTAHABIMBAET CBSI3b MEXKIY:
a) TETUIOTOH U paboToii.
0) BHYTpEHHEH YHEpTHeH CHCTEMBI H PabOTOM
B) BHYTpEHHEH YHEPTUeH CHCTEMBI U TEIIIOTON
') BHYTpEHHEH sHeprueit CuCTeMBI, TeIUIOTON U paboToH;
11. Jlas kakoro mpoliecca NepBblif 3aK0H TepMOAMHAMHKH 3anuchiBaetcs kak 0Q=dA?

a) H30XOpHOro0  6) U30TEPMUUECKOTO B) U300apHOr0  T) aanabaTHOTO
12. BeiGepure ¢pa3y, B KOTOpOW NpaBHIBHO OOOCHOBaH OTBET Ha BONpoc: «B0O3MOXeH M mporecc TemiooOMeHa,
€IMHCTBEHHBIM PE3YJIBTaTOM KOTOPOTo ObUIa OBI IIepeaada SHEPIHU OT XOJIOIHOTO Tela K ropsaeMy?»
a) HeBo3mookeH, Tak Kak HapyIIAeTCs 3aKOH COXPaHEHHS SHEPTHH.
6) HeBo3morkeH, Tak Kak HapymaeTcst HepBbIH 3aKOH TEPMOANHAMUKH.
B) HeBo3MOKeH, Tak KaKk HapymaeTcst BTOPOi 3aKOH TEPMOIMHAMHKH.
r) Bo3MoskeH, Tak Kak BBINOJIHACTCS 3aKOH COXPAaHEHUS SHEPTUH.
13. TonmuHa MOBEPXHOCTHOTO CIIOSI paBHA
a) paguycy MOJIEKYJISIPHOTO JEHCTBUS
0) 3pPeKTUBHOMY THAMETPY MOJICKYJIbI KUIAKOCTH
B) CpEAHEMY PAINYCy MOJEKYT KHUIKOCTU
T') MEXXMOJIEKYJIIPHOMY PacCTOSIHUIO
14 KanwuispHele SBICHHS - 3TO
a) TIpolece OTPBIBA KAl OT MTOBEPXHOCTH TBEPIOTO Tela
0) sIBTICHUS] CAMOIIPON3BOJILHOTO TOAHATHS WIIH OITyCKaHHS XKUAKOCTH 110 Y3KUM KaHaJlaM U TpyOKam
B) JIBIDKCHHE XHUJKOCTH BHYTPH KaIlMUIIpa
T') IPOIIECC CaMOIPON3BOJILHOTO MEPEX0a M3 KHUIKOT0 COCTOSIHUS B Ta3000pa3HOe
18. MoisipHas KoHIeHTpanus B 3akoHe BanT-I'odda — 310 oTHOIIIEHNE
a) Macchl paCTBOPEHHOT'O BEIIECTBA K 00BEMY
0) Macchl paCTBOPEHHOTO BENIECTBA K MacCe PACTBOPUTEIIS
B) YHKCJIa MOJIEH paCTBOPEHHOTO BEIIECTBA K 00IIeMYy YHCITy MoJieii B 00beme
T') KOJINYECTBA PACTBOPEHHOTO BEIIECTBA K 00BEMY
16. Pa3nuane Gu3nuecKux CBOWCTB B PA3IMYHBIX HAPABICHUSIX — 3TO
a) U30TPOIHUS
0) M3PHTPOIH
B) aHU30TPOMNHUS
18. Yem 00ycCIIOBIICHBI CHIIBI IPUTSDKEHHST B HFOHHBIX KPHUCTAJIIax?
a) HaJIMIMEM CBOOOHBIX JICKTPOHOB, 00pa3yIOIINX 3JIEKTPOHHBIN ra3
0) 2J1eKTPOCTATHYECKUM NPUTSHKEHHUEM pa3HOMMEHHBIX 3apsi/ioB
B) 2JIEKTPOCTaTUUECKUM IPHUTSHKEHHEM OJHOUMEHHBIX 3apsI0B
F) HE3HAYUTECIBHBIM CMCHICHUEM J3JIEKTPOHOB B DJICKTPOHHBIX 000JI0YKaxX aTOMOB
18. PaBHOBecHe nBYX (ha3 m3o0Opakaercs Ha Ga3oBoi guarpamme



a) OKPY>KHOCTBIO 0) Toukoi B) OTPE3KOM MPSIMON ~ T) JIMHUEH
OTBeTHI K TECTY 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 |15 16 |17 |18

2 B b 7] 6 a a 7] a 2 9] 6 a 9] 2 6 7] 2

Temwt 8-11
(Tema 9. Onexmpocmamuxa. Tema 10. Hocmosinusitl snexmpuueckuii mok. Tema 11. Maenumnoe none. Tema 12.
Asnenue 51eKmpomMacHUmMHOU UHOYKYULL)
Bapmuasnr 1.
1. ®opmyna 3akoHa Kynona, onpeaensonero cuily B3auMoAeUCTBUS 3aps0B B BAKYyMe

a)F:L%@F:L%L B)F:L% r)F:L%L
Are, Are, o® r Arg, T Are, 1> r
2. I'ycroTa muHMI HANPSHKCHHOCTH XapaKTEePHU3yeT

a) HalpaBJICHUE BEKTOPA HAPSHKEHHOCTH

0) BenMINHY HAPSHKEHHOCTH

B) BETMUMHY CHIIBI, IEHCTBYIONICH Ha 3apsij

T') HaIllpaBJICHHE ACHCTBUS KYJIOHOBCKOM CHIIBI

3. IToteHuman moisi, CO31aBa€MOr0 TOUSUHBIM 3aps0M (| Ha paccTosiHuU R B BakyyMe, onpeaenseTcs 1o Gpopmyie
2
w
D= G p=— mp=a =t
4re R 4reoR dre,R q
4. HanpsKeHHOCTB TI0JIS CBSI3aHHBIX 3apsIOB BHYTPH TUAJICKTPUKA, IIOMEIICHHOTO B AIICKTPOCTATHICCKOM TI0JIE
a) HaIpaBJICHA MMPOTHUBOIIOJIOKHO HANIPSHKEHHOCTH BHEITHETO TIOJIS
0) HampaBJieHa TaK ke, KaK HaMpsHKEHHOCTh BHEIIHETO MOJIs
B) paBHa HYIIIO
T') HE 3aBHCUT OT BEJIMYMHBI BHELIHETO IMOJIS
5. 3a HampaBJeHUE TOKA IPUHUMAETCS Aperd
a) OTPULATENIFHO 3apSKEHHBIX YaCTHIL
0) He3apsHKCHHBIX YaCTHIT
B) ITOJIOKUTEIBHO 3aPSHKCHHBIX YACTHI
T') KaK MOJIOXKUTEIHHO, TaK ¥ OTPUIIATEIBEHO 3apsHKEHHBIX YacTHIL.
6. Ha pucynke m3o0OpakeHa cxeMa COCAMHEHHs IIPOBOJHUKOB. BriOepurte mpaBUIBHOE
YTBEpXKICHHE R, R,
a) Pesuctops! R; 1 R3 BKIIFOUEHBI IOCIIEJOBATEIIEHO
0) Pesucropsl R; 1 R, BKIIFOUCHBI MTapaiieabHO.
B) Pesucropsr R, u R3 BKMoueHsI mocneoBaTeIbHO R,
7. MarautHoe IoJie co3aaercs
a) KaK HEMOIBM)KHBIMH, TaK U JIBHKYIIUMHUCS JICKTPHUCCKHUMHU 3apsiiaMu
0) HEMOIBIXKHBIMH 3apsIaMH
B) IBHKYIIUMHUCS 3ICKTPHUSCKUMH 3apsiiaMu
8. Bekrop MarHUTHOM WHAYKIMH TOJS, CO3JaHHOTO JBYMs MapajulelbHbIMH oOauHakoBeiMu 1m0 cuie (11=1,)
MIPSIMOJIMHEWHBIMA TOKaMH, HO TEKYITUMH B IPOTHBOIIOJIOKHBIX HATIPABICHUAX, KaK MTOKa3aHO HA CXEMe, B TOUKE A
a) HaTIpaBJICH BBEPX 0) HarmpaBIicH BHH3 B) paBeH HYITIO T) HaIIpaBJICH BIICBO
9. Kakoe u3 nmpuBeJeHHBIX BBIPAKCHUH XapaKTePU3yeT CUIy NEUCTBHS MAarHUTHOTO TOJS Ha JBIDKYIIUHCS 3apsia?

[0}

a) F=qE 6) F =Bllsina B) F=Blousina r) F=quBsina
10. SIBeHre BOBHUKHOBEHUS AJICKTPUIECKOTO TOKA B KATYIIKE ¢ 3aMKHYTHIMH BBIBOJIAMU TIPH JTFOOOM H3MCHEHUH
MarHUTHOTO MOTOKA Yepe3 Hee Ha3hIBaeTC s

a) MarHUTHON MHIYKIIHEH

0) 2J1eKTpOCTaTHYECKON MHAYKINEH

B) 3JICKTPOMArHUTHOW HHIYKITUCH

T') CaMOMHIYKIUEH

11. 5AC camMouHIYKIMH OoNpeaenseTcs mo Gopmyiie

a) BScosa 6) IBl sina B) _do r) — Ld—I
dt dt
Bapuanrt 2.

1. HanpspkeHHOCTB 3JIEKTPHUYECKOTO MOJsi B JAaHHOW TOYKE CpPEeAbl, YAalIeHHOH Ha paccTOSHUE I OT TOYEYHOTO 3apsija,
orpezensieTcst o popmyie




il
.

Rl &l
er er?
2.DNMeKTPUIECKUN TUTIONb — 3TO CUCTEMA, COCTOSIAS U3

a) OJIMHAKOBBIX TI0 BEJIMYMHE M 3HAKY TOUCYHBIX 3aPsI0B

0) OJTMHAKOBBIX 10 BETHYUHE U MPOTUBOIOJIOKHBIX 10 3HAKY TOUCUHBIX 3aPSIOB

B) JIBYX OJTUHAKOBBIX I10 BEIUYMHE W 3HAKY TOUCUHBIX 3aPsAII0B

T') IBYX OJIMHAKOBBIX MO BEJIMYMHE U IIPOTHBOIOIOKHBIX MO 3HAKY TOYCUHBIX 3aPSAI0B
3. DOKBHIIOTEHIMAIBHEIEC TOBEPXHOCTH — ATO

a) COBOKYITHOCTH TOYEK, HMEIOIINX OJAMHAKOBYIO Pa3HOCTh MOTCHIHATIOB

0) TMHUM PaBHOTO ITOTEHIIHAI

B) cpepsl paBHOTO OTCHIIHAIA

') COBOKYITHOCTH TOYEK, HIMEIOIIUX OAMHAKOBBIN MOTEHIINAI
4. DNEeKTPOEMKOCThIO IPOBOIHIKA HA3bIBACTCS BEJIMUMHA, PAaBHAS

a) cyMMe 3apsijia MPOBOIHUKA M €ro MOTCHI[Aa

0) mpoM3BEICHUIO 3apsaa MPOBOHIKA HA €TO MOTCHIIHAT

B) OTHOIICHUIO 3apsi/ia MPOBOIHUKA K €r0 MOTCHIIAATY

T') Pa3HOCTH 3apsiJia MPOBOJIHUKA U €ro MOTCHIIAIA
5. DJEKTpUUYECKOE COMPOTHBIICHHE W YICIHHOE JIICKTPUYCCKOE COMPOTHBICHHE CBSA3aHBI MEXKIY COOOW CIICAYIOIIMM
COOTHOIIIEHUEM

a)R:%L &) R=pLS B)RZL—pS n R

a) Eq 0) k B) k r) k

_Ls
yo,

6. PaboTa a1eKTprYecKoro Toka Ha y4acTKe IIEIH ONPEAesieTCs BBIpaKEHUEM
a) A= Ut 6) A=IU ) A=IR 1) A=I°R

7. HanpaBneHI/Ie JIMHUHA MarHATHOTO oJig, c031aBacMOro MpOBOAHUKOM C TOKOM, OIIPEACIIAIOT IO MIPpaBUITy

a) OypaBumKa 0) mpaBoii pyku B) JICBOU pyKH r) Jlenma.
8. HanpaBnenue neiicTBus cuiibl AMIiepa onpeaesiseTcs o npaBuiry
a) JIeBOH pyKH 0) OypaBunka B) MPaBoil pyKu r) Jlenma

9. Kak HamnpaBjeHbl MAarHUTHBIE MOMEHTBI AaTOMOB JIHaMarHeTUKOB, BHECEHHBIX BO BHEIIHEE MATHUTHOE moJie?
a) o moyt0  0) MPOTHB MOJS  B) MEPHEHAUKYISPHO MOJIO.

10. 5/IC MHIYKIMK B 3aMKHYTOM KOHTYpE U3 OJJHOTO BUTKA OIIPEAENACTCS BHIpaKCHUEM

a) —d—@ 6)d—@ ) IBlsina r)d—lP
dt dt dt

11. 5AC caMOMHIYKIMH OoTNpeaeseTcs mo Gpopmyie

a) BScosa 6) IBl sinx B) _do r) — Ld—I

dt dt
OtBetsl
2 3 4 6 8 10 11

Bapwuanr 1 2 o 8 a 8 o 8 o 2 8
BapuanT 2 8 2 2 8 a a a a o

Temsr 14,15, 17
(Tema 14. Ocrosbr ceomempuueckoti onmuxu. Tema 15. Boanosas onmuxa. Tema 16 Bzaumooeiicmsue ceéema ¢
sewecmeom. Tema 17. Keanmosvie cgolicmea uznyuenus)
1. CBeT B mpo3payHOii OTHOPOJHOH CpeJie paCIPOCTPAHIETCS:
a) 10 MPSIMBIM JIMHUSAM ~ 0) IO KPYTy B) TIO IPOU3BOJIEHON TPAEKTOPHH
2. Ecnm mpm mepexome cBeTa M3 BO3AyXa B CpeAy C IOKas3aTelneM MpeloMIICHHs N yroia MaaeHus paBeH 1, a yroia
MIPETIOMIICHHS I, TO 3aKOH IPEIOMIICHHS CBETa IS ATOTO CIydas:

sini sinr sini sinr
— = 6) —=n, B) —— =N r) ——=~n
Sinl sinr sinr Sin
3. IIpu nepexoe cBeTa OT ONTHYSCKH MEHEE IUIOTHOI cpelibl B 60Jiee MIOTHYIO yroJl MPETOMIICHHUS:
a) yBEJIIMYNBACTCS 0) yMeHbIIaeTCA

B) CHayaja YMEHBIIIAETCS, 3aTEM YBEININBACTCS
T) CHayasia yBeJIMYMBACTCS, 3aTEM YMEHBIIAeTCS

4. JIy4 nepexoauT U3 BObI B BO3ayx. Ha KakoM U3 pUCYHKOB MPaBUIIBHO M300paKeH X0 Jiy4da B BO3AyXe?




T e B
BOIAYX
BOA3

a) 1 6) 2 B) 3 r) 4
8. M3o0paxenuro 00beKTa S COOTBETCTBYET TOUKA
s* 4, 1‘ °1
2F F i . 2F
2 *3
a) 1 6) 2 B) 3 r) 4

6. Koraa moxet HaOMr0AaThCs MHTEPGEPEHIHS TBYX IMyYKOB CBETA C PA3HbIMU TTAHAMH BOJIH?

a) U OJTUHAKOBOW aMILTUTYIC KOJICOaHUH

0) IIpu OJMHAKOBBIX HAYATBHBIX (ha3ax KOJICOAHUH

B) Bcerna

T) HU IIPH KaKUX YCIOBHSX
8. VcioBus, HEOOXOAUMBIE M JIOCTATOYHBIC Uil HAOMIONCHUS MUHUMYMA UHTEP(DEPEHIUH 3JICKTPOMATHUTHBIX BOJH OT
JIBYX UCTOYHUKOB

a) pa3HOCTh X0Ja Al = i(ZK' + 1)— , ICTOYHHUKH BOJIH KOT€PEHTHBI

B) pasHocTh xoaa Al = +2K - — , ICTOYHHKH MOTYT OBITh JIFOOBIE;

r) pasnocth xona Af = +2K - — , HCTOYHUKH BOJIH KOTEPEHTHBI;

2
4
2

A
) pasHocTh xoma Af = i(ZK + 1)5 , ACTOYHAKH MOTYT OBITh JTIOOBIC;

8. Cornacuo mpuniuny Itolirenca-OpeHens Kaxkaas TOYKa, 0 KOTOPOU JOILIa BOJHA OT UCTOYHUKA CBETA, CTAHOBHUTCS
LIEHTPOM

a) BTOPUYHBIX BOJH

0) BTOPHYHBIX C(hepUICCKUX BOTH

B) BTOPUYHBIX KOTEPEHTHBIX BOJH

T') BTOPUYHBIX C(hepHIECKIX KOTEPEHTHBIX BOJIH
9. Ha miens mupuHoOit b magaetT HOpMaIbHO MyYOK MapasIeNbHBIX Jydeil. Y CIoBHe MUHHMYMa THGPAKIUH Ha Y3KOH IIeITH
B HEIIPO3PAaYHOM DKpaHe

a) bsingzizu 6) bsing =+kA ) bsin 2¢:i% r) bsingo:i%

10. TTomspu3anus npu MPOJOTBHBIX KOJICOaHUSIX
a) BO3MOJKHO BCerja
0) BO3MOXHA B 3aBUCHMOCTH OT BHA NOJISIPU3aTOPa M aHAIH3aTOPa
B) HEBO3MOJKHA HM IIPH KaKNUX yCIOBHAX

11. lHTEHCHBHOCTB CBETa, IPOLIE/IIEro Yepe3 MOTJIOMIAoIIee BEIIECTBO, ONPEACIIIETCS 3aKOHOM
a) Mamoca 6) bproctepa B) ['tolirenca r) Byrepa

12. ®0TOH — 3TO YacTHUIA, ABUKYIIAACS
a) ¢ OOJBITION CKOPOCTHIO M 00JIaAar0NIast MacCOU, 3aBUCSIIEH OT CKOPOCTH
6) co cKkopoCTHIO CBETA M 00J1a1atoIasi MacCcou IOKOsI, OTIMYHOM OT HyJIs
B) CO CKOPOCTBIO CBETa, Macca MOKOsI KOTOPOH paBHA HYJIIO

13. Baemnunii porodddexr — 3To
a) UCITyCKaHHE 3JIEKTPOHOB BELIECTBOM B PE3yJIbTaTe €ro HarpeBaHUs
0) BBIpBIBaHHUE IEKTPOHOB U3 BEIIECTBA IO]] ICHCTBHEM CBETa
B) YBEIMYCHHUE ICKTPHUIECKOH IPOBOIUMOCTH IO ICHCTBHEM CBETa

Omeemvl kK mecmy
1 2 3 4 5 6 7 10 |11 |12 |13
6 4 a B 2 a 2 o 8 a 8 0

©




7 cemecTp

Tempbr 18-21.
(Tema 18. Bonnossie ceolicmea geujecmaa. Inemenmol keanmosoti mexanuxu. Tema 19. Cmpoenue amoma. Tema 20.
Cmpoenue amomnozo s0pa)

1. B gem cyTh runoress! ae-bpoina?
a) DIIEKTPOHY NPHCYIIA ABOMCTBEHHAs NPUPOJIA.
0) 2JEKTPOHY ITPUCYIIN TOJIBKO BOJHOBBIE CBONCTBA.
B) JJIEKTPOHY IPUCYIY KOPIYCKYJISIPHbIE CBOMCTBA.
T') DJIEKTPOH 00JIa1aeT AIMHON BOJHBI, HO HE HMEET UMILYJIbCa.
2. Kaxoe siBnenue nHabmozaercs B onbite K. /IoBuccona u JI. [xepmepa?
a) HHTEepEepeHITNS; 0) mucpaxiys; B) TIOJIIPU3ALIAS;
T) paccesHIe YacTHII.
3. o xakoMy YCIIOBHIO OTIpeessieTcsl AU PaKIHOHHBI MaKCUMyM?

a) 2d sin 6=(2k+1) % 6) 2d sind= %’1 B) dsinf=(2k+1) A

r) 2dsinf=kA

4. Ecnu niivHa BOJIHBI Jie Bpoiis yacTull olMHaKkoBa, TO HAaHOOJIbIIEH CKOPOCTHIO 00J1a1at0T
a) JIEKTPOHBI  0) O-YaCTHITHI B) HEUTPOHBI T) IPOTOHBI

5. CooTHolieHue HeomnpeaeneHHocTei I 'eiizenbepra o3Havaer, 4To:

a) MHKPOYACTHIIAa MOXET HMETh OJHOBPEMEHHO M OIPEICICHHYI0 KOOPAWHATY M OIPEACICHHYIO MPOEKIHIO
UMITyJIbCa;

0) MHKpOYacTHIa HE UMEET HU ONPEJEICHHBIX KOOPJWHAT B IPOCTPAHCTBE, HU OTPEIEICHHOT0 UMITYJIbCa;

B) MHKPOYAcCTHI[A HE MOXKET MMETh OJHOBPEMEHHO M OINPEJEICHHYIO KOOPAMHATY M ONPEICICHHYIO MPOEKIHUIO
UMITyJIbCa;

T) pe3ynbTaThl JIOOBIX (PU3NUECKUX U3MEPEHHUI HE OTPEIEIICHBI.
6. CornacHo ubeil MOAEIH aTOM NPEICTaBIAET COO0H PaBHOMEPHO 3al0JIHEHHBIHN MOJI0KUTEIbHBIN 3JIEKTPUYECKHUI map,
BHYTPHY KOTOPOTO HAXOMASTCS DJIEKTPOHBI?

a) Tomcona, 0) Pesepdopna, B) bopa, r) OpeHkens.
7. MaremaTtuueckas 3anuch Broporo nocrynara bopa nmeer Bun:
a)v=(E, —E,)h wh/ -E -E,
6) hv=E“ —E"nm rn hv=E, -E,
8. YupTpaduoneroBas 061acTh CIIEKTpa aTOMa BOJOPOJIa COOTBETCTBYET CEPUH:
a) bamemepa 0) Jlaiimana B) [lamena  r) Punbepra
9. B 0606menH0# popmyne bamesmepa mocTossHHOE 3HAYCHHE N OTIPEICIISICT:
a) CepuIo 0) CIIEKTPaIBHYIO TEPMY
B) OT/IENIbHBIC JINHUN CEPUU T') TPaHHIBI CEpU

10. IIpaBuno kBaHTOBaHUS (TpeTHil moctynaTt bopa) nMeeT ciaeayouryo MaTeMaTHUECKYIO 3aIiCh:

a) mur:nL 6) mur=h ) mur:E r) mur:D
2 h n

11. OpburanpHOE KBAHTOBOE YHCIIO OMPEICISICT:

a) YPOBHHM 3HEPTHH U PAANYCHI CTAIIHOHAPHBIX OPOUT

0) opOUTATBHBI MOMEHT MMITYJIECA IEKTPOHA

B) MPOEKIHS OPOUTAILHOTO MOMEHTA HMITYJIbCA 3JIEKTPOHA Ha HEKOTOPOE PON3BOJIBHOE HAIIPaBJICHHE

T) MIPOEKIWSI CITUHA Ha OCh Z
12. MakcuManbHOE YHCIIO SIEKTPOHOB, HAXOSIIUXCS B COCTOSHUSIX, OMHCHIBAEMBIX JBYMsI KBAHTOBBIMH YucIaMu N U [

a) 220 +1) 6) 2 n’ B) 2/ +1 r)n-1
13. DnextponHas KoHGHUryparus 15°25> COOTBETCTBYET ClIEAYIOMEMY XUMHIECKOMY SIEMEHTY:
a) OepUILTHIO 0) 6opy B) yTiepoxy ) JUTHIO

14. CriekTp TOPMO3HOTO PEHTTEHOBCKOTO M3JIyYSHHUSI UMEET BH]T ...

a) CIUTONTHOHM HEMPePBIBHBIN 0) muHeiuaTHIi B) TOJIOCATHIN T) CIUTOIITHOM.

Bapuanm Ne 2

1. DnexTpoHy mpucyIa IBOMCTBEHHAS IPUPOAA, T.€.
a) 3JIEKTPOHY MPUCYIIH TOJIBKO BOTHOBbIE CBOWCTBA,
0) 37IEKTPOH APOOUTCS HA YACTH;
B) OH coyeTaeT B ceOe CBOIMCTBA M YaCTHUIIBI M BOJIHBI;
T') 3JIEKTPOH 0018 JaeT KOPIYCKYIAPHBIMH CBOHCTBAMHU.



2. ITpu ocymectBiennn onbita JI.M.bubepmana u H.I'.Cymkuna Obia moxydeHa:
a) naTepPEPEeHIINOHHAS KapTUHA;
0) mudpakMOHHAs KapTUHA PEHTTEHOBCKUX JTyuel Ha IMOJIMKPHUCTAIIAX;
B) HHTEp(DEpEHIIMOHHASI KAPTHHA C OOJBIION CHIIONW TOKA, IIPH [UINTEIEHON SKCIIO3UIIHH;
) qudpakmoHHas KapTHHA ¢ OOJBIION CHIION TOKA, TIPU JIITHTEIEHON AKCTIIO3UIINH.
3. CKOpOCTB AIIEKTPOHA B YCKOPSIOMIEM TOJIE ITYIIKH OMpEeAeIsieTcs o hopMyIie:
2eU 2eU 2E m
a) V= [——; 0) ve=——; B) Ve= [~ ) V=, [ .
e e e 2eU
4. Eciii CKOpPOCTh YaCTHI] OMUHAKOBA, TO HANOOIBINCH JITHMHOMN BOIHEI 00Ia1a10T. .
a) DJIEKTPOHBI 0) o-yacTHIBl  B) HEHTPOHBI T) IPOTOHBI
5. CooTHomIeHHs HeomnpeneneHHocTe [ efizenbepra yIoBICTBOPSAIOT YCIOBUSIM:

a) Axh > Ap,, Ayh > Ap , Azh > Ap,
6) AXAp, <h, AyAp, <h, AzAp, <h
8) AXAp, > h, AyAp, > h, AzAp, > h
r) hAp, <Ax, hAp, <Ay, hAp, <Az

6. [TmanerapHast MOAETb CTPOCHHS aToMa ObUIA TIPEIIOKEHA!
a) I.TomcoHOM, 0) Pesepdopmom, B) bopom, r) Openkenem.
7. CocTostHUE, IPH KOTOPOM aTOM HE M3JIydaeT W He IOTJIOIMACT SHEPTHIO, HA3bIBACTCS:
a) CTallMOHAPHBIM 0) KBa3UCTaTUUECKIM B) pPaBHOBECHBIM I') AMHAMUYECKHM
8. JlnmrHa BOJHBI aTOMa BOJOPO/Ia B BUAMMOM 00IaCTH CIIEKTPA:
hn? n’ -4 n’
a) A=B——— 6) =B—— B) A=B——
n°+4 n n®—4
2
n
rn A=B —
n°+4
9. Cootnomenne v =T (M) —T(N) naspBaercs:
a) runote3a ae bpoiis 0) sHeprus cTallMOHAPHBIX COCTOSIHUH

B) KOMOMHAIIMOHHBIN IPUHIMIT  T) 3aIMCh IIEPBOro NocTynaTta bopa depes crekTpaibHbIe TEPMBI

10. DHeprus cTalMOHAPHBIX COCTOSHHUN aTOMa BOAOPO/Ia BEIpaXkaeTcs (GopMyIIoit:

me* 8502h2n2
9) BE=-—737 A
8g,h°n me
8eZh?n? me*
& me* K 8¢.h’n’

11. MarHuTHOE KBaHTOBOE YMCJIO ONpEAEIseT:

a) YPOBHM 3HEPTUH U PAIYCHI CTAIMOHAPHBIX OPOUT

6) opOUTANBEHBI MOMEHT UMITYJIECA 3JIEKTPOHA

B) MPOEKIHIO OPONUTATFHOTO MOMEHTA UMITYJIbCa 3JIEKTPOHA Ha HEKOTOPOE MPOM3BOIHHOE HANIPABICHHE

T') IPOEKIIMIO CIIMHA Ha 0Ch Z
12. MakcumansHOE YHCIIO 3IEKTPOHOB, HAXOIAIMINXCA B COCTOSHUSIX ONPEeNIIeMBIX 3HAUCHUEM IIIaBHOTO KBAaHTOBOT'O
qHcia:

a) Z(n)=n®
6) Z(n) = 2n?
n2
Z(n)=—
B) Z(n) =

r) Z(n)=2(2¢ +1)

13. DnextpoHHas KoHUTypalus a30Ta Z=7 UMEET BH]T

a) 1s%2s%2p’ 6) 1s°2s°2p” B) 1s' 2s° r) 1s%2s%2p°
14. Cnextp XapaKTepPUCTHYECKOTO PEHTTEHOBCKOTO M3TyUSHHSI UMEET BUJT
a) CIUTOITHON HETPEePBIBHBIN 0) muHeHyaTHIi B) MTOJIOCATHIN T) CIUTOIITHOM.

OTBeTHI
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4.1.3. JIaGopaTopHbie padoThI
4.1.3.1. Ilopsaook npogedenus u npouedypa oyeHUBaAHU
B ayauTopmM, OCHamIEHHOW COOTBETCTBYIOIIMM OOOpyINOBaHHEM, OOydaromiuecs MHPOBOIAT —y4eOHBIC
OKCIIEPUMEHTBl W TPEHUPYIOTCS B NPUMCHEHHH IPAKTHKO-OPUEHTHPOBAHHBIX TEXHONOTWH. OLECHUBAIOTCSA 3HAHHE
Marepualia U yMEHHEe NPUMEHSTh €ro Ha NpakTHKE, YMEHHs M HaBBIKH 10 paboTe ¢ 000pyAOBaHUEM B COOTBETCTBYIOLIEH
MIPEIMETHOM 00JIACTH.

JlaGopaTopHble paboTHl 1Mo AucuUIUIMHE «DU3KMKa» HPOBOIATCS IPENOAaBATEIEM COIVIACHO pa3paboTaHHOMY M
yTBEpXIeHHOMY Ha Kadexape paboueil mporpamme. Kaxnas nabopaTopHO-TpakTHdeckass padoTa BBINOJHIETCS II0
OIIpeJIeTICHHOM TeMe POrpaMMBbl B COOTBETCTBUH C 3aJlaHUEM.

[epen BbIMONHEHNEM Ka)XJ0H pabOTHI CTYIEHTHI-0aKaNaBpbl JOIKHBEI MPopaboTaTh COOTBETCTBYIOIIUI MaTepual,
UCIIONB3Ys KOHCIIEKTHI TEOPETHIECKUX 3aHATHH, IIEPUOANYSCKHE N3NAHUS, YIeOHO-METOANYSCKUE NOCOOUS ¥ yUeOHUKH

Ha kaXIoM 3aHATHM CTYICHTHI BBINOJHAIOT Pa0OTy B COOTBETCTBHHM C €€ COACPKAHHEM U METOANYECCKUMH
YKa3aHHSAMH.

ITo okoHYaHWH 3aHATHI CTYJSHTHI OQOPMIIIOT OTYET IO KaXKA0H paboTe, coOMroaas caeayouywo Gopmy:
HanmeHoBaHuE TeMBI;

Lens paboThI;

3ajanue U coJiep)KaHKe BBITIOJHEHHOW paboThI,
IInceMeHnHbIE OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.
BriBoBI IO MpoenaHHoil padoTe.

o CIHCOK HCIOJIB30BaAHHBIX HCTOYHHKOB.

4.1.3.2. Kpumepuu ouenueanus

14-15 6anj10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

OGopynoBaHHEe M METOABI WCIOJIB30Bal MpaBWIBbHO. [IposBIeHAa NPEBOCXOAHAs TEOpeTHYEecKas MOATOTOBKA.
Heo0xoaumple HaBBIKM U yMEHUSI TIOJIHOCTBEO OCBOCHBI. Pe3ynpTaT 1abopaTtopHOil paboThl MOJTHOCTBIO COOTBETCTBYET €€
LETISIM.

11-13 6a/J10B CTABUTCHA, €CJIH 00yUaAIOIIHIACS:

OOopyznoBaHue M METOJABI MCIONB30BaJ B OCHOBHOM IpaBWibHO. IIposiBieHa Xopoluas TeopeTHueckas IOJr0TOBKA.
Heo0Oxoanmble HaBBIKM U yMEHHS B OCHOBHOM OCBOEHBL. Pe3yibraT 1aboparopHoil paboThl B OCHOBHOM COOTBETCTBYET €€
LEJISIM.

8-10 6a/10B CTABHMTCSH, €CJIN 00YYAIONIUIACSI:

OOopynoBaHue W METOJbl YACTUYHO HCIIONB30BaN NpaBWiIbHO. [IposiBieHa yHOBIETBOPUTEIbHAS TEOpETHYECKas
moaroToBka. HeoOxomwMble HaBBIKM M YMEHHS YacCTHYHO OCBOEHBI. PesynmpTaT mabopaTopHOW pabOTHl 4YacCTHYHO
COOTBETCTBYET €€ LIeJISIM.

0--7 6an10B cTABHUTCS, €CJIM 00yJaAIOIIHIiCS:

OGopynoBaHHE M METOIbl HCIONB30BAll HENpaBHiIbHO. [IposBIeHAa HEyIOBICTBOPHTEIBbHAS TeOpEeTHYECKAst
noAroroBka. HeoOXoanuMble HaBBHIKM W YMEHHUsI HE OCBOCHBL Pe3ynbraT nabopaTopHOH pabOTBl HE COOTBETCTBYET e
LETISIM.

4.1.3.3. Cooepircanue oyenounozo cpedcmaea
Dopmynuposka 3adanus

TunoBbie BONPOCHI MPH 3a1UTE JIA00PATOPHBIX PadoT

1) ChopMyaupoBath 11eJ1b BBIIOIHEHHUS J1a00PaTOPHOI pabOThHI

2) Kakue TeopeTHuecKie CBEACHUS IPOBEPSIIOTCS MIPU BBIITOJTHEHUS PaOOTHI?
3) OmmcaTh yCTaHOBKY M X0 pabOTHI

4) OrnpenenuTh MOrPeIHOCTh N3MEPEHUH

5) OGcynuTh MOJTy4eHHBIE PE3YJIbTAThI

6) Cenatb BBIBOJBI

Iepeyens JabopaTopHBIX padoT

3cemectp

Tewmsr 1-4

HccnenoBanue NpsMOIMHEHHOTO paBHOMEPHOIO 1 PABHOMEPHO - YCKOPEHHOTO JBUXKEHUIA.

JluHaMuka cucTeMbl MaTepHaIbHBIX TOYEK. 3aKOH COXPaHEHHUS UMITYJIbCa. 3aKOH COXPAaHEHUSI MEXaHNYeCKON
SHEpPIuu B KOHCEpBAaTUBHOH cucteMme. CoyaapeHue AByX Tell.

HccnenoBanue BpalaTeIbHOTO JIBIKEHUS TBEPBIX TEI.

I/I3yquI/Ie K0JIe0aTEILHOIO JABMKCHUA MATEMATHYCCKOTO, IIPYKUHHOT'O U (bl/ISI/I‘IeCKOFO MAasATHHUKOB.



Onpenenenue JUIMHBI 3BYKOBOH BOJIHBIL.
4 cemecTp
Tewmsr 5-8
Omnpenenenne abCOMOTHON M OTHOCHTENBFHON BIIQ)KHOCTH BO3yXa.
Omnpenenenne koddduieHTa BHyTPEHHETO TPEHUS BO3AyXa.
OmnpeneneHye BETMYNHBI OTHOIICHHUS TEIJIOEMKOCTEH Cp/CV BO3lyXa METOJIOM aJjMa0aTHOTO PACIIUPEHHS.
Onpenenecane k03¢ HUIIEHTa TIOBSPXHOCTHOTO HATSDKEHUS KUIKOCTH
Omnpenenecane K03 HUIIEHTA TEIUIOBOTO PACIIUPEHUS TBEPIBIX TEIL.
CHsTHE KPUBOH IIaBJICHUS, KPUCTAJUTM3ALNHI | TIEPEOXITXKICHHS THIIOCYIb(HTA.
5 cemecTp
Temsr 9-12
VcenenoBaHue 3JIEKTPOCTATHYECKOTO TOJIS
3axoH OMa.
DnekTpuyecKkas MOIIHOCTb U pabora.
HccnenoBanue xapaktepucTuk ncrounuka 3J1C.
Onpeneneane k03¢ HUIIICHTA TTOJIE3HOTO ACHCTBHUS IIEKTPUIECKON IICTIH.
OrmpezenieHrne TOPHU30HTAIBHON COCTABIIAIONICH HANPSHKEHHOCTH 36MHOTO MarHUTHOTO TIOJI
[NapasnnenpHoe cOeTMHEHNE KOHACHCATOPA M KaTyIIKH HHAYKTUBHOCTH. [I0HATHE O pe30HaHCE TOKOB.
W3ydyenue nemnu rucrepe3nca U n3MepeHne napameTpoB heppomMarHeTrka.
6 cemecTp
Temsbr 14-17
Omnpenenenue nokasaress MPEIOMIICHHUS CTEKIIa ITPU TIOMOIIY MUKPOCKOIIA
Omnpenenenye JUIMHBI CBETOBOM BOJIHBI IIPH OMOIIHN TU(PPaKIIMOHHON peleTKH
I'pagyupoBKa 1Kkl CIIEKTPOCKOIA i U3yYSHUE CIIEKTPOB

1. MIPOMEXYTOUYHASA ATTECTALUSA
4.2. OueHoYHbIE cpeCcTBA

IMo mucnumumae B 3 1 7 ceMecTpax MpeIyCMOTPEHBI SK3aMeH, Bo 4, 5 u 6 ceMecTpax — 3a4er.
3a4€Thl ¥ HK3aMEHBI HAIlEJICHBI Ha KOMIUIEKCHYIO POBEPKY OCBOCHHS AUCIIUILINHEL..

4.2.1. 3auem

4.2.1.1. Ilopsaaok npoBeaeHuUsl.

IMo mucumnimae Bo 4, 5 1 6 cemecTpe NMpeayCMOTPEH 3adeT. 3adeT MPOXOoAuT Ho Omeram. B kaxiom Owmiere nBa
BOMpoca. 3adeT HaleJeH Ha KOMIUIEKCHYIO IIPOBEPKY OCBOEHMS IUCHMIUIMHBL OOydaromuiics IMojy4aeT BOIIPOC
(Bompocsl) 00 3a7aHKe (3a1aHKsT) ¥ BpeMsI Ha TIOATOTOBKY.

3a4yer MPOBOJUTCS B YCTHOM, MMChbMEHHOM MM KOMIBIOTEpHOH (opme. OueHuBaeTcsi BiaieHUE MaTepHaioM, ero
CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh NMPUMEHATh HY)KHBIE 3HAHUS, HABBIKM M YMEHUS IPU aHAIN3€e MPOOIEMHBIX CUTyalHit
U PeIIeHUH MTPAKTHYECKHUX 3a1aHUH.

4.2.1.2. Kpurepuu onleHUBaHHS.

Y CTHBINM OTBET HAa TEOPETUUECKUN BOIIPOC 110 KypCy JTUCLUIUIMHBL

26-30 6a1J10B CTABUTCSI, €CJIH 00YYAIOIIUIACS:

MIPOJIEMOHCTPUPOBAI BCECTOPOHHEE, CHUCTEMATHYECKOe M TIyOOKOe 3HaHWE y4eOHO-TIPOrpaMMHOIO MaTrepHuaia,
yMeHHe cBOOOJHO BBINONHATH 3aJaHUs, MPEIYyCMOTPEHHBIE MPOTPaMMOM, YCBOMJ OCHOBHYIO JINTEpaTypy W 3HAaKOM C
JIOTIOJTHUTENIEHON JIUTEPAaTYpOi, peKOMEHOBAaHHON IPOrpaMMON JTUCHIMILIMHBI, YCBOMII B3aMMOCBS3b OCHOBHBIX TTOHATHIH
JUCIUIUIMHBL B WX 3HAYCHWH I NpHOOpeTaeMod IpodeccHy, NMpOsBUI TBOPUYECKHE CIIOCOOHOCTH B THOHMMAHMWH,
M3TI0KEHHUU M UCTIOIb30BaHUH YU€OHO-TIPOrPaMMHOT0 MaTepHana.

21-25 6ajJi0B CTABUTCS, €CJIH 00yUAIONIHiics:

MIPOAEMOHCTPHUPOBAI TIOJIHOE 3HAHHE y4eOHO-IPOrpaMMHOTO MaTepHaia, YCIENIHO BBITOJHUI MIPEIyCMOTPEHHBIC
MIpOTpaMMOil 3aJaHUs, YCBOWJ OCHOBHYIO JIMTEPaTypy, PEKOMEHIOBAHHYIO IIPOTPaMMOIl IHCIMIUIMHBL, ITOKa3all
CHUCTEMATHUYECKUI XapaKTep 3HAHUH 10 JUCIUIUIMHE M CTIOCOOCH K UX CAMOCTOSITEIbHOMY ITOTIOTHEHHIO M OOHOBJIICHHIO B
X07ie JanpHene yueOHoi paboThl 1 MPO(HEeCCHOHANFHON AESTEIEHOCTH.

16-20. 06a/JI0B CTABUTCS, €CJIH 00yIAKOIIHICA:

MIPOJIEMOHCTPUPOBA 3HAHHE OCHOBHOI'O Y4eOHO-IIPOrpaMMHOIO Marepuaja B o00beMme, HEOOXOAMMOM IS
JajbHeimed y4eObl u npencrosimield paboTel 1O Mpodeccuy, CIPaBUIICS C BBINOJIHEHUEM 3aJaHui, IPeSyCMOTPEHHBIX
IIPOrpaMMOIi, 3HAKOM C OCHOBHOW JIMTEpaTypoi, peKOMEHJOBAaHHON POrpaMMON JUCLUIUINHBI, JOIIyCTUI MIOTPELTHOCTH B
OTBETE Ha 3K3aMEHE M IPH BHIIOJHEHHH SK3aMEHAIMOHHBIX 3aJaHWi, HO 00JlazlaeT HeOOXOMMMBIMU 3HAaHHAMH IUIST UX
yCTpaHEHUs 0] PYKOBOJICTBOM IIpEIoIaBaTedls.

0—15 6aI0B CTABUTCS, €CJIM 00YyYAIOIIUIiCSI:

MIPOAEMOHCTPHUPOBAI 3HAHWE OCHOBHOTO Y4e€OHO-TIPOTPaMMHOTO Marepuana B OO0beMe, HEOOXOIUMOM Ul
JTaTbHENIeH y4eObl U mpeacTosmieid paboTel Mo MpoQeccur, CIPABWICS C BHITIOTHEHHEM 3a/IaHUH, MPEIyCMOTPEHHBIX



MPOTPaMMOM, 3HAKOM C OCHOBHOM JIUTEPATYPOU, pEKOMEHIOBAaHHOW MPOrpaMMOi JUCIUILIIUHBI, TOMYCTHI TOTPEIIHOCTH B
OTBETE Ha PK3aMEHE W IPH BHIITOJHCHWH 3K3aMCHAIIMOHHBIX 3aJaHWi, HO 00JamaeT HEOOXOMUMBIMH 3HAHUSAMH I MX
YCTpaHEHHUS IO PYKOBOJACTBOM IPETIOAABATEIS.
3amada /WK TECT 10 U3YyYCHHOMY pa3ery

17-20 6a/1J10B CTABUTCSHA, €CJIH 00yYAIOIIUMCS:

3amaHue BHITOIHEHO TTOHOCTEIO U MIPABIIIHHO.

15-17 6annoB cTaBUTCS, €CJIH 00YIAOIIUMCS

3amaHue BBIMOJHEHO MOJHOCTHIO, HO HET JOCTATOYHOTO OO0OCHOBaHWs. MM mpu BEepHOM pEIICHUH JOMYIICHA
BBIUMCITUTEINIbHAS OIMNOKA MIIH HEIOYET, HE BIUSIOIININ Ha PaBIIILHYIO MOCICI0BATCIBHOCTD PACCYKICHUN.

12-14 6a1710B CTABUTCS, €CJIU 00YIAIOIIMMCSI:

3aaHue BBIMOIHCHO YaCTHYHO WU ¢ (JaKTHUCCKUMH U BBIYUCITUTCIBHBIMH ONTHOKAMHU.

0-11 6a)I0B cTAaBUTCS, €CJIM 00YIAIONIHMCS:

3amaHue He BBHITIOIHEHO WM BBITOIHEHO C OONBIINM KOJIMIECTBOM (DaKTHUECKUX U BRIYHCIUTEIHHBIX OMTHOOK. .

4.2.1.3. OueHo4HbIe cpeCTBA.

1 yacmo 6unema: ycmuolii omeem Ha 60npoc No pazoeny

4 cemecTp
Bonpocs! k 3auery
. CraTucTUUECKUH U TEPMOJIUHAMUYECKUI OAXOABI K U3yUEHUIO MAaKPOCKOMMYECKUX CHCTEM.
. OCHOBHBIE IIPEICTaBICHUS MOJEKYJIIPHO-KUHETHUECKOI Teopuu ra3oB. M ieanpHblit ras.
. OCHOBHOE ypaBHEHHE KHHETHUECKOH TEOPUH Tra3oB.
. CpenHas KHHETHYECKasi SHEPTUs MMOCTYIATENbHOTO JBIKEHIS MOJIeKy1.3akoH JlanbToHa.
. I'a3oBBIe 3aKk0oHEI. YpaBHeHHe MeneneeBa-Kianeiipona.
. Pacnipenenenue ckopocreit Mosiekys no MakcBeiy.
. bapometpuueckas popmyna. 3akoH pacnpeneneHus boapumana.
. Pactipenienienyie sHEpruM MOJICKYJT IO CTETIEHSIM CBOOOJBI.
. Cpennss ymHa cBoOoAHOTO MTpobera Mosiekyd1. IIoHATHe 0 SBIEHUAX IepeHoca B ra3ax.
10. Iuddyszus. Bsaskocts (BHyTpeHHEE TpeHHE). TemIonpoBo HOCTS.
11. OcHOBHBIC TEPMOIMHAMUYCCKUE TOHIATHA. BHyTpenHss sHeprus. TemtoTa u paboTa.
12. IepBoe Havano TepMoauHaMuKu. PaboTa, coBepliiaemasi ra3oM IpH U3MEHEHUSAX 00beMa.
13. IIpuMeHeHMe epBOro Havaaa TePMOJIUHAMUKH K H30TIPOLIECCAM.
14. AnuaGaTHbiit iponiecc. YpasHeHus [lyaccona.
15. Kpyrosoii nporecc. TemnoBast MalmHa.
16. O6parumbie 1 HeoOpaTUMBbIe Tiporiecchl. [ukipl. BTopoe Hauano TepMOIHHAMUKH.
17. Huxa Kapuo. KI1J] iukna Kapwo.
18. DuTponus. [IpuBenennas remora.
19. DHTponus u TepMOJUHAMUYECKAs BEPOSITHOCTh. OU3NUECKUI CMBICIT SHTPOIHH.
20. PeanbHble rassl. YpaBHenue Ban-nep-Baanbca.
21. BHyTpeHHSss1 SHEprusl peaibHOro rasa.
22. CBoiicTBa )KUIKOrO COCTOSIHUS BEIECTBA.
23. IloBepxHOCTHBIN ci10i. [IOBEpXHOCTHOE HATSHKEHHUE.
24. SIBneHus Ha TPaHHUIIE KUAKOCTH U TBEPAOTO TeJa.
25. JlaBneHue HaJ UCKPUBIICHHOM MOBEPXHOCTHIO )KUIKOCTH.
26. KannspHOCTS.
27. Kpuctammmdeckue u amopdHsie Tena. du3ndeckue THIbI KPUCTAIIIOB.
28. Cunbl, IEUCTBYIONINE MEXKIY YaCTUIIAMHU B TBEPJIOM Tejie. TerioBoe paciiupeHue TBepbIX Tell.
29. PaBHoBecue ¢a3. Pa3osrle nmepexosl. JJuarpamma cocrosaus. YpaBHeHne Kianeiipona-Knaysnyca.
2 yacmo 6unema: pewienue 3a0a4 u/unu mecm no u3yUeHHOMy pazoeny
B kauecTBe OLICHOUHOTO CpE/ICTBAa MCIHOJIB3YETCS OJHA M3 3a/ad, NpeUIaraeMbIX Ul BBITOJHEHUS ITHCHbMEHHOTO
3aJaHusl, ¥/WINA OAWH U3 BapHAHTOB TECTA.
5 cemecTp
Bonpocs! k 3a4ery
. 3aKOH COXpaHEHUs IMEKTPHUECKOoro 3apsna. 3akoH KymoHa.
. DnexTpocraTHyeckoe mnose. HampspkeHHOCT IeKTPOCTaTHIECKOTO MOJIS.
. DIEKTPUYECKHIA TUTIONb.
. [lotox BexTOpa ’nekTprdeckoro cMemenus. Teopema I'aycca — Octporpaackoro
. Illpumenenue Teopemsl ["aycca.
. PaboTa nepemernieHus 3apsiia B 3JEKTPOCTATHIECKOM TIOJIE.
. [loTeHnman 3MeKTpOCTaTUYECKOrO MOJIS.
. CBsI3b MeXly HAIPSKEHHOCTBIO U MOTEHINAIOM. DKBUIOTEHIIMANbHbIE TOBEPXHOCTH.
. IIpOBOTHUKH B 3JIEKTPUUYECKOM HOJIE.
10. JIudneKTpUKHU B SIEKTPUUECKOM HOJIE.
11. Dnexrpoemkocts. KonneHcaTopsl.
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12. DHeprus dJIEKTPOCTATUIECKOTO ITOJIA.

13. DneKTpuYeCKni TOK U €r0 XapaKTePUCTHKH.

14. 3akon OMa aJ1s1 OTHOPOIHOTO Y9acTKa Ienn

15. 3akon Oma st rienin, coaepskareit 3/{C (HEOZHOPOIHOTO ydacTKa IIEeTH).

16. 3akon Ixxoymsi-Jlenna.

17. Kiaccuyeckas Teopus  dIeKTpompoBoAHOCTH. 3akoH Owma. TpymHOCTH — KIIACCHYECKOW — TEOpUH
JJIEKTPONPOBOIHOCTH.

18. MarauTHOe 1oJiec B BaKyyme. MarHuTHBIA MOMEHT KOHTYpa ¢ TOKOM. MarHuTHast UHITyKIHS
19.3akon buo-CaBapa-Jlamnaca. [Tosie npsMoro u KpyroBoro Toka.

20.1{upkynsius BEKTOpa MarHUTHOW MHIYKIMH. [lojie coreHounma u Topouaa

21 3akoH Amnepa. Pabota B MArHUTHOM 1oJie. MarHUTHBIN TOTOK.

22 JleficTBHE MarHUTHOTO TOJISl HA ABIIKYIIIHECS 3apsi/Ibl.

23 MarHuTtHOe TI0JIe B BEIIECTBE.

24 Buasl MarHETHKOB.

25. SIBnenue AMeKTpOMarHuTHOM HHAYKIH. CaMOWHIYKITHS.

26. DHeprus MarHUTHOTO TOJIS.

27. DneKkTpoMarHuTHBIC KOJIeOaHus.

28. IlepemennsIit TOK. COMPOTHBIICHHE, EMKOCTh U MHIYKTHBHOCTH B 1IN IIEPEMEHHOTO TOKA.
29. YpaBHeHus MakcBeuia 31eKTPOMarHUTHOTO TOJIS.

30.BonHOBEIE ypaBHEHUS

6 cemecTp

Bonpocs! k 3a4ety

1. OcHOBHBIE 3aKOHBI ONITUKH.

2. Pa3BuTHe B3IIA10B Ha IIPpUpORy cBeTa. KOpIycKymspHas U BOJTHOBAsI TEOPHH CBETA.
3. Toukue nuH3bl. POpMyJia TOHKOU JIMH3BIL.

4. IMoctpoeHne M300paXCHUH B JIH3AX.

5. NnaTepdepennus ceera. KorepeHTHOCTh HCTOYHUKOB.

6. ITomy4yenue KOrepeHTHBIX BOJIH B ONTHKE. PacueT nHTEpEePeHITMOHHON KapTHHBI.
7. UatepdepeHnns Ha TOHKUX IUICHKax U miacTuHkax. Konbita HeroToHa.

8. udpakuus ceera. [Ipunnun ['toiirenca-dOpenens. 3oubr Openerns.

. Andpakuuonnsie sBneHus: GpeHess Ha OTBEPCTHU U HAa HETIPO3PAYHOM JIUCKE.
10. Audpakuys B napauienbHbIX Jy4ax (Ha Ienu 1 TMQPaKMOHHOM pEeIIeTKe)

11. EctecTBeHHBIH 1 NOIIpHU30BaHHBIN cBeT. Ilomspu3aTops! 1 aHaMU3aTOPHL. 3aKoH Mairoca.
12. TTonapu3anyus Ipu OTPaXCHUU U IPETOMIICHUH.

13. Ionsipu3anusi Npy ABOMHOM JIy4enpeOMIICHUH.

14. BzaumopeiicTBue cBeTa ¢ BelecTBoM. Jucnepeus

15. B3aumopelicTBue cBeTa ¢ BemecTBoM. Ilornolennue cBeta

16. BzaumogelicTBue cBeTa ¢ BelecTBoM. PaccesiHue cBerta.

17. 3myyerne abCOIIOTHO YEepHOTO Tena. HegocTaTku BOTHOBO TEOpHH CBETA
18.KBanTOBBIC CBOMCTBA cBeTa. DoTod(h(hekT. 3akoHHI BHEITHETO (PoTOIPDEeKTa

19. KanroBsie cBoiicTBa cBeta./laBnenue ceeta. I dext KomnroHa.

Ne)

4.2.2. Ik3amen

4.2.3.1. ITopsaaok npoBeaeHusl.

IMo aucumruimae B 1, 5 cemecrpax npexycMOTpeH 9K3aMeH. DK3aMeH IPOXOIUT o OmiteraM. B xakiom Ouere nBa
BOIpOCa.

OK3aMeH HalelleH Ha KOMIUIEKCHYIO IPOBEPKY OCBOCHHMS AWMCHMIUIMHBL OOydarommiicst IMOJydaeT BOIPOC
(Bompocsl) nmmbo 3amaHue (3agaHWs) M BpeMs Ha MOATOTOBKY. DK3aMEH IIPOBOJMTCS B YCTHOW, NMHUCBMEHHOW WIH
KOMITbIOTepHOH (hopmMe. OrieHuBaeTCs BiIaJeHHE MaTepralioM, €ro CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh NIPUMEHATh HYKHBIE
3HAHMS, HAaBBIKM M YMEHUS [TPH aHAJIN3e NMPOOJIEMHBIX CUTYallMi U PEIICHUHN NTPAKTHUECKHUX 3aTaHUH.

4.2.3.2. Kputepuu olleHUBaHMs.

YCTHBINM OTBET HAa TEOPETUUECKUN BOIIPOC 110 KypCy IUCLUIUIMHBL

26-30 6aJ1J10B CTABUTCS, €CJIH 00yYAIOIIMIICS:

MIPOAEMOHCTPHUPOBA BCECTOPOHHEE, CHCTEMATHYEeCKOe M TIyOOKOe 3HAaHHE y4eOHO-POTPaMMHOTO MaTepuaia,
YMEHHE CBOOOIHO BBIMIONHATH 3aJaHUs, MPEAYCMOTPEHHBIE MPOTPAMMOM, YCBOWJI OCHOBHYIO JIUTEPAaTypy W 3HAKOM C
JIOTIOJIHUTEIBHON JIUTEPATYPOH, PEKOMEHJOBAHHON IIPOrpaMMOIl TUCLUIUIMHBI, YCBOWI B3aHMMOCBSA3b OCHOBHBIX IOHATUN
JUCUMIUIMHBL B WX 3HAYeHWH I NpuoOpeTaeMoid IMpodecchu, NMpOsBHI TBOPUYECKHE CIIOCOOHOCTH B TOHHMAaHMWH,
N3JI0’KECHHUH M MCIIOIb30BaHUHU Y4eOHO-TIPOrpaMMHOI'0 MaTepHaa.

21-25 6ansoB cTaBUTCSH, €CJIH 00yIAIOIIHIICS:

MIPOJIEMOHCTPUPOBA TOJTHOE 3HAHUE Y4EOHO-IIPOTrPaMMHOI0 MaTepuala, YCIEIIHO BBINOJHHI NPEIyCMOTPEHHBIE
IpOrpaMMOH 3aJaHusi, YCBOMJ OCHOBHYI JIMTEPaTypy, PEKOMEHJIOBAHHYIO IPOTrpaMMON JUCLUIUIMHBI, MHOKa3al



CHCTEMAaTHYECKUI XapaKTep 3HAHUH 10 JUCIHUILUIMHE M CTIOCOOCH K UX CAMOCTOSITEIFHOMY ITOTIOTHEHUIO M OOHOBIICHHUIO B
X0JIe manpHeimen yaeOHoi paboThl 1 MpodeccCHOHAIBHON NeATeIbHOCTH.

16-20. 0a/J10B CTABUTCS, €CJIH 00yUAKOIIHIACA:

MIPOAEMOHCTPUPOBAT 3HAHHE OCHOBHOTO Y4eOHO-TIPOTPaMMHOTO Mareprana B OO0beMe, HEOOXOIUMOM Ui
JMATbHEHIIeH y4eObl W MpeacTosmeld paboTsl o Mpodeccuu, CIPaBUIICA C BHIMTOJTHCHHEM 3aJlaHui, MPeIyCMOTPESHHBIX
MPOTpaMMOi, 3HAKOM C OCHOBHOM JIUTEPATYPOU, pEKOMEHJIOBAaHHOM MPOrPaMMON AUCIUIUIMHBI, JOTYCTHUI MOTPEITHOCTH B
OTBETC Ha 3K3aMCHE W IPH BBHIMOJHCHUU 3K3aMCHAIMOHHBIX 33aJaHWi, HO 00JaJacT HEOOXOMUMBIMHU 3HAHUSAMH I MX
YCTpPaHEHUS MOJT PYKOBOACTBOM IPETIOIaBaATEIS.

0—15 6a10B CTABHUTCS, €CJIN 00YYAIONIUIICSI:

MPOJAEMOHCTPUPOBAT 3HAHHE OCHOBHOIO Y4€OHO-TIPOTPaMMHOTO MaTepuana B 0O0beMe, HEOOXOIUMOM JUIs
JaTbHEHIeH yueObl W mpecTosIeil padoThl Mo Mpodeccuu, CIPaBUIICSA C BBINOJIHCHHUEM 3aJaHHM, MPEIyCMOTPEHHBIX
MIPOrpamMMoii, 3HAKOM C OCHOBHOM JTUTEPATyPO, PEKOMEHIOBAHHOW MPOTPAMMO# TUCIMILIMHBIL, JOMYCTHII MOTPEIIHOCTU B
OTBETE Ha PK3aMEHE W IPH BHIIIOJHCHWH 3K3aMCHAIMOHHBIX 3aJaHHi, HO 00JamaeT HEOOXOMUMBIMH 3HAHUSAMH I MX
YCTpaHEHUS IO/ PYKOBOJICTBOM IIPETIOAABATEIIS.

3amada /WM TECT 1O U3yYSHHOMY pa3lery

17-20 6a1J10B CTABUTCSHA, €CJIH 00yUAIOIIHMCS :

3amaHue BHITOIHEHO TOTHOCTEIO U IIPABIIIHHO.

15-17 6aJ10B CTABUTCSHA, €CJIH 00yUAIOIIHMCS :

3amaHuie BBIMOJHEHO MOJHOCTHIO, HO HET JOCTATOYHOTO OO0OCHOBaHWs. MM mpu BEepHOM pEIICHUH JOMYIICHA
BBIYHMCITUTENbHAS OMMOKA WIN HEJAOUET, HE BIUSIOMNN HA MPaBUIILHYIO MOCIEOBATEILHOCTD PACCYKICHUH.

12-14 6a1710B CTABUTCS, €CJIU 00YYAIOIIMMCSI:

3aﬂaHI/IC BBIITOJIHECHO YaCTUYHO UJIK C q)aKTI/I‘IeCKI/IMI/I X BBIYUCIIUTCIIbHBIMU OIHI/IGKaMI/I.

0-11 6a)LI0B CTABUTCS, €CJIH 00YYAIOLIUMCS:

3amaHue He BHITIOIHEHO WM BBHIITOTHEHO ¢ OONBIINM KOJIMIECTBOM (DaKTHIECKUX U BBIYHCIHTEIBHBIX OMIHOOK..

4.2.1.3. OueHo4Hble CpeAcTBAa.

Dopmynuposku 3a0aHull

1 yacmo 6unema: ycmuolii omeem Ha 60RPOc no pazoeny

3 cemecmp

Bonpocs! k 3x3ameny

. MoMeHT cuisbl.
. MomeHT uHepuuu.
. BeiuncieHre MOMEHTOB MHEPIMU CTaHIAPTHBIX TEJI.
. YpaBHeHMEe AMHAMUKH BpaIlaTeIbHOTO ABHKEHUS TBEPAOTO Tela.
. Kunetnueckast sHeprus BpamieHus Tena. Pabota BHEIIHUX CHJI TIPU BpPAIleHUH TBEPJIOTO Tela.
. 3aKOH COXpaHEHUS MOMCHTA MMITYJIbCA.
. KonebarenpHoe nmkenue. ['apMoHIUecKe KOIeOaHNUS.
. AuddepennmnansHoe ypaBHeHHE cBOOOHBIX Koebanmid. [IpocTeiimie MexaHn4Ieckne KojaeOaTeTbHbIE CHCTEMEL.
. DHeprusi TapMOHUYECKUX KOJIeOaHUH.
10. CnoxeHune koJeOaHMii 0THOTO HATIPABIICHHS.
11. CnoxeHre B3aMMHO MEePICHINKYISIPHBIX KOJICOaHHH.
12. 3aryxaromiue KojeOaHusl.
13. BeiHyx/ieHHbIe KoJieOaHus1. Pe3oHaHc.
14. BoyiHOBBIC MTPOIIECChI. YpaBHEHHE OCTryIel BOTHBIL.
15. BonmHOBOE ypaBHEHHUE.
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7 cemecTp

Bonpocs! k 3k3aMeHy

. T'umoresa ne-bpoitnsa. Bonws! ne-bpoitns. Judpakuus s31eKTpOHOB.

. Monemn crpoenust atoma. OnbeiTel Pesepdopzaa 1o paccestHuIo -4acTHIl. .

. Hocrynatel bopa. Onbitel ®panka u 'epra.

. CriexTpajbpHbIE CepUU aTOMa BOJIOPOIA.

. Teopus atroma Bogopojia o bopy.

. KanToBsie yncna. [Tpuamnwm [aymm. CtpoeHne 3J1eKTPOHHBIX 000JI09eK aToMa.
. [lepnomaeckas cuctema sneMeHToB MeHieneena.

. Obmras KapTHHA BOSHUKHOBEHHS CIIEKTPOB. PEHTTeHOBCKOE M3ITy4YeHHE.

9. CrioHTaHHOE ¥ MHIYLIMPOBAaHHOE N3MydeHHsA. ONTHUECKHE KBAHTOBBIC T€HEPATOPHI (J1a3epHI).
10. Ctpoenue atoMHOrO siipa. OCHOBHBIE XapAKTEPUCTUKU SIIEP.

11. DHeprus cBsi3u siiep 1 AeeKT Macc.

12. SAnepuble cunbl. Moaenu siapa.

13. PaquoakTuBHOE U3JIy4Y€HHUE U €ETO CBOMCTBA.

14. 3akoH paiOaKTUBHOTO pacnaja.

01N DN AW~



15. ITpaBuna cmemenus. Anbda- u 6era-pacnaapl.

16. SInepHbIe peakuy U KX OCHOBHBIC THIIHI.

17. Peakuus nenenus anapa. Llennas peakuust nefneHus saep ypasa.

18. Peakuus cuHTe3a aTOMHEIX siiep. [IpobiaeMa yrpaBiseMBIX TEPMOSIIEPHBIX PEaKITHA
19. Kocmuueckoe u3ny4eHue.

20. DBomronys MOHATHA "dJIeMeHTapHas yacTuna". MIOOHBI 1 ME30HEI.

21. Buasl B3aUMOJEHCTBUS 2JIEMEHTAPHBIX YaCTULl. AHTHYACTHUIIBL.

22. OCHOBHBIE XapaKTEePUCTUKU JIEMEHTAPHBIX YacThll. BHyTpeHHUE KBaHTOBBIE UHCIA.
23. KBapkoBast MOZIE€TIb aJJpOHOB.

2 yacmo Ounema: pewienue 3a0a4 u/unyu mecm no U3YUEHHOMY PA30ey
B kadecTBe OIIGHOYHOTO CPEICTBAa HCIOJIL3YETCS OJHA W3 3ajad, MPelaracMbIX Ui BBITOJHECHUS MHUCHMEHHOTO
3aJ[aHusl, W/WIKA OJIMH U3 BAPUAHTOB TECTA.
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