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1. TIACIOPT PABOYEI NMPOTPAMMBI YYEBHOW JUCHMILIAHBI
0/1.06 ®U3NKA

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma yd4eOHOW IUCUUIUIMHBI SBISACTCS YacThlO IPOTPAMMBI
MOATOTOBKH creluaaucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnenuansHOcTH 38.02.07 BankoBckoe 1eno.

1.2 Mecro y4eO0HOl AUCHUILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CNEeNUAJTHUCTOB CPeIHEro 3BeHa:
YueOHas nuCHUIUIMHA BXOAUT B 001eo0paszoBaTenbHblil ruki [ITICC3

1.3. lesu u TpeOOBaAHUA K pPe3y/abTATAM OCBOCHHS Y4eOHOM TUCUMIIIMHBI:

B pesynbrare ocBoeHUs y4eOHOU MUCHMILUIMHBI O0y4YarONIUNCs JOJDKEH JTOCTUYb
CIEAYIONINE PE3YIbTATHI:

JIUYHOCMHbLE:

- YYBCTBO TOPJIOCTH U YBXKEHUS K HUCTOPUU MU JOCTIKEHHUSIM OTE€UYECTBEHHOMU
dbuzuyecko Hayku; (uU3MUeCKH TpamMOTHOE TMOBEAEHHWE B MpodeccuoHaIbHON
NeSITeILHOCTU U OBITY TIPU 0OpallleHuu ¢ TprudopaMu U YCTPOUCTBAMM;

- TOTOBHOCTh K IPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaJIU(HUKAIUKA B
u30paHHOM TIPOo(EeCCHOHATBHON ACSATENBbHOCTY M OOBEKTHMBHOE OCO3HAaHUE POJU
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHME WCHOJb30BaTh JOCTUKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(bU3HUECKUX TEXHOJOTUN IS TIOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOW TTPO(PECCHOHATEHOM NEeITeIbHOCTH;

- YMEHHUE CaMOCTOSTENIbHO J0ObIBaTh HOBBIC Jisi ce0s (U3MYECKUE 3HaHUS,
WCTIONB3YS 111 TOT0 JOCTYIHBbIE ICTOUHUKUA UH(POpMAITUK;

- YMEHHUE BBICTpaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMAaHJE IO
pelIeHno o0IIKX 3a/1ay;

- yYMEHHUE YOpaBsTb CBOEW TMO3HABATEIBLHOW JEATEIBLHOCTHIO, MPOBOIAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO PAa3BUTHS,

Memanpeomemuule:

- ACIIOJIb30BAaHME PA3JIMYHBIX BHJIOB MTO3HABATEIBLHON NESATEIBHOCTH JI PEIICHUS
dusznueckux 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUS (HAOIIOIEHNUS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJISl U3YUYEHUS PA3IUYHBIX CTOPOH OKPY KAIOIIEH
JICUCTBUTEIILHOCTH,;

- HUCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYAJIbHBIX OMEpaliii: MOCTAaHOBKHU 3a]1a4H,
dbopMynupoBaHMs TUIOTE3bl, aHadW3a © CHUHTE3a, CpaBHEHHs, O0O0OIICHNUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBHIBOJIOB I U3YUCHHS PA3IMUHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SIBJICHUA M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAaThCS B
npodeccroHanbHO cdepe;

- YMEHHUE TE€HEpPUPOBATh MJIEM M OMNPEACIATh CPEACTBA, HEOOXOIUMBIC IJII HX
peanuzaluu;



- YMEHHE€ HCIOIb30BaTh Pa3IUYHbIe WMCTOYHHUKHU MJIA MOIMy4YeHUs (HU3NUYECKOM
uH(pOpMaIH, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHaJIM3UPOBATh U MPEJICTABIATH HH(POPMAIIMIO B pA3JIMYHBIX BUJIAX;

- yMEHHE MyOJUYHO TMPEJCTABIATh PE3yJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JUCKYCCHHU, JIOCTYITHO W TAapMOHUYHO cCodYeTas cojaepkaHue #u  (PopMbI
MpeACTABISIEMON HH(pOpMaLnK;

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUN O POJIM U MecTe (DM3UKH U aCTPOHOMHH B
COBPEMEHHOM Hay4YHON KapTUHE MUPaA, O CUCTEMOOOpa3yomiel poiu GU3NKHU B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJOTHM, O BKJIAJE€ POCCUUCKUX H
3apyOEKHBIX YICHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNIHOCTH
HAOJIIOAeMBbIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; I[OHUMaHUE PpOJIH
aCTPOHOMHMHM B NPAKTHUYECKON MESITEIbHOCTH YEJIIOBEKA M JAIBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, POJIH (HU3UKU B POPMUPOBAHUU KPYTro30pa U (DYHKIIMOHATIHLHOM
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHATh UX HAa OCHOBE H3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHHE IO OKPY>KHOCTH,
WHEpUHUs, B3aUMOJCUCTBUE TeEJ, KOJeOaTeIbHOE JBUKEHHUE, PE30HAHC, BOJIHOBOE
nBkeHue; nuddysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJIKOCTEH W TBEPIBIX TEIl,
M3MEHEHHE o0ObeMa Tel MpU HarpeBaHuu (OXJIAXKIECHHUH), TEIUIOBOE paBHOBECHE,
WCTIapeHHEe, KOHJEH CAllMs, TUIaBJIeHNEe, KPUCTAIUIM3allUsl, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpEJIHEeW KMHETUYECKON IHEPTruM TEIJIOBOTO JBUXKEHHUS MOJIEKYJ ¢ a0COIIOTHOM
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHMSI Ta3a B M3OIMPOLECccax; BJIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aps/IOB, HAarpeBaHUE IMPOBOAHUKA C TOKOM, B3aUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs! UHAYKIUS, IEMCTBUE MAarHUTHOTO IOJSl Ha TPOBOJIHUK C
TOKOM U JBWOKYITUHCS 3apsijl, DJIEKTPOMArHUTHBIC KOJIEOAHUS M BOJHBI, IPSIMOJIMHEHHOE
pacmpocTpaHEeHUE CBEeTa, OTpPaKEHHUE, MpejomiieHue, UHTepdepeHIus, audpaxius u
MoJIApU3alsl CBETa, JucIiepcusi cBera; (oTodnekTpudeckuii  3¢hdexT, CcBETOBOE
JIaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAs MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECKUMHU TOHSATHUSAMHU U BEJIMUYUHAMH,
XapaKkTepu3yrnuMu GU3NYECKUe MPOIECChI(CBA3aHHBIMU C MEXaHUYECKUM JIBUKCHUEM,
B3aUMOJICHCTBUEM Te€Jl, MEXaHUYECKUMH KOJeOaHUSMH M  BOJHaMH; aTOMHO-
MOJICKYJISIPDHBIM CTPOCHHMEM BEIIECTBA, TEIJIOBHIMU IMPOIECCAMU; DJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMHU KOJICOAHMSIMU U
BOJTHAMHU; ONTHUYECKUMH SIBICHUSMH; KBAHTOBBIMHU SIBICHUSIMHU, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIMOaKTUBHOCTHIO); BJIJICHUE OCHOBOIIOJIAraroIIuMHU
ACTPOHOMUYECKMMH  TOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE HA 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW CpeJE;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/] U BCelleHHOI];

4) BnajgeHUE 3aKOHOMEPHOCTSMHM, 3aKOHAMU U TEOPUSIMH (3aKOH BCEMHUPHOIO
tsarotenus, I, II u III 3akoHsl HprOTOHA, 3aKOH COXpAaHEHHUS MEXAHWYECKOW SHEPIUH,



3aKOH COXPAHEHHS] UMIYJIbCa, TPUHIUI CYNEPINO3ULIMUA CUJI, PUHLIUI PABHOIPABHOCTH
UHEPIHUAIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpPaHEHMUS
AIEKTPUUECKOTro 3apsija, 3akoH KynoHa, 3akoH Oma s ydacTka 1ienu, 3akoH Oma s
IIOJTHOW JJIEKTpUYECKOW uenu, 3akoH Jxoynmsa - JleHma, 3aKkOH 3JIE€KTPOMArHUTHOM
WHIYKIIUW, 3aKOH COXPAHEHUS JHEPTHH, 3aKOH MPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETA, 3aKOH OTPAKCHHS CBETA, 3aKOH MPETOMIICHHSI CBETA; 3aKOH COXPaHEHUS SHEPTHH,
3aKOH COXpPAHEHUsS WMITYJbCa, 3aKOH COXPAHCHHs JJIEKTPHUECKOTO 3apsa, 3aKOH
COXpaHEHHUsI MAacCOBOTO YHCJA, TOCTYnaThl bopa, 3akoH paalOaKTUBHOTO pacraja);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaiu3e (PU3ndecKux
SABJIEHUU U IIPOLIECCOB;

5) yMeHHe yuYUTHIBATh T'PAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepHalibHasi TOYKa, WHEPIHAIbHASICUCTEMAa OTCUeTa, WJCaIbHBIM Ta3; MOJCIH
CTPOEHHUSA Ta30B, KUAKOCTEH U TBEPJbIX TEJ, TOUSUHBIN JICKTPUUECKUM 3apsi,

sllepHasi MOJENIb aToMa, HYKIOHHAs MOJENIb aTOMHOTO Sjpa IpHU PElICHUU
busznueckux 3aaay;

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
¢u3HKe: MPOBOANTH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIIMYWH, BHIOMpAS
ONTHMAJIBHBIA CIOCOO W3MEpPEHUST U HWCHOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3UUYECKUX
BEJIMYUH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysl (U3MYECKUE TCOPWHU, 3aKOHBI W TIOHSATHS, M JIEJIaTh BBIBOJBI, COOJIOIATH
mpaBuja 0Oe30mMacHOr0 TpyAda TPH TPOBEICHWM HWCCICAOBAaHWUN B paMKax Y4eOHOTO
OKCIIEPUMEHTa M y4eOHO-HCCIIEIOBATEIbCKON JIEATETBHOCTH C  HCIOJIb30BAHHEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB ®  JabopatopHOro  00OpY/IOBaHUS,
c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O METOAAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUM;

7) chOpMHUPOBAHHOCTh, YMEHHS pEIIaTh pPACUETHBIC 3a7a4d C SBHO 3aJlaHHOMN
bu3nuecKoil MOJENbI0, HCMOJIB3Yys (U3UYECKHME 3aKOHbl M TPUHIIMIBI; HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOUpATh (U3UYECKYI0 MOJEINb, BBIJACIATh (HU3UUYECKUE
BETUYMHBI W (POPMYINBI, HEOOXOAWMBIC IJII €€ peNICHUs, MPOBOIUTH pacyeThl MU
OIICHWBATh PEATHHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTHBOPCYUBYIO  IIETIOYKY
pacCcyXJeHU ¢ ONMOpoMl Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU W (HU3UYECKUE
SIBJICHMS;

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBHM MpOTEKaHMs (GU3UUECKUX SBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUYECKUX
pelieHuid B MOBCEAHEBHOM KM3HU ISl oOecredeHus: OS30IacHOCTH MPH OOPAIICHUH C
OBITOBEIMH TPHOOpPAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbI U
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TOBEJCHUS B OKPYXKAIOIICH cpejie; MOHWMaHUE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUNW (PU3UKU W TEXHOJIOTHH JUIsl PAIllMOHAILHOTO
MIPUPOIOTIOTH30BAHMSI,;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
uH(pOpMaITUH, MTOTYy4aeMON M3 pa3HBIX MCTOYHUKOB, YMEHHUH HCIIOJIL30BaTh IU(POBBIC
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TEXHOJIOTMM U1 TIOUCKA, CTPYKTYpUPOBAaHHUS, HHTEPHPETAUUUd U MPEICTaBICHUS
yu4eOHOH M Hay4YHO-TIOMYJSIpHOM HH(pOpMaluu; pa3BUTHE YMEHUH KpPUTHYECKOTO
aHaJIM3a MoJIy4aeMoi UH(pOpMaIH;

10) oBnameHue yMmeHUSIMH pabOTaTh B TPYNIE C BBINOJIHEHUEM PA3IUYHBIX
COLIMATIbHBIX pOJIEH, TUIAHUPOBAaTh pPAa0OTy TPYMIbl, PalUOHAIBHO PaCHPEENATh
JESTeNIbHOCTh B HECTaHJAPTHBIX CUTYaIUsX, aJ€KBATHO OIICHWBATh BKIAJ KaKIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE paCCMaTPUBAEMO MIPOOIEMBI;

11) oBmagenue (chOpMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH  3aIllUCH
¢uznyeckux ¢Gopmyn penbedHO-TOUEUHOUW cucTeMbl obOo3HaueHuit Jl.bpains (ans
CJICTIBIX U CIA0OBHUIALIUX O0YUAIOIINUXCS).

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHOH TUCIUIIHHBI:
MakcumanbHol yaeOHOM Harpy3ku o0ydarorierocs: 95 4yacoB, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 95 yacos.



2 CTPYKTYPA U COAEP KAHUE YUEBHOU JUCHUITIMHBI
2.1 O06bem yueOHOoi JUCHMILIMHBI U BUAbI Y4e0OHOI padoThl

Bup yuedHoii paboTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpamMMe JMCHUILINHBI) 95
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 95
B TOM YHCIIE:
JIEKLMH, YPOKH 61
NPAKTUYECKHUE 3aHATHS 26
71ab0paTOPHBIC 3aHATHS 8

[TpomexyTouHas aTTectanus B popme:
I cemectp - npyrue GopMbI KOHTPOIIS (CPpEAHMIA OaJIT IO TEKYIIMM OIIEHKaM YCIIEBA€MOCTH )
II cemecTp — nuddepeHpOBaHHBIN 3a4eT




2.2 TemaTuyeckuii miiaH u cogep:kanue ydedoHoii qucuumiuabl OJ1.06 Puszuka

Konanl
KOMIIeTeHI U
Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE ’
HanmenoBanme 3aHATHS, CAMOCTOATE/IbHAsI padoTa o0y4arouierocs, Kypcosasi padora O0bem YpoBennb (bopmuposarnuio
pa3aesioB U TeM (mpoekT) (eciii NpeyCMOTPEHBI ), HHbIE BUbI y4e0HOIi padoThl B 4acoB 0CBOCHMS KOTOPBIX
COOTBETCTBHMH € Y4eOHBIM IJIAHOM cnocodereyer
3JIEMEHT
NPOrpamMMbl
IlepBblii cemecTp
BBenenue ®Du3nKa METO/Ibl HAYYHOI'O MO3HAHMUSL. 2 1
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 22 JInuHoCTHBIE,
Pa3nes 1. Mexanuka MeTanpeIMeTHbIE U
Tema 1.1. OcnoBbl | Copep:kanne y4eOHOro MmarepuaJia 6 IIPEAMETHBIC
KMHEMaTUKH Mexanuueckoe JBH)KE€HHE. XapaKTEPUCTHUKHM  MEXAHUYECKOrOo  JIBUIKCHMS: 2 1 KOMIICTCHIIVH B
nepeMenieHue, myTb, CKOPOCTb. COOTBETCTBUU C
PaBHomepHOoe mnpsmonuHelHOe nBIKEeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTO ®I'OC cpennero
JBUKECHUSI. ob1ero
Yckopenue. PaBHonepeMeHHOE TPSAMOJIMHEWMHOE IBUKEHUE. oOpasoBaHus,
CBobosHoe najieHue Tea. PaBHOMEpHOE IBUKEHUE 110 OKPYKHOCTH. YTBEPKACHHOIO
IpakTuyeckoe 3ansaTue Nel Pemenue 3amau no Teme «PaBHOMEpHOE U 2 2 IPUKa30oM
PaBHOYCKOPEHHOE JIBUKEHUE. MunucrepcTBa
IIpakTyeckoe 3ansaTue Ne2 Pemenue 3anad no teme «PaBHOMEpHOE JBUKEHHE 2 00pasoBaHud B
10 OKPYKHOCTH. naykn PO ot
17.05.2012 Ne 413
Tema 1.2. OcnoBbl | Copep:kanne y4eOHOro MarepuaJia 8
JMHAMUKH OcHoBHasg 3agavya auHaMuku. BsammoneiictBue ten. Cuia. IlepBblil 3akoH 2 1
Herorona. Bropoin 3akon Herorona. Tperuit 3akon HeroToHa.
Cunsl B mpupoge. 3aKOH BCEMHpPHOro TiaroreHus. Cuiia TSKECTH W CHIIA 2
BCEMUPHOI'O TATOTEHUS.
IIpakTnyeckoe 3anaTue Ne3 Pemenue 3a1a4 no reme «3akoHbl HeroToHa» 2 2




Pemenne 3ana4 ¢ npoeccuoHaILHONH HANIPABJIEHHOCTbIO
Jladoparopnass paGora Nel '"M3yuenue o0coOCHHOCTEW CHIJIBI TPEHUS
(cxosbxeHus )"

Tema 1.3. 3akonsl | Conep:kanne y4eOHOro MarepuaJia 8
COXpPaHEHHH B Mmnyinbc Tena. 3aKOH COXPAHEHUs UMITyJIbca. PEaKTUBHOE IBHKCHHUE. 2
MeXaHHKe Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernmueckass sHEprus. 2
IToreHnnanpHast SHeprus. 3aKOH COXPAHEHUsI MEXAHUYECKOM YHEPTHH.
IIpakTyeckoe 3ansaTHe Ned Pemenue 3agau 1Mo TeMe «3aKOH COXpaHEHHUS 2
UMITYJIbCa
IIpakTnyeckoe 3ansaThe NeS PemeHue 3amad mo teme «3aKOHBI COXpaHEHMS 2
SHEPrUN»
Pa3nes 2. MouiekyasipHasi pu3MKa M1 TEPMOJUHAMHUKA 18
Tema 2.1. OcHoBbl | Coep:kanne y4eOHOr0 MaTepuajia 4
MOJIEKYJIAPHO- OcHOBHBIE TOJIOXKEHUS MOJIEKYJISIpHO-KHUHETHYeCKo Teopuu. Pasmepbl u macca 2 JImunoctHsIE,
KHHETHYeCKOoM MOJIEKydl W aroMoB. bpoyHoBckoe nBmxenue. Juddysus. Crpoenue METanpeIMETHBIE U
TeOpHH. ra3o00pa3HbIX, KUAKUX U TBEpPAbIX Tesl. CKOPOCTH IBMXKEHHUS MOJEKYIT M HX peIMeTHbIE
U3MEpEHHUE. KOMIIETCHIIVH B
WNneanpuprii  ta3. JlaBmenue ra3a. OCHOBHOE YpaBHEHHE MOJICKYJSPHO- COOTBETCTBUHU C
KMHETUYECKOW TEOpUH. ®I'OC cpennero
YpaBHEHME COCTOSIHUS UACAIBHOTO rasa. I'a3oBble 3aKOHBI. ob1ero
IIpakTyeckoe 3anaTHe Ne6 PemieHue 3amad 1o teMe «YpaBHEHHE COCTOSHMS 2 oOpa3oBaHus,
UJEabHOTrO0 rasa. ['a3oBble 3aKOHBD) YTBEPKACHHOIO
Tema 2.2. OcnoBbl | Copep:kanne y4eOHOro Marepuajia 6 IIPUKa30M
TEePMOAMHAMHKH BuyTpenHss sHeprus uaeanbHoro rasa. Pabora u teriora kak Gpopmbsl nepenadyu 2 Munucrepcrsa
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHBIN mpolecc. 00pa3oBaHus 1
ITepBOe HAYaIO0 TEPMOJMHAMMKHA. BTOpOE Havamo TepMOIMHAMUKH. Hayku PO ot
Tennossie aBurarenu. [lpunmun aedicteust ternoBoil MamuHbl. KITJ[ TenoBoro 2 17.05.2012 Ne 413
neurarens. OxpaHa NpUpPObI.
IIpakTyeckoe 3ansithe Ne7 Pemenue 3amau no Tteme «llepBblii 3akoH 2
tepMoauHamMuku.  IlpuMeHeHue  mepBoro  3akoHa ~ TEPMOJAMHAMUKH K
M30IPOLIECCAM).
Tema 2.3. | Coneprxkanue y4eOHOr0 MaTepuajia 4
Arperartssbie Vcnapenne u konaeHcanus. HacplmeHnHbll nap u ero cpoiictBa. AOCOIOTHAS U 2
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COCTOSIHUS OTHOCHUTEJIbHAs BIIAXKHOCTh Bo3ayxa. Touka pocel. Kumnenwe. 3aBucumocTtb
BellecTBa. TEMIEPATYpbl KUIIEHUS OT JaBiieHud. Ileperperbiii map u €ro MCnosiab30BaHHUE B
da3oBbie TEXHUKE.
nepexoabl Pemenne 3aga4 ¢ npogeccHOHATBHON HANIPABJIEHHOCTHIO 2 2,3
JlaboparopHoe 3ansiTue Ne2 «/3MepeHre OTHOCUTEILHON BIAXKHOCTH BO3IyXa»
Coaep:xanue yueOHOTo MaTepHaJia 4
XapakTepucTHKa SKUJKOTO COCTOSIHUS — BemlecTBa. [IOBEepXHOCTHBIA €O 2 1
xuakocTu. KanuuisipHble sSIBJICHMUSL.
XapakTepucTuka TBEpAOro COCTOsIHUSA BelecTBa Kpucrammueckue u amopHbIe
tena. CBOMCTBA TBEP/IBIX TEJI.
IIpakTuyeckoe 3ansaTue Ne§ Pemenue 3a1a4u no teme «BinaxxHOCTb BO3AyXa». 2 2
Pasznea 3. duekTpoauHamMuka 9 JIM4HOCTHBIE,
Tema 3.1. Copepxanue yuyeOHOro MaTepuaJa 9 MeETaIlpeMETHBIE U
DileKTprYecKoe DneKTpuuecKue 3apsibl. 3aKOH COXpPAHEHHS DSJEKTPUUECKOIro 3apsiaa. 3aKoH 2 1 IIPEIMETHBIC
noJie Kyiona. KOMIIETEHIIVH B
Onektpuueckoe mozie. HampspkeHHOCTh — 3nekTpuuyeckoro monis. I[lpuHumn COOTBETCTBUU C
CyNEPIO3UIIH NOJIEH. ®I'OC cpennero
Pabora cun snexrpocraruueckoro mosst. [lorennuan. PazHoCTh MOTEHIIMATIOB. 2 o0ero
OKBUIIOTEHLUAIbHBIE IMOBEPXHOCTU. CBA3b MEXKAY HANpPsHKEHHOCTBIO U obpazoBanwusl,
Pa3HOCTBIO MOTEHIMAIOB MIEKTPUYECKOro Mojs. 1IpOBOJHUKM B 3IEKTPUYECKOM YTBEPKACHHOTO
noJie. JInanekTpuku B anekTpuyeckom nose. Ilonsgpusanus AMIEKTPUKOB. IIPUKa30M
IIpakTuyeckoe 3ansiTue Ne9 Pemenne 3a1a4 1o teme «IEKTPUIECKOE TOJIE 2 2 Mumnncrepcrsa
IIpakTnyeckoe 3ansaTue Nel0 Pemenue 3aga4d no teme «JIEKTPUUIECKOE TOJIEN 2 00pa3oBaHus 1
Kongencaropsl. CoenvHeHne KOHIEHCATOPOB B Oarapero. DHeprus 3apsyKeHHOTO 1 1 Hayku PO ot
KOHJEHCATOpa. JHEPTUs JIEKTPUIECKOTO MOJIS. 17.05.2012 Ne 413
Jlpyrue ¢opmbl KOHTpoJs (cpeaHMii 0ajj MO TeKYHIUM OLEHKaM
yCIeBAeMOCTH)
Bropoii cemecTp
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUe
Tema 3.2. 3akonsl | Copep:kanne y4eOHOro MaTepuaJia 9
MOCTOSTHHOT 0 VYcnoBus, HEOOXOAUMBIE ISl BOSHUKHOBEHHS U MOJACPKAHUS IIEKTPUUECKOTO 2 1
TOKa ToKka. Cuila TOKa M IUIOTHOCTh TOKA. 3akoH OMa /i1 ydacTKa Lenu. 3aBUCUMOCTb

QJICKTPHUYCCKOTO COMPOTUBJIICHUA OT MaTCpurajia, JJIWMHBI U TIOIAaAW IMMOIMCPEUYHOTO
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CEYEHUS] MPOBOJHUKA. 3aBUCUMOCTb  COIPOTHUBJIEHUS IMPOBOAHUKOB  OT
TEMIEPaTYypPBhI.

JIMuHOCTHEIE,
MeTarpeaMETHBIE U

OJIC ucrouynuka. 3akoH Oma mis mojaHod nenu. CoenuHEHHWE MPOBOIHUKOB. 2 MpEeIMETHBIE
CoennHeHNE UCTOYHUKOB 3JIEKTPUUECKOM SHEPTHH B 6aTapero. KOMIIETEHIINH B
TemoBoe neicTBUE 3JeKTpUYecKoro Toka. 3akoH Jlxoymns-Jlenna. PaGorta u COOTBETCTBUU C
MOIIIHOCTb 3JIEKTPUUYECKOr0 TOKA. ®I'OC cpennero
IpakTnyeckoe 3ansitue Ne 6 «3aKOHbBI IOCTOSSHHOTO TOKa» 1 2 o01mero
Pemenue 3aga4 ¢ npogecCHOHAIBLHON HANPABJIEHHOCTbIO 2 2,3 obpasoBaHus,
JladboparopHoe 3ansitue Ne3d «l/I3ydyeHHe 3aKOHOB IIOCIEJOBATEIBHOTO U YTBEPKACHHOTO
11apaJuIeIbHOTO COCAUHEHUS IPOBOJHUKOBY IIPUKa3oM
Jladoparopnoe 3ausitue Ne4 «M3mepenue D/IC u BHYTpEeHHETO CONPOTHUBIICHUS 2 2,3 Mumnncrepcrsa
HMCTOYHHMKA» o0pa3soBaHus 1
Tema 3.3. Coaep:xkaHue y4eOHOr0o MaTepuasia 2 Hayku P® ot
DIIeKTpHYCCKH I OJIEKTPUYECKUII TOK B MeTaulaX. OJEKTPUYECKUH TOK B AJIEKTPOJIUTAX. 2 1 17.05.2012 Ne 413
TOK B Pa3jJIM4YHBIX | Onektposnn3. 3akoHbl @apanes. IlpumeHeHue »sieKTpoiausza B  TEXHUKE.
cpeaax ONIeKTpUYECKUI TOK B ra3zax M Bakyyme. MoHwuzamus raza. Buasl ra3oBbix
paspsaoB. [Toustue o mnazme. CBOMCTBA U IPUMEHEHHE FIEKTPOHHBIX ITYYKOB.
OnekTpudyeckuif TOK B modynpoBogHHkaxX. CoOcTBeHHass MPOBOJUMOCTD
MOJIYIPOBOIHUKOB. [107yrIpoBOJHUKOBEIE TPHUOOPHI.
Tema 3.4. Copepxanue yueOHOIro MaTepuasa 3
MarnuTHoe mojie | Bektop WMHAYKIMM MarHutHoro mons. JleilicTBMe MAarHUTHOro TMOJSL Ha 2 1
OPSIMOJIMHEMHBIA NPOBOAHUK C TOKOM. Cuna Awmmepa. 3akoH Amrepa.
BzaumopeiictBue TOkOB JleliCTBME MAarHUTHOTO MOJS HA ABMXKYIIMKCS 3apsll.
Cuna Jlopenna. OmpeneneHue yIenbHOrO 3apsifa. YCKOPUTENH 3apsKEHHBIX
YaCTHIL.
IIpakTuyeckoe 3ansaTue Ne7 Pemenue 3a1au «MarHuTHoe Moje» 1 2
Tema 3.5. Copepxanue y4eOHOIro MaTepmuaJa 3 1
DJIEKTPOMArHuTH | DnekTpoMarHuTHas uHaykius. [IpaBumo Jlenna. 9/IC uHAYKIMKM B IBHXKYIIUXCS 2
ast HHAYKIUS IPOBOAHMKAX. fIBIeHNE CaMOMHIYKIUH. MHIyKTUBHOCTb. DHEPIrUs MarHUTHOIO
OJIS.
IIpakTnyeckoe 3ansaTue Ne§ Penenne 3anady « 9neKTpOMarHUTHASI MH KIS 1 2
Pa3nen 4. Kojiebanusi u BOJIHBI 11 JInaHOCTHEIE,
\ CoaepxxaHue yueOHOIro MaTepuasa 2 MeTanpeaIMeTHbIE U
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KonebarenpbHoe  IBMKEHHE. 'apmonnueckne  koseOaHwMs. CBoOOIHEIE
MeXaHudeckue konebanus. [IpeBpamieHue dSHepruM TpPU  KoOJIEOATETHHOM
JIBIDKEHUH.

MMPEAMCTHBIC
KOMIICTCHIIMHU B
COOTBCTCTBUHU C

Tema 4.2. Coaepxxanue yueOHOIo MaTepuaJa 3 ®I'OC cpennero
Yupyrue BoJIHBI [Tonepeunblie ¥ MPOIOJIBHBIE BOIHBI. XapaKTEPUCTUKHU BOJIHBL. 3BYKOBBIE BOJIHBL. 2 obmiero
Wurtepdepentus BonH. [lonaTre o qudpakinuy BOIH. oOpa3oBaHus,
IIpakTuyeckoe 3ansiTue Ne 9 Pemenue 3amau «MexaHuueckue KoieOaHUS H 1 YTBEPAKACHHOI'O
BOJIHBID» IIpUKa30M
Tema 4.3. Coaep:xanue yue0HOro MaTepHaJia 2 Munucrepcrsa
uekTpoMarHuTH | CBOOOIHBIE AyIeKTpoMarHuTHBIE Konebanusi. @opmyna Tomcona. IlpeBpamenne 2 o0pa3soBaHus 1
ble KoJieOaHust SHEPIruu B KoJIe0aTeIbHOM KOHTYpE. I'eneparop He3aTyXarlux Hayku P® ot
AIIEKTPOMArHUTHBIX KOJIeOaHWH. BBIHYXKIEHHBIE SJEKTPUYECKHE KOJICOaHusI. 17.05.2012 Ne 413
ITepemenHbI TOK. EMKOCTHOE M HMHAYKTUBHOE COIPOTUBIEHHUS IIEPEMEHHOIO
ToKa. 3akoH OMa /i LIeNu NepEMEHHOro Toka. PaboTa 1 MOIIHOCTH IEPEMEHHOTO
toka. ['eneparopel Toka. Tpanchopmartopsl. Ilomydenue, mnepenaya u
pacnpeneseHne AEeKTPOIHEPTUH.
Tema 4.4. Coaep:xanue yue0HOro MaTepHaJia 4
DJIEKTPOMArHUTH | DIIEKTPOMArHUTHOE I0JIe KaK OCOOBI BUJ MaTepuu. DIIEKTPOMArHUTHBIE BOJIHBI. 2
bI€ BOJIHBI Bubpatop ['epria. OTKpbITHIN K0JIe0aTeNbHBIN KOHTYP.
N3o6perenne paano A.C. Ilomobmm. Ilonstue o pamuocBsizu. IlpumeHenue 2
AJIEKTPOMArHUTHBIX BOJIH.
Pa3zngen 5 OnTuka 7 JImgHOCTHEIE,
Tema 5.1 Copnepxxanue yuyeOHOIro MaTepuasa 2 MeETaIpeMETHBIEC U
IIpupona ceera CKOpoCTb pacnpOCTpaHEHUs] CBETA. 3aKOHBI OTPAKEHUS U INPEIOMIIEHHUS CBETa. 2 IIPEIMETHBIE
[TonmHoe otpaxenue cBera. JInn3el. ['ma3 kak onruueckas cucrema. OnTUYeCKHe KOMIICTEHLINY B
npuOOpBHI. COOTBETCTBUHU C
Tema 5.2 Conep:kaHue yueOHOro MaTepuaja 3 ®I'OC cpennero

13




BosiHoBbIE Wntepdepennust ceera. KorepeHTHOCTh CBETOBBIX Jyded. MHrepdepeHuus B 2 o0miero

CBONCTBA CBeTa ToHKHX TuleHKax. Konpua Heiotona. Mcnonb3oBanue uatepdepeHunu B HayKe U oOpa3oBaHus,
texuuke. Judpakuusa csera. [dudpaxkius Ha Iend B MHapalIelbHBIX JIydax. YTBEPKACHHOTO
Hudpakumonnas pemerka. [lonspusanus nonepeynsix BoiH. [lonspusanus ceera. [IPUKA30M
JBoitnoe nyuenpenomienue. [lomsipounst. Jducnepcusi cBera. Buabl CrieKTpoB. MunucrepcTBa
Croektpsl  ucnyckanusi. CHEKTpsl — TOTJIOMIEHHA.  YIbTpapHOJIETOBOE H o0pazoBaHus U
nH(ppakpacHoe uznydenus. PeHTrenoBckue myqn. VX npuposa u CBOiMCTBa. Hayku PO ot

17.05.2012 Ne 413

IIpakTnyeckoe 3ansitme Nel0 Pemenue 3amau  «lIpenomienue cBera. 1
JudpakimonHas pemierka»

Tema 5.3. Coaep:xanue yueOHOT0 MaTepHaJia 2

CrnenunanbHas [Tocrynater Oitnmreiina. IIpocTpaHcTBO W BpeMs CHEUUATbHOW TEOPUU 2

Teopus OTHOCUTENLHOCTU. CBSI3b MacChl M DHEPTUU CBOOOIHON YACTUIIBI. DHEPTHS TTOKOS

OTHOCUTEJIbHOCTH

Pa3nen 6. KBanToBasi pusuka 7 JInuHoCTHBIE,

Tema 6.1. Copaepxanue yuyeOHOTro MaTepuasa 3 METAIPEAMETHBIC U

KBanroBas KpanToBas runoresa [lnanka. Buemnuii porosnexrpudeckuii 3ppext. DOTOHBI. 2 TIpEIMCTHBIC

OnTHKA Buytpennnii gorospdexr. Tumsl porosnementos. Jlasnenue cera. Ilonsrue o KOMIICTCHIIMH B
KOPITYCKYJISIPHO-BOJTHOBOM MIPUPOJIE CBETA. COOTBETCTBUH C

®I'OC cpennero

Pemenne 3a1a4 ¢ npogecCHOHAIBLHON HANIPABJIEHHOCTBIO 1 06IIero
IIpakTnyeckoe 3ansitue Nell Pemenue 3amau "dopmyna OWHIITEHHA I 0Gpa3oBaHms,
porodppexra. PoToHEI" YTBEPIKAEHHOTO

Tema 6.2. @usuka | Copepxkanne y4eOHOro MmarepuaJia 2 TIPHKA30M

aToMa PazButue B3rA0B Ha CTpOeHME BemlecTBa. SnepHas mojnens aroma. OmbITH O. 2 MuHucrepcTBa
Pesepdopna. Mozaens atoma Bomopoza o H. bopy. I'nnotesa ne bpoiins. o0pa3oBaHus U

Tema 6.3. ®uszuka | Coaep:kanue yueOHOro MmaTepuajia 2
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aTOMHOTO siApa

EcTtecTBeHHass paiMOaKkTUBHOCTb. 3aKOH pPaJMOaKTUBHOTO pacnaga. CrnocoOsl
HaOJIOJICHUS U PETUCTPAIIMU 3apsKEHHBIX yacTull. CTpoeHre aTOMHOTO sJipa.
Jedext Macchl, dHEprusi CBA3M M YCTOWYMBOCTb AaTOMHBIX siep. SlaepHble
peakuuu. VIcKkyccTBEHHAs paIMOAKTUBHOCTD.

Henenune Ttskensix spep. lLlemHas snepHas peakuus. Ymrpasisemas LEMHAs
peakuusa. SnepHsii peaktop. llomyueHune paaMOaKTHBHBIX HM30TONOB M HUX
npuMeHeHue.  buosornueckoe — AE€WCTBUE  PAAMOAKTUBHBIX  U3JIYYECHHM.
DJIeMEHTapHBIE YaCTHUIIBI.

Hayku PO ot
17.05.2012 Ne 413

IIpomeskyTounas arrecrauus: 1udpdepeHIIMPOBAHHBIN 3a4eT

HToro mo gucuunjinHe

95
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzanmsi mporpaMMbl TUCITUTUIMHBI TpeOyeT Haauums y4eOHOTro KaOWHeTa
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- cHeluaJu3upoBaHHass  MeOenb  (CTONbI, CTYJIbd MO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYeHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIAIHbIE TOCOOMS:  TUTaKaThl, Y4eOHO-HAIVISIAHBIE IMOCOOUS,
obecrieynBaIIMe TEeMaTHUUYECKME  WUIIOCTpallMM 1O  pabodedt  mporpamme
JTUCUUIUINHBI, B TOM YUCJIE, BUJEC0-ayIHO MaTEPHAIIbl, KOMIIbIOTEPHbIE ITPE3EHTALUU.

KomrmbroTep uMeer 10CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM, BBIXOJI B
robanbHyt0  ceTh  VIHTepHeT, OCHalleH JMICH3UOHHBIM  IPOrpPaMMHBIM
o0ecreyeHnEeM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHBbIE yUeOHbIE H3IaHUSA

1. Hmutpuea B.®. ®usuka maia npodeccuii U crneuuaIbHOCTEH
TEXHUYECKOTO MPpoQuiIsi: y4eOHUK JJIsl CTYA. YUpexaeHui cpe. npod. oopazoBanus /
B.®. /Imutpuesa. - 8-e u3z., crep. - M.: U3marenbckuii ieHTp «Akamemus», 2020. —
496 c. B mep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka g npodeccuii U crenuaIbHOCTEH
TexHu4yeckoro mnpodwuis: JlabopaTtopHbiii mpakTHUKym: ydebHoe mocobue/ B.D.
JImutpueBa, A.B. Kopkyes, O.B. Myptazuna: (5-¢ u3na.) (B 3ekTpoHHOM opmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. [1. ®usuka B 2 4. YacTh 1: yueOHHUK U MPAKTUKYM JIs
CpeJHero poeCCHOHAIIEHOTO obpa3zoBaHus / H. Il. KanamHukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u non. — MockBa: M3zmatensctBo FOpaiiT,

2020. — 254 c. — (IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-09159-5.
— Texcr: anexkrponnsiii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

4. Kanamnukos, H. II. ®@u3nka B 2 4. YacTh 2: yueOHUK U MPAKTUKYM IS
CpeaHero po¢eCCUOHATTLHOTO oOpazoBaHus / H. I1. Kanamaukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jgon. — MockBa: M3gatensctBo IOpaiiT,
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2020. — 244 c. — (IlpodeccuonansHoe oopazoanue). — ISBN 978-5-534-09161-8.
— Texcer: anekrponnsiit // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

S. Jlorsunenko O.B. ®usuka: ywuebnuk /O.B. JlorBunenko.- Mocksa:
KHOPYC, 2019.- 342c¢.- (Cpennee npodeccuonanproe obpazoBanne). ISBN 978-5-
406-06464-1

JlonoJIHuTe/IbHbIE Y4eOHbIe U31aHNS

6. BacunpeB, A. A. dusuka: ydeOHOe TOcOOME [IJII CpEeTHEro
npodeccuoHanbHoro oopasoanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. Xpamos.
— 2-e u3n., ucnp. u gon. — Mocksa: WUznarensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obOpaszoBanue). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

7. Mycun, 0. P. ®wusmka: koneOaHus, ONTHKA, KBaHTOBas (HU3HKa:
ydyeOHoe mocobue st cpeaHero npodeccuonanbHoro odopazosanus / 0. P. Mycus.
— 2-¢ m3a., ucnp. u mon. — Mocka: MznatensctBo Opaiit, 2020. — 329 ¢. —
(ITpodbeccnonansHoe obOpazoBanme). — ISBN 978-5-534-03540-7. — Tekcr:
anektponHbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, FO. P. ®usuka: mMexaHHWKa CIUIOLIHBIX CPEIl, MOJICKYJsIpHas
¢u3rKa U TEpMOJMHAMUKA: y4eOHOEe mocodue Mg CpelHero mpodecCHOHaTbHOTO
obpazoBanms / 0. P. Mycun. — 2-e u3na., uctp. u mon. — Mocksa: M3naTenscTBO
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnsii // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHeT-pecypcesl

Q. www.fcior.edu.ru (DenepanbHBIT HEHTP UH(POPMAITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CioBapu 1 SHIUKIIOTIEINN )

11. www.booksgid.com (DnexTponHas 6udIMOTEKA)

12. www.globalteka.ru (I'mo6anbpHast OUOIUOTEKA SACKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExuHoe OKHO JocTyma K 00pa30oBaTeIbHBIM

ecypcam

14. www.st-books.ru (JIydimnas yueOHas inTeparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa30BaTEIbHBIN TOPTAN)

16. www.ru/book (DaekTpoHHas OuOIMOTEYHAS CUCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBatenbhbie pecypebl MHTEpHETA -
dusnka)

18.  www.school-collection.edu.ru  (Egunast  ko/uiekuus  mudpOoBBIX
00pa3oBaTeILHBIX PECYPCORB)

19.24 https//fiz.1september.ru (YueOno-meroarnueckas razera «Pusnka)

20. www.n-t.ru/nl/fz (HoGeneBckue aypeaTsl 1o Gu3uke)

21. www.nuclphys.sinp.msu.ru (Slnepuas dbusuka B aTepHeTe)

22. www.college.ru/fizika (IToaroroska k EI'D)

23. www.kvant.mccme.ru OKypaan «KBaHT»)

24. www.yos.ru/natural-sciences/html OKypuan «I1yTh B HayKy»)
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http://www.yos.ru/natural-sciences/html

MeTtoauyeckue ykazaHus AJs 00y4arolHUXCs 110 OCBOCHUIO THCIUIITHHBI

25. Meroauueckue yKazaHUS IS OOYYAlOMIMXCS TIO  BBIMOJIHEHHIO
MPAKTUYECKHUX padoT.

26. Meroauueckue yKazaHUS IS OOYYAlONIMXCS IO BBIMOJIHEHHIO
1abopaTopHBIX paboT

18



4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

JYUYEBHOM NCIUILINHBI
4.1.

(I)Oprl U METOAbI KOHTPOJA M OIICHKU PE3YyJbTAaTOB Oﬁy‘leHHﬂ

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH U YBAXKEHHMSI K HUCTOPUU U JOCTHXKEHUSIM
OTEYECTBECHHOH (PU3MUECKON HAyKH; (PU3NUECKHA TPAMOTHOE MOBE/ICHUE B
po¢eCCUOHAIBPHON JIEATETLHOCTH U OBITY IPU 0OpaIeHUuH ¢ MprudopaMu
U yCTPOMCTBAMHU;

- TOTOBHOCTb K IPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTMpUKAIMA B H30paHHON MNpPOPECCHOHATBHON NeATEITFHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM (PU3UYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHUE HCIOJb30BATh JOCTHKEHHS COBPEMEHHOW (hHM3NYECKOM
HayKl M (U3MUYECKUX TEXHOJOIMH JJIs TOBBILIEHUS COOCTBEHHOTO
WHTEIUIEKTYaJJbHOTO ~ pPa3BUTUSI B  BBIOpaHHON mpodeccCHoHATbHON
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITEIILHO JOOBIBAaTh HOBBIE JIJIs ce0sl pu3mueckue
3HaHUS, UCHOJb3Ys AJIS 3TOTO JOCTYIHbIE HCTOYHUKH HH(POPMALIUY;

- YMEHME BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHHUS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHS COOCTBEHHOTO WHTENJIEKTYaJbHOTO
pa3BUTHS;

Memanpeomemuule:

- HCIOJIb30BaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJIOB MO3HAHUS (HAOIIOEHMS, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUIS N3YYE€HMsI Pa3JIMYHbBIX CTOPOH OKPYXKaroIIeH NeNCTBUTEIBHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MIOCTAaHOBKM 3aJaud, (OpMyIUpOBaHMs THIIOTE3bl, aHAIM3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHCTEMaTH3allud, BBISBICHUS PUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, OMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB IS
U3Y4YEHUsI Pa3JIMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SBICHUH U
MPOIIECCOB, C KOTOPHIMM BO3HMKAeT HEOOXOAMMOCTh CTaJKUBAThCS B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
He0OXO0IMMBIE I UX pealn3alluy;

- YMEHHUE HUCIOJb30BaTh PA3IIMYHBIE MUCTOUYHUKU JUISL TOTYyYEHUS
¢dbuzmveckoit mHGOpMaIINH, OIEHUBATH €€ TOCTOBEPHOCTD;

- yYMEHHME aHaAJIM3UPOBaTh MW NPEACTaBIATh HMH(MOpMAIMIO B
pa3IMYHbIX BUJAX;

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH MAMCKYCCHUH, JOCTYMHO WU TapMOHUYHO coOdYeTas
cojiepkanue 1 (opMbl IpeCTaBIIeMON HHPOpMAIIH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIH U MecTe (PU3UKHU U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTUHE MHpa, O
crucreMooOpa3yroneil ponu (GHU3MKH B Pa3BUTUH ECTECTBEHHBIX HAYK,

unacn U onpeacidaTb  CpPCACTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCBbMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThHI
(MHAMBUYaTTbHAS
dhopma paboThI)

- BBITIOJTHEHUE
nabopaTopHO pabOThI
(pponranbhas popma
paboThl)

[Ipomexxyrounas
arrecrauus B 1
ceMecTpe B popme
npyrue GopmMbl
KOHTPOJIS (CpeIHUA
0aJu1 1o TeKyIIM
OLIEHKaM
yCIIEBAaEMOCTH),

BO 2 cEMECTpe — B
dbopme

g depeHIInPOBaHHbBIN
3ayer.

Meron nposeieHus
IIPOMEKYTOUHON
aTTecTaluu -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/1aHus
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TEXHUKM M COBPEMEHHBIX TEXHOJOTHMM, O BKJIAJAE POCCUUCKUX U
3apyOeXKHBIX  Y4YCHBIX-(PU3UKOB B  pa3BUTHE HAyKd; [OHHUMAaHHE
(bu3HYECKO# CyNTHOCTH HAOIIOaeMbIX SBICHUI MUKPOMHpPA, MAKPOMHPA
W Meramupa; IOHMMaHHE pPOJU AaCTPOHOMHHM B  IPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKA M JAJIbHEHUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJISl pELICHMsI IPAaKTUYECKUX 3a/1ay;

2) cdhopMUPOBAHHOCTH YMEHHMH pacrno3HaBaTh (hU3HUECKUE
ABICHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE  JBUKECHHE,
cBOOO/ZHOE TaJEHHUE Tell, [JBUXKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aMMOJICIICTBUE Tell, KojeOaTelnbHOe IBUKEHHE, PE30HAHC, BOJHOBOE
nBIoKeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHE, CTPOCHHUE KUAKOCTEH U
TBEPABIX Tell, U3MEHEHUE o0beMa TeNl MPH HAarpeBaHUH (OXJIAXKICHUH),
TEIUIOBOE  paBHOBECHE, UCIApEHUe, KOHJEHCAllUsd,  IUIaBJICHUE,
KpUCTAIN3alus, KUIIEHUE, BIIAXHOCTh BO3[yXa, CBSI3b CpeaHen
KMHETHYECKOW SHEPTHH TEIJIOBOTO ABIDKEHHSI MOJIEKYN C abCOMOTHON
TEMIIEpPaTypoii, TMOBBINICHWE J[aBIEHUS Ta3a IMPU €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXJAy IapaMeTpaMH COCTOSHHUS rasa B
M30IpoIeccax; dJISKTPU3AIIMs Tell, B3aUMOCHCTBUE 3aps/I0B, HArPEBaHHE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKIMS, JEHCTBHE MAarHUTHOTO IIOJIA Ha TMPOBOJHUK C TOKOM U
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSMOJIMHEIHOE PACIpPOCTPAaHEHHE CBETa, OTPaKEHUE, MpeIoMIICHHE,
uHTephepeHys, Audpakuus U MOJsSpHU3alus CBETa, AMCIEPCUS CBETA;
dotosnexkTpuyeckuit  dPPeKT, CBETOBOE [aBICHHE, BO3HUKHOBEHHE
JMHENYaToro CeKTpa aroMa BOAOPOJa, €CTECTBEHHAs M MCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BnajeHHE OCHOBOIOJIATAIOIIUMU (PU3NYECKUMH TOHSATUSAMHU U
BEJTMYMHAMU, XapaKTePU3YIOIUMHU (PU3UUECKIE MPOIIECChI(CBSI3aHHBIMHU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeJ, MEXaHHUYECKUMU
KoJe0aHUsSIMHU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIIeCTBA,
TEIUIOBBIMH  MPOIECCAMU; DJJIGKTPUUYECKUM U MArHUTHBIM  TIOJISIMH,
ANEKTPUYECKUM TOKOM, DJIEKTPOMATHUTHBIMU KONECOAHUSIMH U BOJHAMU;
ONTHUYECKUMU SIBICHUSIMU;, KBAHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aToMa U
aTOMHOTO $7pa, PaJMOaKTUBHOCTHIO); BJaJlEHUE OCHOBOIOJATalOIUMU
ACTPOHOMUYECKUMH TOHSTHUSMH, [O3BOJIAIOINIMMHU  XapaKTEPU30BaTh
MIPOLIECCHI, TPOMCXONALIME Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJJaKTHUYECKOM cpesie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BrnajeHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEeHUS
MEXaHUYECKOM SHEPruM, 3aKOH COXPAHEHUS UMIIyJbCca, MPUHIIUI
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KNHETUYECKYI0 TEOpUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
AIEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMa i ydyacTka IenH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYeCcKor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
MPSIMOJIMHEIHOTO PaclpOCTPAaHEHHUs] CBETAa, 3aKOH OTPaKEHUS CBETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAHEHUS DHEPruu, 3aKOH
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COXpaHEHMs HMITYJbCa, 3aKOH COXPAHEHHUsS OHIEKTPUYECKOrO 3apsja,
3aKOH COXpaHEHHs MaccoBOTO uHWCIa, MOCTyjdarkl bopa, 3akoH
pPalMOAKTUBHOTO pacraja); YBEpEHHOE HCIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEH MpH aHanu3e GU3NUECKUX SIBICHUN U MPOIIECCOB;

5) yMeHHEe YYHTHIBaTh TPAaHUIBl MPUMEHEHHUS H3YYEHHBIX
¢dbuznueckux Mojelel: MaTepuaigbHas TOYKa, HHEepUUalbHAasICHUCTEMA
0TCYeTa, UJCAbHBIN Ta3; MOJIEIH CTPOCHHUS I'a30B, KHUIKOCTEH U TBEPABIX
TeJ, TOUCYHBIN JIEKTPUUECKUM 3aps/,

sJepHasl MOJICNIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO siipa MpU
peuieHnr GU3NYECKUX 3a/1a4;

6) BIaJeHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3YEMBbIMU B (DU3HKE: TPOBOAUTH MPSMbIE M KOCBEHHBIE U3MEPEHUs
(U3NYEeCKUX BENUYMH, BHIOWpas ONTUMANBHBIA CHOCOO0 H3MEpEHHs W
UCIONIb3YSl HW3BECTHBIE METOABl OLIEHKH TOrPEUTHOCTEH W3MEpEeHHH,
MPOBOJIUTh HUCCIIEOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIONIb30BAaHUEM  TPSAMBIX  U3MEpPEHUH, OOBACHATH  MOTyYCHHBIE
pe3yabTaThl, WUCHOIB3yd (PU3MUYECKHE TEOpUH, 3aKOHBI WM MOHATHUS, H
JeNaTh BBIBOJBI, COOMIOAATH MpaBWiIa 0O€30MacHOTO Tpylda Mpu
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX yueOHOTO SKCIIEpUMEHTa U y4eOHo-
UCCIIEIOBATENILCKON  JSITENTbHOCTH C  HUCIHOJb30BaHUEM  IH(PPOBBIX
W3MEPHUTENBHBIX ~ YCTPOHCTB M JIaOOpaTOpHOTO  0OOpPYIOBAHUS;
c(hOPMHUPOBAHHOCTh MPEJACTABICHUNA O METOJaX TMOMyYeHUS Hay4YHBIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chopMHpPOBAaHHOCTH YMEHUS pEIIaTh PACYETHHIE 33J]a4U C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHAlM3a YCIOBUS 3aJaud BHIOMPATH (HU3HUECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYHHBI M (HOPMYIBI, HEOOXOAUMBIC
JUIs €€ pelleHus, NPOBOJUTH pacyeTbl M OLEHUBATh pPEaIbHOCTD
MIOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3ajaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBIECHUS;

8) chopMuUPOBAaHHOCTh YMEHHUSI TPUMEHSTH MOJTYYCHHBIC 3HAHMS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
Ul TIPUHATHS TPAKTHYECKUX PEHICHUH B TOBCEIHEBHON KU3HH IS
oOecrnieueHns 6€30MacHOCTH MPHU 0OpalieHnH ¢ OBITOBBIMU NMPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDKOJIOTHYECKOTO TOBEJICHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH MPUMEHEHMs JTOCTMKEHUN (DU3UKU U TEXHOJOTUH s
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOU MO3UIIUU MO OTHOIIEHUIO K
¢usnueckoil nHGopMaIum, MOIydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUN
UCMOJIb30BaTh IU(PPOBBIE TEXHOJOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETAlMA W TIPEACTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMAlUY; PAa3BUTHE YMEHUN KPUTHYECKOTO aHAIM3a TMOJIydaeMon
nH(popMaLnu;

10) oBnaseHue ymeHUsIMH pabOTaTh B TPYIIE C BHIIOJIHEHHEM
pa3NMYHBIX  COIMAIBHBIX  POJIEH, IJIAHUPOBaTh pabOTy TPYIIIEI,
palMoHaIbHO paclpeieNsaTh IeSTebHOCTh B HECTAHJAPTHBIX CUTYalUsX,
aJIeKBaTHO OIICHMBATH BKJIAJl KAXKIOTO M3 YIACTHUKOB TPYIIIBI B PEUICHHE
paccMaTpuBaeMoil MpoOJIeMBl;
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11) oBnagenue (CHOPMHPOBAHHOCTH MPEACTABICHHI) MPaBUIAMU
3anucu puznueckux Gopmyi peiabeHO-TOUeYHONU CUCTEMbl 0003HAUCHUN
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. ®oH/ OLIEHOYHBIX CPEACTB ISl IPOBeAeHH s POMEKYTOUHOM
aTTecTaluu 00y4aouUXcs M0 ANCIHUIJINHE

Iloka3aTenu u KPUTECPHUH OICHUBAHUA KOMl'leTeH]_[I/Iﬁ
ITokazaTenu u KPpUTCPHUU OLCHUBAHUA KOMHGTCHHHﬁ, OIMMCAaHUC IIKaJl
OLCHHUBAHHA COACPIKATCA B IIPUITOKCHUHN 1.

KoHTpoJsbHBIC M TECTOBbIC 3aJaHUA
KonTponpHbIe 3a1aHus coaepKaTcs B MPUIOKEHUN 1.

MeTtoauyeckue MaTepHuaJbl
Metoauyeckue MaTepuaibl, ONPEAEISIONINE MPOUEAYPbl OIICHUBAHUS 3HAHUH,
YMEHUH, XapaKTepu3yomux (GopMUpOBaHUE KOMIIETEHIINHI, COACPIKATCS B
NPUJIOKEHHH 1.

22




IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBbIEe CpeACcTBa
JJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
01.06 PUBUKA

1.1. ®opma npoMeKyTOUHOM aTTecTaluu: TudhepeHIIMPOBaHHbIH 3aueT (2 ceMecTp).

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINIOJHEHHUS 3aJaHUI

OueHuBaHue  pe3yabTaTOB  BBIIOJIHEHUS  3aJaHUM  [POMEXYTOUHOM  aTTecTalluu
00yyJaroIuxcs OCYILECTBIIAETCS HA OCHOBE CJIEAYIOLINX MPUHIIMIIOB!

JIOCTOBEPHOCTH OLEHKH — OLICHMBAETCSl YpPOBEHb C(HOPMHUPOBAHHOCTU 3HAHUH, YMEHMH,
MPAKTUYECKOTO ONbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOAEMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aJaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIETEHIU, KOTOpble HEOOXO0AUMBI /U1 3PPEKTUBHOIO BHIIIOJHEHUS 3aJaHUS;

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMS BBIIIOJHEHHS 3aJaHuil JoJbKHaA 00Jaaarh
BBICOKOM CTENEeHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAHWW, YMEHUH, MPaKTUYECKOIO OIbITa, OOMMX M MNpO(EeCCHOHANBHBIX KOMIETEHUUN
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 001IHMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

OOBEKTUBHOCTH OLIEHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMON OT OCOOeHHOCTEH MNpo(ecCHOHANbHOW OpPHUEHTAlMM WIM  INpeANoYTeHUH
IIPENOIABATEINIEH, OCYIECTBISIOIIMX KOHTPOJIb WM aTTECTALMIO.

[Ipy BBINONHEHMM HPOLEAYP OLECHKU 3aJaHUM HCIOJB3YIOTCS CIEAYIOIME OCHOBHBIE
METO/BL:

METO/1 pacyeTa NepBUYHbIX OAJIIOB;

METO/] pacyeTa CBOAHbBIX 0aJIOB;

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAHUS pe3yIbTaToOB O0YUEHUS:

IlepeBoy msiTu GanbHOM MIKAJIBI y4eTa Pe3yJIbTaTOB B MATH OAJIbHYIO OLEHOUHYIO IIKAJTY:

Ounenka Kosnn4yecTBo 0a/1510B, HA0paHHBIX 32 BBIIOJIHECHHE
TeOPeTHYeCKOro M NPAKTHYECKOro 3aJaHusl,
CpeHUil 0aJ1J1 0 HTOraM aTTeCTalluH

O1eHKa 5 «OTIIMYHOY 4.6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OrnieHka 2 «HEYTOBJIECTBOPUTEILHOY <29

1.3. KOHTpPOJILHO-01IEHOYHBIE CPEICTBA
1.3.1 3ananmne:
3ananue:
1.CobecenoBanue mo BorpocaM (1 Bompoc).
2. Pemnts 3agauy.

IIpumepHbIe BONPOCHI codece0BaHUA

1 MexaHndeckoe IBMKEHHUE: OMPEACIICHUE, TPACKTOPHS, IPOUJECHHBIA MyTh, TEPEMEILICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

2 PaBHOMEPHOE JABUKEHHE: ONIPEACIICHUE, CKOPOCTh, IEPEMEILICHUE, YPABHEHHUE IBUKEHUS.

3 I'paduk paBHOMEpPHOTO IBIKEHUS. PaccMOTpeTh Ha mpuMepe:

4 PaBHOYCKOPEHHOE JBHKECHUE: ONPEIEIECHUE, YCKOPEHHUE, CKOPOCTh, IEPEMENIEHHUE.

5 I'padpuik CKOPOCTH MIPU PABHOYCKOPEHHOM JIBUKCHUU.
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PaccmoTtpeTs Ha npumepe:

6 CBoboaHOe majeHue Ten. Y cKopeHue cBoOoqHoro najaenus. Kunemaruueckue ypaBHEHUs
pu CBOOOTHOM TIa/ICHHH.

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

10 Macca. Cuna. Muepraocts. Bropoii 3akon HetoTOHa 1 €ro 0COOEHHOCTH.

11 Tperwnii 3akoH HproTOHA 1 €10 0COOCHHOCTH.

12 Tedbopmanmst u ee Buabl. Cumna ynpyroctu. 3akoH ['yka.

13 3akon BcemupHOro TaroteHus. Cusa TaKeCTH.

15 Bec tena. HeBecomocTs. Bec Tena, ABMKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. JIBrxeHue noj JeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanudeckas paboTa U MOIIIHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTenbHOTO
neuxenus. [lepro konebaHuii MaTeMaTHYECKOTO U MPYKUHHOTO MasTHHUKA.

23 MexaHWYeCKUEe BOJIHBI: OINpEACNICHUE, YCIOBUS BO3HHKHOBCHHSI, BHJBI BOJH, JJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: OIpEACICHUE, HCTOYHUK 3BYKOBBIX BOJH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpellaX, XapaKTePUCTHKHU. Y IbTPa3BYK U €ro MPUMEHEHUE

25 Ocnosuseie nonoxxkeauss MKT u ux onbiTHOe 000CHOBaHUE. XapaKTEPUCTUKH MOJICKYJI:
aTOMHasl Macca, Yuciio ABOraJpo, KOJMYECTBO BEIIECTBA, MOJISIPHAS Macca.

26 CtpoeHue TBEPbIX, )KUJIKUX U ra3000pa3HbIX TEI.

27. Uneanwubiii ra3. OcHoBHOe ypaBHeHHe MKT. CBs3b AaBieHHs HACAIBHOTO rasa C
KHHETHYECKOM SHEPTHEH MOCTYMaTeIbHOTrO ABMKEHUST MOJieKyil. CBs3b JaBJIEHUS HACATILHOTO Ta3a
C TUIOTHOCTBIO ra3a.

28. AOcomroTHas temmeparypa. Temmeparypa — Mepa CpeAHEHl KHHETHUYECKOW JHEpruu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYIL.

29. YpaBHeHHEe COCTOSIHUS HAeaIbHOTO ra3a (ypaBHeHHe MenaeneeBa-Knaneiipona).

30 M3oTtepmudeckuii mpoiiecc: onpesenenue, 3akoH boitns-MapuotTa, rpaduku nmpoiecca.

31 M3o6apHsIii nporiecc: onpeaenenne, 3akou I eit-JIroccaka, rpaduxu mporecca.

32 M3oxopHbIii npotiecc: onpeaenenue, 3akoH [lapmns, rpaduku npornecca.

33 [Napoobpa3oBanue: ucrapeHne, KUIMeHue. Y ieJbHas TerIoTa Mapoopa3oBaHMUsl.

34 HacebleHHbId 11ap. 3aBUCUMOCTb JIaBJICHUSI HACBIIIEHHOTO TIapa OT TEMIEPATypPhl

35 BnaxHoCTh BOo3yxa U ee u3Mepenrne. OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa

36 Kpucramnuueckue Tena u amopgusie Tena. [lnapnenue. Y aenbHas TemoTa miaBIeHUs.

37 BuyTpeHHss oHeprus. BHYTpeHH:s sHeprus 0JIHOAaTOMHOTO HJealbHOro raza. Crocoobl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

39 IlepBblii 3akOH TepMoAMHAMHUKU. [IpuMeHeHHe TNepBOTO 3aKOHA TEPMOAMHAMUKH K
M30IPOLIECCaM.

40 Dnexktpuueckoe nosie. CBOMCTBA AJIEKTPUUECKUX MOJIEH U UX CHIIOBBIE XapaKTEPUCTUKH.
3akoH Kynona

41 PaboTa 3NMeKTPUIECKOrO MOJsl. JHEPTeTHIECKHE XapaKTEPUCTUKU IIEKTPUUECKOTO TOJIS:
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSKEHUS

423nexTpoeMKocTh. KoHaeHcaTOpbl. DHEPrus 3apsKeHHOTO KOHASH CaTopa.

43 Buabl COEIMHEHUS! KOHJIEHCATOPOB
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44 DnexTpUuYECKUH TOK: ONpEEIICHUE, HaIlpaBJICHHUE, XapaKTEpUCTUKU. 3akoH Oma amns
yuyacTKa Lenu

45 IlocnenoBaTesnbHOE U MApajUIENbHOE COEIAMHEHHUE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 D/1C. 3akon Oma 11 MOJTHOM LIETTH

47 Pabora u MomHOCTh ToKa. TeroBoe AeiicTBue Toka. 3akoH Jxoyns-Jlenna.

ITpoBOAHMKY B 3JIEKTPUUECKOM TOJ€E. [[U3IEKTPUKHY B AIEKTPUIECKOM I10JIE.

48  DJnexkTpuyecKHid TOK B modynpoBojgHukax. CoOCTBeHHass  MPOBOJMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HAJTMYUHU TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MarnuTHO€e 10JIe: OIpeJielIeHUe, HallpaBlieHUe, IPaBUIIO IPABOM PyKH, XapaKTEepUCTUKH
noJyis (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHAs IPOHHULAEMOCTh
cpezbl). DHeprHsi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHaykuuu. [Ipasuio Jlenuna.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/1C MHAYKINY B OJBUKHBIX IPOBOJIHUKAX

54 SIBnenne camouHaykuuu. MunykruBHocts. 9JIC camouHAyKIIMK

55 CBoOoHbBIE U BBIHYXJICHHbIE 3JIEKTPOMAarHUTHbIE Kosiebanus. KoneOaTenbHbIl KOHTYP.
[lepro cBOOOIHBIX IEKTPUUECKUX KOIeOaHUI

56 IlepemenHslii Tok. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM CONPOTUBIICHUEM, C KaTyLIKON
U KOHJIEHCATOpOM. J[eMCTBYIOIIME 3HAYEHUS CUJIbl TOKA U HAIIPSKEHUS

57 Tpancdopmaropsl. Koadurmument tpanchopmanuu. [Ipumenenus tpanchopmMaTopos.

58 DnexTpoMarHUTHbIE BOJHBI W UX OKCIEpUMEHTallbHOE OOHapyxeHue. CBolcTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbIH KOHTYP

59 Nzobpetenne paguo A.C. Ilonossim. [IpuHIIMT pagnocBsi3zun

60 Ckopocts cBeta. [Ipupozaa cBera. 3akOH OTpakeHHsI CBETa

61 Ilpenomnenue ceera. 3aKOH MPETIOMIIEHUS CBETA

62 IlonHoe oTpaxxeHHE cBETa

63 JIun3bl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcust cBera

65 Unrepdepenuns BoiaH. Untepdepenius crera

66 ludpakuus ceera

67 UndpakpacHoe u ynpTpaduoiIeToBoe 3IydeHre. PEHTTeHOBCKOE U3ITyUeHHE

68 ®oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 115 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, -, Y- U3Iy4eHus. PagnoakTuBHbIE peBpalleHUs

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBA3W aTOMHBIX SA1€Ep. S nepHbIe peakuuu

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepnelii peaktop. TepMosiaepHsble peakiuu

78 3akoH paguoakTHBHOro pacnazaa. [lomydeHue paauoOakTUBHBIX H30TONOB M HX
IIpUMEHeHne. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX U3JIY4CHUI

79 DNEKTpUUYECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOJIU3 U ET0 3aKOHBI

80 DnekTprueckuil Tok B razax. HecamocrostenpHbiil pazpsaa. CaMOCTOATENbHBIN pa3psal U
€ro BUbI

81 DneKkTpudecKkuil TOK B BAKyyMe
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82 Iloctrymarel OliHmTeiHa. IIpocTpaHCTBO M BpeMsl  CHELUAIBHONM  TEOpUU
OTHOCUTEJIBHOCTH
83 CBs13b Macchl U HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABromMOOMIb yJausf€Tcss OT MOCTA, JBUIasCh PaBHOMEPHO M MPSIMOJMHEHHO €O
CKOpOCTBIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKa)keTcsi aBToMoOmib uepe3 10c, eciau B
HayaJbHbIi MOMEHT BPEMEHU OH HaXOJWJICs OT Hero Ha pacctossHuu 0,2 km?

2. Benmocuneauct, qBUrasch paBHOMEPHO, mpoesxkaer 20 M 3a 2¢. Onpenenure, Kakoil myTh
OH IPOEJET MPU JABUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

3. CkonbKko BpeMeHHu OyeT magaTh Teio ¢ BhIicoThl 0,02 kM, 0,08 xM?

4. UeMy paBHa cuwia TPEHHUsI, €CIU TOCJE TOTYKa BaroH Maccoit 20 T ocranoBuiica yepe3 S0
C, PO TP 3TOM paccTosiuue 125m?

5. Yepe3 CKOJIBKO BpPEMEHHM OCTAHOBMUTCS aBTOMOOMIIb Maccoil 1000 kr, ABMKyuuiics co
CKOpOCTBIO 72 KM/4, €CIT BBIKIIOYHTH ABUraTenb? CpemHsisi cuia CONMpOTHBICHUS aBMxkeHuto 0,2
kH.

6. JIBa Ms4ya OpOIIEHBI BEPTHKAIBLHO BBEPX CO CKOpPOCThIO 36 kM/4 m 18 km/4. Ha kaxoi
BBICOTE KHHETHYECKas YHEPIrUs Ka)J10ro Msya CTaHEeT PaBHOM ero NoTeHIHaIbHON?

6. B mporiecce M30XOPHOTO OXJIAXKICHHSI JaBJICHUE ra3a YMEHbIIWIOCHh B 3pa3a. Kakoii Oblia
HayvajbHas TeMIIepaTypa rasa, €cju KOHeuHas TeMIlepaTypa cTajla paBHOM 27°C u 47°C.

7. Jlna u3ob6apHOro HarpeBaHus rasa, KOJU4YeCcTBO BemiecTBa koroporo 800 moms, Ha 500 K
eMy cooOuIn KonmdyecTBo TemioTel 9,4 MJk. Ompenenuth paboTy raza M HU3MEHEHUE €ro
BHYTPEHHEHN HEPrUuu

8. Ha ckonbko M3MeHWIAaCh BHYTPEHHSISI SHEPIrHs ras3a, €Clid €My COOOLIMIM KOJUYECTBO
teriotel 20 x/x u coBepmmu pabory Hax razom 30 x/[x? ecnu emy cOOOIIMIN KOJIMYECTBO
terutoTsl 30 k/[k n coBepumim padoty Hax razom 40 kJ[x?

9. Kakoe KOIM4YECTBO TEIUIOTHI HYXHO Mepefarbh ra3y, uToObl €ro BHYTPEHHSSI dHEprus
yBenuuniack Ha 45 kJIx, ¥ mpu 3ToM ra3 coepmi padoty 65 kJlx u 0,5 MJIx?

10. Ha kakoM pacCTOSTHUHM HaXOASATCS APYT OT apyra TodeuHsle 3apsaasl 2 HK u 5 Ko, ecnm
OHHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepumn o11eHKH K TEOPpeTHYECKOMY 321aHUI0 KpUTEepuu
OLICHKH
MakcumaJjibHbII
0asa — 2
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE W MMOHUMaHue (Pu3ndecKoin 2
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JlaeT TOYHOE OIpejesieHHe W HCTOJIKOBAHHWE OCHOBHBIX TIOHSATHUH,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYUH U UX CIUHUI] U3MEPECHHUS,;
- BepHO 0(hOpMJIISIET COMYTCTBYIOIINE OTBETY 3amUCH (HhopmyIl, rpaduku,
PUCYHKH, CXEMBI;
- TIpYU OTBETE JEMOHCTPHUPYET CAMOCTOATEIBbHOCTD CYXKIECHUHN, TPUBOIUT
BEpHBIC apTyMEHTHI, JIeJIaeT MPABUIbHBIC BHIBOJIBI;
- MOCJIEeI0BATeNbHO, YETKO, CBSA3HO, JIOTUYHO U 0€30MMO0YHO H3jaraer
yueOHBI MaTepual, MPaBWIBHO U OOCTOATENHHO OTBEYAeT Ha
COITYTCTBYIOIIIE BOMPOCHI
2 |- JEeMOHCTpUpPYeT 3HAaHHE U TIOHMMaHue (UINYECKON CYIIHOCTH 1
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTPYJHCHUS B BBISBJICHHHM B3aUMOCBSI3M  (DU3HUCCKHUX  SBJICHHIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM TIPaBHJIbHO, 0€3 HM3MCHCHHMS OCHOBHOW CYTH, JaeT
OTpescNieHUs] TIOHATUH, WCIONB3YIOTCS HAy4YHbIE TEPMHHBI TPHU
HCTOJIKOBAaHUHU 3aKOHOB, TCOPHUM, (PU3NYCCKUX BEIMYUH M MX CIUHUIL
WU3MEPCHUS;

- BEPHO, HO C HE3HAYUTEIbHBIMH OINMOKAMHU BBIMOJHICT 3alUCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- IIPH OTBETE JECMOHCTPHPYET CaMOCTOSTCIILHOCTDh CY)KICHHUH, BBIBOJIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHBI;

- B OIPEHCICHHOW JIOTMYECKOH IOCIEI0BATEIIBHOCTH  yYeOHBIN
MaTepuai u3jaraeT, Mpu OTBETE Ha BOMPOC JOMYCKAET HECYIICCTBCHHBIE
omunOKku U (wiK) He Gojiee NBYX HEAOYETOB, KOTOPBIE CTYACHT MOKET
UCIIPABUTh CaMOCTOSITEIIGHO TPU TPEOOBAHWU TIPEIIOJaBATENs; JaeT
NIPaBUJIBHBIC OTBETHI HA COMYTCTBYIONIME BOMPOCHI

- pacKpbIBaeT OCHOBHOE COAEp)KaHWE y4eOHOTO Marepuaia, HO
00HapYKUBAIOTCS CYILIECTBEHHbIE NMPOOEIbl B MOHUMAaHUM B3aUMOCBSI3U
(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEH;

- JOIYyCKaeT OIIMOKM B OIpPEICIIEHUM U MCTOJIKOBAHUU OCHOBHBIX
MOHATHH, 3aKOHOB, TEOpUH, (PU3MUYECKUX BEIWYMH U WX CIUHHUIL
U3MEPEHUs, KOTOpbIE MOMKET HCHPAaBUTh CaMOCTOSTENbHO WM HpU
HEOOJIBIION MTOMOIIH MTPETo1aBaTEeNs;

- C CYLIECTBEHHBIMHU OIIMOKaMM BBINOJIHAET 3aUCh (HopMyI, rpaduKoB,
PUCYHKOB, CXeM, KOTOpBIE CTYACHT IIOCJe 3aMeuyaHHsi YCTpaHsSeT
CaMOCTOSTEIILHO;

- CaMOCTOSITENTFHO (POPMYIIMPYET OTBET HA BOIPOC, MPUBOJUT YACTUIHO
BEPHbIE APTYMEHTHI, OTJEJIbHbIE BBIBOJBI HENb3sl CUUTATh BEPHBIMH U
000CHOBAHHBIMHY,

- HapyllIeHa JIOTUYecKas MOCIEJ0BaTEIbHOCTh HM3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE€ Ha BOIPOC JOMYIIEHa oJHa Trpybas ommulOka u
(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE
3aTpy/AHEHUs, OTBeYasi Ha COMMyTCTBYIONINE BOIPOCHI

0,5

- CTyIEHT He MOXeT OOBSICHUTh  (PU3MUECKOW  CYIIHOCTH
paccMaTpuBaeMbIX SIBJIEHMH W 3aKOHOB, BBISIBUTH B3aWMOCBSI3U
(bu3nUecKuX sIBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAET WIM JaeT HEBEPHOE OIPE/ICIIEHUE U MCTOJIKOBAaHHE OCHOBHBIX
NOHATHUH, 3aKOHOB, TeOpUH, (PU3MUYECKUX BEIWYMH U HX EIUHMUIL
U3MEPEeHMUS;

- HE BEpHO BBINOJIHACT 3aMUCh GOpMYIL, TPaQHUKOB, PUCYHKOB, CXEM

UTOIro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Baaasl 3a
KpUTepHUu
OLICHKH

OdopMmienue ycinoBus 3a1aHus

MakcuMaJabHBII
oasa — 0,4 6as1a

- BEpHO 0()OPMJIEHO yCIIOBHE 3aa4M, IPEICTABICHBI BCE
¢bu3nuecKre BeTMYUHBI

0,4

- ycioBHe 3aaHust 0(hOPMIICHO C HE3HAYUTEIFHBIMH HETOYHOCTSIMH,
MIPEJICTaBJICHBI HEe Bce (DU3NYECKIE BETUIMHBI

0,2
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- yCJIOBHE 331aHUs1 0)OPMIIEHO HEBEPHO

0

dbopMyIa B COOTBETCTBHH C CHMBOJIMKOM, HEOOXOTUMOM IS
YCTaHOBJICHUSI COOTHOIICHUS CYIIECTBYIOMIETO MEXKTY (PU3HUIESCKUMU
BEJTMYMHAMU

- IOMYIIEHA OJIHA OIIMOKA MPU COCTABJICHUHU YpaBHEHHUI,

HUcnonb3oBanue pusnyecKoid CHUMBOJINKH MakcuMasibHbIH
oay1 —0,5 6as1a
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH 3aJ]a4M U B GOpMyIIax, 0,5
UCTIOJIb3YEMBIX B PELICHUHU 3319l
- BEpHO 0003HAYCHBI CUMBOJIBI B YCIIOBUY 3a/1a4H, A0MylieHa | 0,4
HETOYHOCTb B ()OPMYIIax, UCMOJIB3YEMBIX B PEIICHUH 3a/1a41
- gomyiieHa | HEeTOYHOCTh Mpu 0003HAYECHUH CUMBOJIOB B YCIIOBUU 0,3
3a1auu, 1 HETOUHOCTH B (POPMYJIaX, UCTIONB3yEMBIX B PEILICHUH
3a7auu
- IONyIIeHO 2 ¥ 0oJiee HETOYHOCTH ITPpHU 0003HAYCHUH CUMBOJIOB B 0
YCIIOBUU 3a7auu, 2 U 60jee HeTouHOCTel B (hopMyIiax,
UCTIOJIB3YEMBIX B PEIICHUU 3a]1a9u
Co0iroaenne aJiropuT™Ma peleHust MakcumaJbHBbIH
0aJst —
0,3 0ay1a
- pelIeHHe 3a7]a4 OCYIIECTBIISICTCS TI0 AJITOPUTMY: MIEPEBOJI SAMHUIL 0,3
U3MepeHus: PU3NUECKUX BEIUYNH B MEXIyHAPOIHYIO CUCTEMY
equnnil (CH); 3anmuck He0OX0UMBIX (PU3NYECKUX HOPMYII;
MaTEeMaTHYECKHUI pacueT mo (HU3nIecKoi popmyme
- QITOPUTM PEUICHHUS 33]]a4i OTCYTCTBYET 0
*BO/] eIHHHUL U3MepeHUsl Pu3nYecKuX BeJIMYuH B MexkayHapoauyo | MakcumaiabHbIii
cucremy eaunun (CH) oaJs1 0,3 6as1a
- BEPHO TepeBeICHBI PacUYeThl IEPEBOJIA BCEX SIMHUI] U3MEPEHUS 0,3
¢du3nveckux BeauunH B MexyHapoanyto cucremy enunui (CH)
- nomymiena | ommOKa Mpu MPOBEACHUH pacueTa MepeBoia eauHUIL 0,2
U3MepeHus: PU3NUECKUX BEIUYMH B MEeXIyHApOIHYIO CUCTEMY
eaunul (CH)
- JIOTIYIIEHBI 2 OIIMOKYU NpY MPOBEJECHUH pacueTa NepeBoaa eIuHUL] 0,1
U3MepeHus: PU3NUECKUX BENUYMH B MEeXIyHApOIHYIO CUCTEMY
eaunun (CH)
- HEBEPHO MTPOBEICHBI pacyeThl epeBoia BCeX €MHULl U3MEPEHUs 0
¢dusnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
Hcnosb3oBanue pusnyecKux (popmy.a Ajd pelieHus 3a1a4u MaxkcumanbHbII
oa —
0,5 6an1a
- BEpPHO U TIOCJIEIOBATEIHHO 3aMMCaHbl Bce ()OPMYIIBI B 0,5
COOTBETCTBUU C CUMBOJIMKON, HEOOXOJUMBIE [Tl YCTaHOBIICHHUS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEXTY (DU3NICCKIMHU BEITNIHHAMU
- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIOIINE (PU3NUECKHE
BEJIMYMHBI
- BEPHO, HO HEMOCJeI0BAaTEIbHO 3aNMCaHbl (POPMYJIbI B 0,4
COOTBETCTBUH C CUMBOJIMKON, HEOOXOMMOH JIJIsl YCTaHOBIICHUS
COOTHOILIEHUS CYIECTBYIOLIETO MEXTY (PU3NUECKUMHU BEIUIYMHAMU
- IPaBUIILHO COCTABIICHBI YPABHEHUS, CBSI3BIBAIONIHE (PU3NICCKHE
BEJIMYMHBI
- (hopmyITBI 3amMcaHBI TOCIEA0BATEIHFHO, HEBEPHO 3amucana 1 0,3
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CBA3BIBAIOIIIUX (1)I/I3I/I‘-ICCKI/IC BCINYHHBI

- (hopMyJIbI 3aIIMCAHBI HENIOCIIEI0BATEIbHO, HEBEPHO 3anucana | 0,2
(dbopmMysia B COOTBETCTBUHU C CUMBOJIMKOM, HCOOXOIUMOM ISt
YCTAHOBJICHHSI COOTHOIIEHUS CYILECTBYIOLIET0 MEXy (prU3nuecKuMu
BEJIMYMHAMU
- IONyILIIeHa OJ{Ha OIIMOKa MPH COCTABICHUU YPABHEHUH,
CBSI3BIBAIOIINX (PU3MYECKHE BEITUYMHBI
- Bce pOpMYIIBI 3aMCaHbl HEBEPHO 0
- IONYIIeHbI OMIMOKA MPU COCTABIICHUU BCEX YPaBHEHHIA,
CBSI3bIBAIOIIUX (PU3HYECKHE BEITUYMHbI
MareMaTu 4eckHe pacyersl 10 GpU3MYECKUM (popmy.iaM, MaxkcumajibHBbI
KOTOpPbIE XapaKTepU3yIT paccMaTprBaeMoe siBJICHHE C i 6an1—-0,5
KOJIMY€eCTBEHHOI CTOPOHBI 0a/1J10B
- BEPHO NPOU3BEIEHbl BCE MaTEMATUYECKHUE PACUETHI 110 BCEM 0,5
¢u3nveckuM GpopmyiTaM B COOTBETCTBHH C €IMHUIIAMU U3MEPEHUI
¢buznueckux BenuunH (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKUX PAacUueTOB cozepkar mudpoBoe
3HA4YE€HUE U COOTBETCTBYIOILEE eMy 0003HAUEHUE €JMHHILIBI
u3Mepenus usnueckux BennunH (CH)
- BEPHO NPOU3BEIEHbl MATEMaTHUECKUE PacueThl 110 BCEM 0,4
¢u3nveckuM GopMyaM B COOTBETCTBHH C €IMHUIIAMU U3MEPEHUI
busnueckux BenuunH (CH),
- B O/IHOM p€3yJIbTaTe MaTEMaTHUYECKOI0 PacyeTa COACPHKHUTCS
TOJILKO €ro IIU(PpoBOE 3HAUCHHE
- HEBEpHO IIPOM3BE/ICH MaTeMaTH4ecKui pacueT 1o 1 ¢puznyeckoi 0,3
¢dopmyIe, HO B COOTBETCTBHH C €AUHUIIAMH U3MEPEHUH (PU3HUECKUX
BennuuH (CH);
- B OJIHOM pe3yJIbTaTe MaTEMaTHYECKOT0 pacyeTa COAECPKUTCS
TOJILKO €ro IIM(poBOE 3HAUCHHE
- HEBEPHO MIPOU3BE/IEH MaTeMaTUuecKuil pacueT no 1 pusndeckoit 0,2
dopmyie 6e3 ykazaHusl eIMHUL] U3MEPEHUH (PU3NUECKUX BETUUUH
(Ch);
- BCE pe3yJIbTaThl MATEMaTHYECKUX PACUETOB CO/IEPKAT TOJIBKO
111(POBbIE 3HAUCHHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PacUeThl 0
Oteer nocJie pemieHus: 3a1a41 MakcuMabHBI
i 0as1 —
0,2 6as10B
- 3aJ1a4a B KOHIIE PEIICHUs COJCPKUT BEPHBIM OTBET 0,2
- 33/1a4a He COJIEP>KUT B KOHIIE PEUIeHHs] BEpHOTO OTBETA 0
YcTHOE 00bsICHEHHE PellIleHHs 321291 MakcuMaJibHbI
i 0aJu1 —
0,3 6an10B
- 00BSICHEHUE pelIeHUs 3a/1aHus TTOCIIeA0BATENbHO, CBI3HO, 0,3
JIOTHYHO, BBIBOJI apTYMEHTHPOBAH U 00OCHOBAH; MPAaBUWIIEHO U
0OCTOSTENILHO JJaeTCsl OTBET (OTBETHI) HAa COMYTCTBYIOIINE BOIIPOC
(BOIIpOCHI)
- HE3HAUMTEJIbHO HapyIlIeHa MOCIe10BaTeIbHOCTb, JOIHKa 0,2

OOBSICHEHUS PEIICHUsI 3aaHMs1, BEIBOJIBI apTyYMEHTUPOBAHBI U
000CHOBAHBI; CTY/ICHT UCIIBITHIBACT HE3HAUNTENBHBIE 3aTPYAHCHUS,
OTBeuasi Ha CONYTCTBYIOIUE BOMPOCHI
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- 3HAYUTEJILHO HAPYIIEHA ITOCJIEI0BATEIbHOCTD, JIOTHKA 0
OOBSICHEHUS PeIIeHUs 3a/1aHus (CTYJEHT HE MOXKET OOBACHUTD,
KakuM 00pa3oM MPHILEN K PELICHUIO 3aJaHHs), BBIBOJIBI HE MOTYT
CUNTAThCS ApryMEHTUPOBAHHBIMU U OOOCHOBAaHHBIMH; CTYICHT
UCIIBITBIBACT 3HAYUTENbHBIC 3aTPYAHCHUS, OTBEYAst HA
COILYTCTBYIOIIKME BOIPOCHI

1.4. MarepuajibHO-TeXHHYECKOe o0ecredyeHue Jisi TPOBeAeHHs] TPOMEKYTOYHOM
arTecTalnu
Brinmonnenue 3aganuii IpoMEXXyTOYHOM aTTECTallM MPOBOAUTCS B yueOHOM KaOWHETe
«Dusukay, madboparopuu HUUKH.

1.5 VYuyeOHo-MeToauyeckoe uW HHPOPMAUMOHHOe o0ecmeyeHHe JJs1 TPOBeIEeHUSA
NPOMEKYTOYHOM aTTeCTAUM

OcHoBHbIE yUeOHbIC U31aHUA

1. HmutpueBa B.®D. dusmka pi18 npodeccuid M CHEUATIBHOCTEH TEXHUYECKOTO
npoduns: yueOHUK AJs CTYA. yupexaeHui cpen. npod. oopazosanus / B.®. Imutpuena. - 8-¢ usf.,
ctep. - M.: M3narensckuii neHTp «Axagemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®D. dusmka pi18 npodeccuid M CHEUATIBHOCTEH TEXHUYECKOTO
npoduns: JlabopaTopHblil mpakTukym: yuebHoe nmocodue/ B.®. JImutpuena, A.B. Kopxyes, O.B.
Mypra3uHa: (5-e  wm3m) (B  omexktponHoM  ¢opmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®usuka B 2 4. Yacte 1 : yueOHUK U MPAKTHKYM JJIsi CPEAHETO
npodeccuonansuoro obpazosanusi/ H. Il. Kanamnukos, C. E. MypaBbeB. — 2-¢ u31., UCIP. H
nor. — Mocka: M3natensctBo FOpaiit, 2020. — 254 c¢. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexkrponnsiii // ObC HOpaiir [caiit]. — URL: https://urait.ru/

4. Kanamuukos, H. I1. ®usuka B 2 4. Yactp 2 : yueOHUK U NMPAKTUKYM JJIsi CPEHETO
npodeccuonansHoro obpazosanus / H. Il. Kanamnukos, C. E. MypaBseB. — 2-€ u37., UCIpP. H
nor. — Mocka: M3natensctBo HOpaiit, 2020. — 244 c. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Texct: anexkrponnsiii // ObC HOpaiir [caiiT]. — URL: https://urait.ru/

S. Jlorsunenko O.B. ®u3uka: yueobnuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbHoe oopazobanue). ISBN 978-5-406-06464-1

JlonoJiHUTe/IbHBbIE YYeOHbIe U31aHUs

6. BacunneB, A. A. ®usuka: yuyebHOe mocodue s CpeaHero mpodecCHOHATBLHOTO
obpazoBanus / A. A. BacunweB, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ U31., UCIIP. U JOM. —
Mocksa: U3narensctBo IOpaiit, 2020. — 211 c. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 10. P. ®usnka: xonebanus, onTHKa, KBaHTOBas ¢u3MKa: yueOHOE mocodue
UL cpentHero mpodeccruonaabHoro odpasosanus / 0. P. Mycun. — 2-e¢ u3n., Wcmp. U JION. —
Mocksa: U3narensctBo IOpaiit, 2020. — 329 c¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-03540-7. — Texkcr: anekrponusii // OBC FOpaiir [caitr]. — URL.: https://urait.ru/

8. Mycun, HO. P. ®usuka: MexaHuWKa CIUIONIHBIX Cpel, MOJEKyNspHas (u3uka u
TepMOJAMHAMUKA: ydeOHOe TocoOue s cpeaHero mpodeccuoHambHoro obOpazoanus / HO. P.
Mycun. — 2-e u3n., uchp. u jgon. — Mocksa: UznarenscrBo FOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanme). — ISBN 978-5-534-03000-6. — Texct: anexkrponHbIi // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/

HNHTepHeT-pecypcesbl

9. www.fcior.edu.ru (denepanbHbIii IEHTP HHHOPMAITMOHHO-00pPa30BaTENBLHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CioBapy ¥ SHITUKIOTIC M )

11. www.booksgid.com (3nekTpoHHas OuOIHOTEKA)
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https://urait.ru/
https://urait.ru/bcode/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/

12. www.globalteka.ru (Cno6anpHast 6MOIMOTEKA DIESKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EauHo€ OKHO 10CTyIa K 00pa30BaTeIbHBIM PECYPCAM)

14. www.st-books.ru (JIyumas yueGHas qureparypa)

15. www.scool.edu.ru (Poccuiickuii 06pa3oBaTeabHbIA IOPTA)

16. www.ru/book (DnexTpoHHas 6uOIHOTEYHAs CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBarensabie pecypesl MHTEpHETA - PU3NKAa)

18. www.school-collection.edu.ru (Eaunas xomtekius iudpoBLIX 00pa30BaTEIbLHBIX PECYDPCOR)

19.24 https//fiz.1september.ru (YuebHo-mMeToanyeckas razera «Dusuka»)

20. www.n-t.ru/nl/fz (HoGenesckue naypeatsl o Gu3uke)

21. www.nuclphys.sinp.msu.ru (SInepras dusuka B nTepHere)

22. www.college.ru/fizika (IToaroroska k EI'3)

23. www.kvant.mccme.ru (OKypuan «KBanTt»)

24. www.yos.ru/natural-sciences/html (OKypuan «I1yTe B HayKy»)

MeToanuyeckne yKazaHus JJis1 00yYAIOIIMXCS M0 OCBOEHHU IO M CIIUIINHbI

25. MeToanueckue yKa3zaHus sl 00yJaroMIMXCs 110 BBITIOTHEHUIO IPAKTUIECKUX padoT.
26. Meroanueckue yka3zaHus AJi1 00y4aroluXcs 0 BRIMOJIHEHUIO Ja00paTOpHBIX paboT.
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