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Pabouas mnporpamma yueOHoi guctumiuabel  OJ[.06 ®usmka pazpabortaHa B
cooTBeTcTBUM ¢ DeaepalibHbIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHJIAPTOM
(manee — ®I'OC) no crenuanbHOCTH CPpeIHEro NMPodecCHOHAIBHOI0 00pa3oBaHus (aanee
- CIIO) 42.02.01 Pekiama, yTBEep»KAEHHOTO MpUKazoM MuHnpocsemeHnuss Poccun oT
21.07.2023 N 552 «0O06 yrBepxaeHHH  (eaepadbHOTO  TOCYAapCTBEHHOTO
o0pa3oBaTeNpHOTO  CTaHAapTa CpeAHEero MNpodecCHOHAIBHOTO 00pa3oBaHUs IO
cnenpasibHOCTH 42.02.01 Pexmamay», ®I'OC cpennero oOmiero oOpaszoBaHus (IpuKas
MunoOpunayku P® or 17.05.2012 Ne 413) (¢ usmeHenusmu Ha 12.08.2022 r.) u
IpuUMepHOI pabouei mporpaMMoi o01e00pa30BaTeIbHON JUCIHUIUIMHBI «Du3nKay st
npodeccroHanbHbIX 00pa30BaTENIbHBIX OpraHu3aluii, YTBEPXKICHHOW Ha 3acelaHuu
CoBera MmO OLEHKE CcOJEpKaHUS W KadyecTBa MPUMEPHBIX paboOYMxX Mporpamm
001e00pa3oBaTeIbHOTO M COLMAJIBHO - TYMaHHTAPHOTO  LHMKJIOB  CPEIHEro
npodeccruonanbHoro oopazoanus [Iporokon Ne 14 ot «30» Hos0ps 2022.

Pazpabotuuk: I'punneBa E.B. - npenomaBatens BhICIIeH KBATM(PUKAIMOHHON KaTETOPUU
[IIK CI'TY umenu 'arapuna 0. A.
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1. TIACIOPT PABOYEI NMPOTPAMMBI YYEBHOW JUCHMILIAHBI
0/1.06 ®U3NKA

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creIuaaucToB cpeanero 3seHa (nanee — [HIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnenuansHOCTH 42.02.01 Pexnama.

1.2 Mecro y4eO0HOl AUCHUILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CNEeNUAJTHUCTOB CPeIHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbIi muki [TIICC3

1.3. lesin 1 TpeOOBaHUSA K Pe3y/JIbTATAM OCBOCHUS Y4e€OHOM! JUCUUIJINHBI:

B pesynbrare ocBoeHUs y4eOHOU MUCHMILUIMHBI O0y4YarONIUNCs JOJDKEH JTOCTUYb
CIEAYIONINE PE3YIbTATHI:

JIUYHOCMHbLE:

- YYBCTBO TOPJIOCTH U YB@XKEHUS K HUCTOPUU M JOCTHKCHHUSIM OTE€UECTBEHHOM
dbu3uyecko Hayku; (PU3MUECKH TpamMOTHOE TOBEJAECHHE B MPOPeCcCUOHATBHON
NeSITeILHOCTU U OBITY TIPU 0OpallleHuu ¢ TprudopaMu U YCTPOUCTBAMM;

- TOTOBHOCTh K IPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaJIU(HUKAIUKA B
u30paHHOM TPO(DECCUOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHME WCIOJb30BaTh JOCTHKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(bU3HUECKUX TEXHOJOTUN IS TIOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOW TTPO(PECCHOHATEHOM NEeITeIbHOCTH;

- YMEHHUE CaMOCTOSITeNIbHO J0OBIBaTh HOBBIE MJiA ce0si (pU3MYECKUE 3HaAHUS,
WCTIONB3YS 111 TOT0 IOCTYIHBIE UCTOYHUKUA UH(POPMAIUK;

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

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

Memanpeomemuule:

- WCIIOJIb30BaHUE PA3JIMYHBIX BHUJIOB NTO3HABATEIBLHON JESATEILHOCTH JI PEIICHUS
dusnuecknx 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOIEHNUS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMYHBIX CTOPOH OKpY’Karouen
JICUCTBUTEIILHOCTH,;

- HCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OMEpaliii: MOCTAaHOBKHU 3aJ1auH,
dbopMynupoBaHMs TUIOTE3bl, aHadW3a © CHUHTE3a, CpaBHEHHs, O0O0OIICHNUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB I U3YUCHHS PA3IMUHBIX CTOPOH (PU3UYECKUX OOBEKTOB,
SIBJICHUA M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAaThCS B
npodeccroHanbHO cdepe;

- YMEHUE TE€HEpPUpPOBaTh WJIEU U ONPENENsATh CPEACTBA, HEOOXOAUMBIE I UX
peanu3anuu;



- YMEHHE€ HCIOJb30BaTh Pa3IUYHbIe WCTOUYHMKHU IS TMOJy4YeHus (uanyeckon
uH(pOpMaIH, OLIEHUBATh €€ JOCTOBEPHOCTH;

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

- yMEHHE MyOJUYHO TMPEJCTABIATh PE3yJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JUCKYCCHUM, JIOCTYTHO M TapMOHHMYHO CO4YeTasi CoJepKaHhue U (HOPMBI
npecTaBisieMol HHGOpMaIny;

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 TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YUYCHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNIHOCTH
HAOJIIOIAEMBIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; IMOHUMaHUE POJIH
aCTPOHOMHMHM B NPAKTHUYECKON MESITEIBbHOCTH YEJIIOBEKAa U JAIBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, PO (HU3UKUA B POPMUPOBAHUU KPYro30pa U (PyHKIIMOHAILHOMN
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHATHL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBM)KEHUE, CBOOOJHOE TMajJeHUE TeJ, JBUKEHUE [0 OKPYKHOCTH,
WHEpUHUs, B3aUMOJCUCTBUE TeEJ, KOJeOaTeIbHOE JBUKEHHUE, PE30HAHC, BOJIHOBOE
nBkeHue; nuddysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJIKOCTEH W TBEPIBIX TEIl,
M3MEHEHHE oObeMa TeJa IMpPU HarpeBaHWM (OXJIAXIEHHUU), TEIJIOBOE pPaBHOBECHE,
WCTIapeHHEe, KOHJEH CAllMs, TUIaBJIeHNEe, KPUCTAIUIM3allUsl, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpeJIHEeW KMHETUYECKON IHEPTrUuM TEIJIOBOTO JBUXKEHHUS MOJIEKYJ ¢ a0COIIOTHOM
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHUSI ra3a B H30IMPOLECcCax; >SJIEKTpHU3alus Tell,
B3aUMOJICHCTBUE 3aps/IOB, HAarpeBaHUE IMPOBOAHUKA C TOKOM, B3aUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs! UHAYKIUS, IEMCTBUE MAarHUTHOTO IOJSl Ha TPOBOJIHUK C
TOKOM U JIBWDKYIIUICS 3apsijl, DJIEKTPOMArHUTHBIC KOJIEOAHUS W BOJHBI, IPSIMOJIMHEHHOE
pacmpocTpaHEeHUE CBEeTa, OTpPaKEHHUE, MpejomiieHue, UHTepdepeHIus, audpaxius u
MoJIApU3alsl CBETa, JucIiepcusi cBera; (oTodnekTpudeckuii  3¢hdexT, CcBETOBOE
JaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIageHHE OCHOBOMOJIATAKONIMMHU (U3UYECKUMHU TIOHATHUSMHU WU BEJIMYUHAMH,
XapaKkTepu3yrnuMu GU3NYECKUe MPOIECChI(CBA3aHHBIMU C MEXaHUYECKUM JIBUKCHUEM,
B3aUMOJICHCTBUEM  Te€Jl, MEXaHUYECKUMM KOJeOaHUSMH U  BOJHAMU;, AaTOMHO-
MOJICKYJISIDHBIM CTPOCHHMEM BEIIECTBa, TEIUIOBBIMH MPOIECCaMH; DJICKTPUYECKUM H
MAarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMHU KOJICOAHMSIMU U
BOJTHAMHU; ONTHUYECKUMH SIBICHUSMH; KBAHTOBBIMHU SIBICHUSIMHU, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIAJICHHE OCHOBOIOJIAral0IINMHU
ACTPOHOMHYECKHMH  TOHSTUSMH, TMO3BOJIIONIMMHU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE HA 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW CpeJE;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/] U BCelleHHOI];

4) BnajeHUE 3aKOHOMEPHOCTSAMM, 3aKOHAMU U TEOPUSIMH (3aKOH BCEMHUPHOIO
tsarotenus, I, I u III 3akoHbl HbrOTOHA, 3aKOH COXpPAHEHHUS MEXAHWYECKOW SHEPIUH,



3aKOH COXPAHEHHS] UMIYJIbCa, TPUHIUI CYNEPINO3ULIMUA CUJI, PUHLIUI PABHOIPABHOCTH
UHEPIHUAIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHECHHUS
AIEKTPUUECKOTro 3apsija, 3akoH KynoHa, 3akoH Oma s ydacTka 1ienu, 3akoH Oma s
IIOJTHOW JJIEKTpUYECKOW uenu, 3akoH Jxoynmsa - JleHma, 3aKkOH 3JIE€KTPOMArHUTHOM
WHIYKIIUW, 3aKOH COXPAHEHUS JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETa, 3aKOH OTPa)KEHUS CBETA, 3aKOH MPEJIOMJICHHS CBETA; 3aKOH COXPAaHEHUS SHEPTHH,
3aKOH COXpPAHEHHUS HUMITYJbCa, 3aKOH COXPaHEHHsI JJIEKTPUYECKOrO 3apsja, 3aKOH
COXPAaHEHHUs MacCOBOTO YMCIA, MOCTYNaThl bopa, 3aKOH pajMOaKTUBHOTO pacmaaa);
YBEPEHHOE HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHanu3e (U3HYECKUX
SABJIEHUU U IIPOLIECCOB;

5) yMeHHEe yYUTHIBATh TPAHUIIBI IPUMEHEHUS MU3YYCHHBIX (PU3NYECKUX MOJIEICH:
MaTepHalibHasi TOYKa, WHEPIHAIbHASICUCTEMAa OTCUeTa, WJCaIbHBIM Ta3; MOJCIH
CTPOEHHSA ra30B, KUJAKOCTEH U TBEPJIbIX TEJ, TOUCUHBIN dJIEKTPUUECKUM 3apsi,

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

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
du3HKe: MPOBOANTH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PHM3NUSCKUX BEIIMYWH, BHIOWpAS
ONTHUMAJIBHBIA CIOCOO WM3MEpPEHWUsS W UCIOJBb3yS W3BECTHBIE METOMbI  OIEHKH
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3UUYECKUX
BEJIMYUH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysl (PU3MYECKUE TCOPUHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOIBI, COOJIOIATH
nmpaBmiia OE30MacHOTO TpyAa MpU MPOBEACHUHM HCCIEAOBAaHUNW B paMKax y4eOHOTO
OKCIIEPUMEHTa H  Y4eOHO-HCCIEAOBATEIbCKON JEITETbHOCTH C HCIOJb30BAHHEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB ®  J1abopatopHOro  00OpY/IOBaHUS,
c(hOpMHUPOBAHHOCTh MPENICTABICHUNA O METOAAaX MOJYYCHUSI HAYYHBIX aCTPOHOMUYECKUX
3HAHUM;

7) chOpMHUPOBAHHOCTh, YMEHHS pEIIaTh pPACUETHBIC 3a7a4d C SBHO 3aJlaHHOMN
bu3nuecKoil MOJENbI0, HCMOJIB3Yys (U3UYECKHME 3aKOHbl M TPUHIIMIBI; HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITH (HU3UUYECKUE
BETUYMHBI W (POPMYINBI, HEOOXOAWMBIC I €€ pENICHUs, MPOBOIUTH pacyeThl MU
OIICHWBATh PEATHHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KauyeCTBCHHBIC  3aJa4yM, BBICTpaWBas JIOTUYCCKA HEMPOTHBOPEUYMBYIO  IICTIOYKY
pacCcyXJeHU C ONMOpoM Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (U3UUYECKue
SIBJICHMS;

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBHM MpOTEKaHMs (GU3UUECKUX SBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUYECKUX
pelieHuid B MOBCEAHEBHOM KM3HU ISl oOecrieueHusl 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMU TIpHOOpPaMH M TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHHUS 3/0POBbS H
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TOBEJCHUS B OKPYXKAIOIICH cpejie; MOHWMaHUE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUNW (PU3UKU W TEXHOJIOTHH JUIsl PAIllMOHAILHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHPOBAHHOCTH COOCTBEHHOH MO3MIIMHM IO OTHOIICHUIO K (PU3WdecKoi
uH(popMaIK, MOTy4yaeMOil U3 pa3HbIX UCTOYHUKOB, YMEHHUI MCIOJIL30BATh LU(PPOBBIE
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TEXHOJIOTMM U1 TIOUCKA, CTPYKTYpUPOBAaHHUS, HHTEPHPETAUUUd U MPEICTaBICHUS
yuyeOHOW M HAy4YHO-NOMYJISIpHOM HWH(pOpMalWU; pa3BUTHE YMEHUH KpPUTHUYECKOTO
aHaJIM3a MoJIy4aeMoi UH(pOpMaIH;

10) oBnameHue yMmeHUSIMH pabOTaTh B TPYNIE C BBINOJIHEHUEM PA3IUYHBIX
COLIMATIbHBIX pOJIEH, TUIAHUPOBAaTh pPAa0OTy TPYMIbl, PalUOHAIBHO PaCHPEENATh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B PELICHUE pacCMaTpUBAaEMOM MPOOIEMBI;

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

1.4 KosinuecTBO 4aCOB Ha OCBOEHHE NPOrPaMMbl Y4eOHOM AUCHUNITHHBI:
O6neMm OII 95 yacos, B TOM 4YHCIIE:
o0s3aTeIbHOM  ayJUTOpHOM  yueOHOW  Harpy3ku  oOywaromierocss 95  yacos.



2 CTPYKTYPA U COJIEP KAHUE YYEBHOMN JUCIHUITIJIAHBI
2.1 O0bem yueOHOH TUCHHMIJIMHBI U BUAbI Y4eOHOIl padoThl

Bup yuedHoii paboTbl O0bem yacoB
Oo6bem OII 05
O6s13aTe/ibHAsI ayUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 95
B TOM YHCIIE:
JIEKLMH, YPOKH 61
NPAKTUYECKHUE 3aHATHS 26
71ab0paTOPHBIE 3aHATHS 8

[TpomexyTouHas aTTectanus B popme:
I cemectp - npyrue GopMbI KOHTPOIIS (CPpEAHMIA OaJIT IO TEKYIIUM OIICHKaM YCIIEBAEMOCTH)
II cemecTp — nuddepeHPOBaHHBIN 3a4eT




2.2 TemaTuyeckuii miiaH u cogep:kanue yuedoHoii ucuumiuabl OJ1.06 duszuka

Konanl
KOMIIETEHIH i,
Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE
HaumeHoBaHue 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4alierocsi, Kypcopasi padéora Oo0bem YpoBeHb (bopmupoBaniio
pa3jiesioB U TeM (mpoekT) (eciu NpeyCMOTPEHBI), HHbIE BUbI Y4e0HOIi padoThl B 4acoB 0CBOCHMS cnl(fg;gs:g'ﬂ
COOTBETCTBHMH € Y4eOHBIM IJIAHOM
3JIEMEHT
NPOrpamMMbl
IlepBblii cemecTp
BBenenue ®Du3nKa METO/Ibl HAYYHOI'O MO3HAHMUSL. 2 1
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COAEPKAHHE 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 MPSIMOITMHENHOE IBUKEHHUE. oOpasoBaHus,
CBobosHoe najieHue Tea. PaBHOMEpHOE IBUKEHUE 110 OKPYKHOCTH. YTBEPKACHHOIO
IIpakTuyeckoe 3ansitue Nel Pemenune 3agau no teme «PaBHOMEpHOE H 2 2 NIPUKa30M
PaBHOYCKOPEHHOE JIBUKEHUE. MunucrepcTBa
IIpakTyeckoe 3ansaTue Ne2 Pemenue 3anad no teme «PaBHOMEpHOE JBUKEHHE 2 OSE%EB;;HETM
110 ORPYHRHOCTI. 17.05.2012 Ne 413
Tema 1.2. OcnoBbl | Copep:kanne y4eOHOro MarepuaJia 8
JMHAMUKH OcHoBHas 3agavya nuHamMuku. BiammoneiictBue ten. Cuia. IlepBwlid  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 ¢ npo¢ecCHOHAILHON HATIPABJIEHHOCTbIO
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. Kunernueckass sHEprus. 2
IToreHnnanpHast SHeprus. 3aKOH COXPAHEHUsI MEXAHUYECKOM YHEPTHH.
IIpakTyeckoe 3anaTHe Ned Pemenue 3agau 1Mo TeMe «3aKOH COXpaHEHHUS 2
UMITYJIbCa
IIpakTnyeckoe 3anaThe NeS PemeHue 3agad no teme «3aKOHBI COXPAaHEHMS 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,
KMHETHYeCKOH MOJeKyl W aromMoB. bpoyHoBckoe nBmwxkenue. duddysus. Crpoenue METanpeIMETHBIE U
TeOpHH. ra3o00pa3HbIX, KUAKUX U TBEpPAbIX Tesl. CKOPOCTH IBMXKEHHUS MOJEKYIT M HX peIMeTHbIE
U3MEpEHHUE. KOMIIETCHIIVH B
Nneanpuprii  ta3. JlaBmenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO- COOTBETCTBUHU C
KMHETUYECKOW TEOpUH. ®I'OC cpennero
YpaBHEHME COCTOSHUS UACAIBHOIO rasa. 1'a3oBble 3aKOHBI. ob1ero
IIpakTyeckoe 3anaTHe Ne6 PemieHue 3amad 1o teMe «YpaBHEHHE COCTOSHHUSA 2 oOpa3oBaHus,
UJEabHOTrO0 rasa. ['a3oBble 3aKOHBD) YTBEPKACHHOIO
Tema 2.2. OcnoBbl | Copep:kanne y4eOHOro Marepuajia 6 IIPUKa30M
TEePMOAMHAMHKH BuyTpeHHss sHeprus uaeanbHoro rasa. Pabora u teriora kak Gpopmsl nepenadyu 2 Munucrepcrsa
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHBIN mpolecc. 00pa3oBaHus 1
ITepBOe HAYaI0 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
TepMoauHamMuKku.  IlpuMeHeHue  mepBOro  3aKkOHa  TEPMOJUMHAMHUKHA K
M30IPOLIECCAM).
Tema 2.3. | Coneprxkanue y4eOHOr0 MaTepuajia 4
Arperartssbie Vcnapenne u xonaeHcanus. HacplmeHHbll nap u ero cBorctBa. AOGCOIIOTHAS U 2
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COCTOSIHUS OTHOCHUTEJIbHAs BJIAXKHOCTh Bo3ayxa. Touka pocel. Kumnenwe. 3aBHUCHUMOCTBH
BellecTBa. TEMIEPATYpbl KUIIEHUS OT JaBiieHud. Ileperperbiii map u €ro MCnosiab30BaHHUE B
da3oBbie TEXHHUKE.
nepexoabl Pemenne 3aga4 ¢ npogeccHOHATBHON HANIPABJIEHHOCTHIO 2 2,3
JlaGoparopHoe 3ansiTue Ne2 «/3MepeHre OTHOCUTEILHON BIAXKHOCTH BO3TyXa»
Coaep:xanue yueOHOTo MaTepHaJia 4
XapakTepucThKa JKUJIKOTO COCTOSIHUS — BemlecTBa. [IOBEepXHOCTHBIA — CJOM 2 1
xuakocTu. KanuuisipHble sSIBJICHMUSL.
XapakTepucTuka TBEpAOro COCTOsSHUSA BelecTBa Kpucraminueckue u aMmopdHbie
tena. CBOMCTBA TBEP/IBIX TEJI.
IIpakTuyeckoe 3ansaTue Ne8 Pemenne 3aga4 no teme «BinaxxHOCTh BO31yXay. 2 2
Pasznea 3. duekTpoauHamMuka 9 JIM4HOCTHBIE,
Tema 3.1. Copepxanue yuyeOHOro MaTepuaJa 9 MeETaIlpeMETHBIE U
DileKTprYecKoe DneKTpuuecKkue 3apsibl. 3aKOH COXpPAHEHMsI 3JEKTPUUECKOIo 3apsiia. 3aKoH 2 1 IIPEIMETHBIC
noJie Kyiona. KOMIIETEHIIVH B
Onektpuueckoe mozie. HampspkeHHOCTh — 3nekTpuuyeckoro monis. I[lpuHumn COOTBETCTBUU C
CyNEPIO3UIIH NOJIEH. ®I'OC cpennero
PabGora cun snexrpocraruueckoro moss. [lorennuman. PazHOCTh MOTEHIIMATIOB. 2 o0ero
OKBUIIOTEHLUAIbHBIE MOBEPXHOCTU. CBA3b MEXKIY HANPSOHKEHHOCTBIO WU obpazoBanwusl,
Pa3HOCTBIO MOTEHIMAIOB MIEKTPUYECKOro Mojs. 1IpOBOJHUKM B 3IEKTPUYECKOM YTBEPKACHHOTO
noJie. JInanekTpuku B anekTpuyeckom nose. [lonsgpuzanus AM3IEKTPUKOB. IIPUKa3oM
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 8
MOCTOSTHHOT 0 VYcnoBus, HeOOXOAUMBIE ISl BOSHUKHOBEHMS U MOJJAECPKAHUS AJIEKTPUUECKOTO 2 1
TOKa ToKa. CHila TOKa U IUIOTHOCTBh TOKA. 3akoH OMa AJis y4yacTKa LIeNU. 3aBUCUMOCTD
JImgHOCTHEIE,

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

MCTaIIPEAMETHBIC U
MpEAMCTHBIC

OJIC ucrouynuka. 3akoH Oma mis mojaHod nenu. CoenuHEHHWE MPOBOIHUKOB. 2 KOMIICTCHIINH B
CoenuHeHNEe UCTOYHUKOB 3JIEKTPUUECKON S3HEPTUU B OaTapero. COOTBETCTBUU C
TennoBoe nelcTBHE S3JEKTpUYECKOro Toka. 3akoH Jkoynsa-Jlenma. Pabora wu ®I'OC cpennero
MOIIIHOCTb 3JIEKTPUUYECKOT0 TOKA. ob1ero
Pemenue 3a1a4 ¢ npogecCMOHAILHOI HANPABIEHHOCTHIO 2 2,3 00pa3oBaHus,
Jladoparopnoe 3ansitue Ne3 «l/I3ydyeHre 3aKOHOB TIOCIEIOBATEIBHOTO U YTBEPXKIAECHHOI'O
NapaJuIeIbHOTO COEIMHEHMS] IPOBOJHUKOBY MIPUKA30M
JladoparopHoe 3ansitue Ne4 «M3mepenue 9/IC u BHYTpEeHHEr0 CONPOTUBIICHUS 2 2,3 Munucrepcrsa
HMCTOYHUKA) o0pa3oBaHus U
Tema 3.3. Cojepskanue yueOHOT0 MaTepuaJia 2 Hayku PO ot
DJIeKTprYecKuil ONEeKTpUYECKUH TOK B MeTalaX. OJEKTPUYECKMH TOK B  AJIEKTPOJIUTaX. 2 1 17.05.2012 Ne 413
TOK B Pa3JIMYHBIX | Onektponau3. 3akoHbl @apanesa. IlpumeHenue osnekrTponn3a B TEXHHUKE.
cpenax OneKTpuueckuii TOK B ra3ax W Bakyyme. Wonuzanus raza. Buasl ra3oBbIx
pa3psaoB. IlonsTue o nminazme. CBOICTBA U IPUMEHEHUE IIEKTPOHHBIX ITYYKOB.
ONeKTpuueckuii TOK B  mnouynpoBoaHuKaX. CoOcCTBEHHass MPOBOJUMOCTD
MOJYTIPOBOHUKOB. [10TyIIpOBOTHUKOBEIE TPHOOPHI.
Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 2
MarnutHoe nmosie | BekTop UWHAYKIMM MarHUTHOro nmons. JIelicTBME MarHUTHOrO TOJIsSL Ha 2 1
OpSIMOJIMHEMHBIH TpPOBOAHUK C TokoM. Cuna Awmmepa. 3akoH Amiepa.
B3aumoneiicteue TOkOB JlelicTBME MarHUTHOIO NOJISI HAa JABMIKYIIMHCA 3apsl.
Cuna Jlopenna. OmnpeneneHue yIeabHOTO 3apsiaa. YCKOPUTENH 3apsKEHHBIX
YacTHLI.
Tema 3.5. Conep:xanue yueOHOTro MaTepuaJia 4 1
DJIEKTPOMAarHuTH | DnekTpomarHuTHas uHaykius. [IpaBumno Jlenma. 9/IC UHAYKIMH B JBMKYIIUXCS 2
ast MHIYKIUSA MPOBOJIHUKAX. SIBIeHWE caMOMHAYKIMU. HIYKTUBHOCTh. DHEPTrUs MAarHUTHOTO
OJISL.
IpakTnyeckoe 3ansitue Nell Pemenue 3agau «ONEKTPOMAarHUTHOE MOJIEY, 2 2
«DNEKTPOMAarHUTHAS] MHAYKIIHSI
Pasznea 4. Kosiedanus 1 BOJTHBI 10 JImgaHOCTHEIE,
CoaepxxaHue y4yeOHOro MaTepuaJa 2 MeTanpeIMETHBIE U
KonebarenpHoe IBUXXCHUE. I"apmonunyeckue Koe0aHusl. CB0o0OOIHEIE 2 IIPEAMETHBIC
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MexaHudeckue Kojebanus. [IpeBpamieHne dSHEprud NpH  KoOJeOATCIBHOM
JIBHOKCHHH.

KOMIICTCHI U B
COOTBCTCTBHHU C

Tema 4.2. Conep:kanue y4eOHOT0 MaTepuaJia 2 ®I'OC cpennero
Ynpyrue BoJIHbI [Tonepeunble U MPOI0JIbHBIE BOIHBI. XapaKTEPUCTUKHU BOJHBI. 3BYKOBBIE BOJIHBI. 2 o0miero
Wnrtepdepennus Bonn. [lonarue o nudpaxium BoIH. oOpa3oBaHus,
Tema 4.3. Copnepxxanue yuyeOHOIo MaTepuaJa 2 YTBEPXKACHHOIO
JuekTpoMarHuTH | CBOOOJHBIC AJIEKTpOMarHuTHeIe KojeOanus. @opmyna Tomcona. IlpeBpaimenue 2 [IpUKa3oM
ble KoJIe0aHus SHEPTUU B K0JIe0aTeIbHOM KOHTYpE. I'eneparop He3aTyXaroumx Mumnncrepcra
AJIEKTPOMArHUTHBIX KojeOaHul. BbIHYyXIEHHBIE JJIEKTpUYECKUE KOJeOaHUs. 00pa3oBaHus U
IlepemenHbI1 TOK. EMKOCTHOE M MHIYKTUBHOE COIPOTUBIICHHS IEPEMEHHOIO Hayku P® ot
Toka. 3akon OMa I 11U MEPEMEHHOrO ToKa. PaGoTa 1 MOIIHOCTh MEPEMEHHOIO 17.05.2012 Ne 413
Toka. ['eneparopel Toka. Tpanchopmaropsl. I[lomyuenue, mnepemada
pacupeneneHue MeKTPOIHEPIUH.
Tema 4.4. Coaep:xanue yueOHOTo MaTepHaJia 4
DJIEKTPOMArHuTH | DIEKTPOMAarHUTHOE MOJIE KaK OCOOBIA BUJ MAaTepUu. DINEKTPOMArHUTHBIC BOJIHBI. 2
ble BOJIHbI Bubpatop I'epria. OTKpBITHIN KOJIeOaTENBbHBIA KOHTYP.
Nzobperenue paauo A.C. Ilomoemm. Ilonstue o pamuocBsizu. I[lpumenenue 2
AJIEKTPOMAarHUTHBIX BOJIH.
Pa3nea 5 Ontuka 8 JIMYHOCTHBIE,
Tema 5.1 Copnepxxanue yuyeOHOIro MaTepuasa 2 METaIpeMETHBIE U
IIpupoaa cBera CKOpOCTh paclpOCTpaHEHUsI CBETA. 3aKOHBI OTPAKEHHSI U TPETOMIJICHHS CBETA. 2 NIPEAMETHBIC
[TotHoe oTpaxkeHue cseta. JIuH3bl. ['Ma3 kak onTudeckas cucrema. OnTUdeckue KOMIICTCHIIVH B
puOOpHI. COOTBETCTBUU C
Tema 5.2 Cojepkanue y4eGHOro MaTepuaa 4 ®I'OC cpennero
BoJsiHoBBIE Wnrtepdepenus cera. KorepeHTHocTh cBeTOBbIX Jiyuel. WHTepdepeHuus B 2 o01ero
CBONCTBA CBeTa ToHKMX TuleHKax. Kombua HeroTona. Vcnons3oBanue nnTephepeHun B HaAyKe U obpazoBaHmus,
texuuke. Judpaknus cera. Hudpakums Ha MEId B NapayIeIbHBIX JTydax. YTBEPKAECHHOTO
Hudpakuumonnas pemerka. [lonspusanus nonepeynsix BojiH. [lonspusanus ceera. IIPUKa3oM
JBoiitHoe nyuenpenomienue. [lomsipounsl. [ucnepcus cBera. Buabl criekTpos. Mumnncrepcra
Crnektpsl  ucnyckanusi. CHeKTpsl — NOTJIOLIEHHA.  YIbTpadHoJeToOBOE U 00pa3oBaHus 1
nH(ppakpacHoe uznydenus. PeHTrenoBckue myqn. VX nmpupoa u cBOiCTBa. Hayku PO ot

17.05.2012 Ne 413
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IIpakTuyeckoe 3ansitue Nel?2 Pemenue 3amau  «lIpemomienue cBera.
JudpakimonHas pemerka

Tema 5.3. Conep:kanue y4eOHOT0 MaTepuaJia 2
CnenuanbHas Ilocrynarer OiiHmreiiHa. IIpocTpaHcTBO M BpeMs cCIELUAIbHOW TEOpPUU 2
Teopus OTHOCUTENIBHOCTU. CBS3b MAacChl U SHEPTUU CBOOOAHON YaCTULIbl. DHEPIHsl MOKOS
OTHOCHUTEJIbHOCTH
Pa3zpnen 6. KanToBas pusnka 8 JInunoctHbIE,
Tema 6.1. Conep:kanue y4eOHOT0 MaTepuaJia 4 METaIpEAMCTHBIC 1
KBaHToBas KBanToBas runoresa [Tnanka. Buemnuii poroanexrpudeckuii adpdexr. PoToHbI. 2 IpEAMETHbIC
ONTHKA Buytpennuii porosddexr. Tumsl porosnementos. Jlasnenue cera. Ilonsrue o KOMIICTCHIIMHA B
KOPITYCKYJIIPHO-BOJIHOBOM MIPUPOJIE CBETA. COOTBCTCTBUM €
®I'OC cpennero
Pemenue 3a1a4 ¢ npoecCHOHAILHOM HANIPABJIEHHOCTHIO 2 06111ero
IIpakTnyeckoe 3anatue Nel3 Pemenwe 3amau "®dopmyna DiHIITEHHA a7 0GpasoBaHmusl,
dotodrpdexra. DoToHb!" YTBEPIKICHHOTO
Tema 6.2. @usuka | Conep:xanue yueOHOro MmarepuaJia 2 IPHKA30M
aToma Pa3BuTHe B3IIsI0B HAa CTpOoeHME BemiecTBa. SnepHas mozens aroma. OmbIThl O. 2 MuHucrepcTBa
Pesepdopna. Mogens atoma Bogopoaa no H. bopy. 'unoresa ne bpoitns. oOpa3oBaHUs U
Tema 6.3. Pusuka | Copep:kanue y4eOHOro Mmarepuajia 2 Hayku PO ot
aTOMHOIO siipa EcrecTBeHHass painOakTUBHOCTb. 3aKOH paJMOaKTUBHOTO pacnaaa. CrocoOsl 2 17.05.2012 Ne 413
HaOJIOICHUS M PETUCTPALIMU 3apsDKEHHBIX YacTull. CTpoeHHe aTOMHOTO s/pa.
Jlepext Maccel, PHEprusi CBA3M M YCTOWYMBOCTb AaTOMHBIX siaep. SlnepHble
peakuuu. MckyccTBeHHas paliOaKTUBHOCTb.
Henenune Ttsokenslx spep. lLlemHas snepHas peakuusa. Ynpasisemas LenHas
peakuus. SnepHbiii peakrop. IlomyueHue paguoakTHBHBIX M30TONOB M HX
IIpUMEHEHne.  buoslormueckoe  NEUCTBHE  PAJAMOAKTUBHBIX  W3JIyYECHHM.
OneMEHTapHbIE YaCTULIBI.
IIpome:kyTouHas arrecranus: Aud@epeHIMPOBaHHBIN 3a4eT 2
HToro no aucuuninHe 95
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpeGoBanuss K MHHMMAJBLHOMY MAaTEePHAJIbLHO-TEXHHYECKOMY
o0ecrne4yeHNI0 y4eOHOM JTMCUMIINHBL:

Peanuzarus mporpaMMbl JUCIHHUIUTMHBI TpeOyeT Haauuus ydyeOHOro xabuHera
(bU3HUKY TSl TPOBEICHUS 3aHATUHN JEKIIMOHHOTO TUIA, MPAKTUYECKUX 3aHSITHI, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- CHeUualIu3upoBaHHas MeOenb  (CTONBI, CTyJIbi IO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYeHHYECKasl.

TexHuueckue cpeacTra 00yUeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIAIHbIE TOCOOMS:  TUTaKaThl, Y4eOHO-HAIVISIAHBIE IMOCOOUS,
o0ecreynBamIIMe TEMAaTHUYECKHe WJUIIOCTpalMu 1o padodeil  mporpamme
JUCLUIUIMHBI, B TOM YHCIIE, BUIECO-ayAM0 MaTepUabl, KOMIIBIOTEPHBIE IIPE3CHTALUH.

KomnpioTep umMeeT 10cTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, BBIXO/] B
rno0anpHyl0  ceTb  VIHTepHEeT, OCHallleH JIMIEH3UOHHBIM  MPOTrpaMMHBIM
o0ecreyeHnEeM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCHUIINHBI

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 MU crneuuaIbHOCTEH
TexHudeckoro mnpodwuis: JlabopaTtopHbeiii mpakTHKym: ydeOHOe 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. I1. ®usuka B 2 4. YacTp 2: yueOHUK U TMPAKTUKYM IS
CpeaHero po¢eCCUOHATTLHOTO oOpazoBaHus / H. I1. Kanamaukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jporn. — MockBa: M3gatenscTtBo 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 npodeccuonanpHoe obpazoBanne). ISBN 978-5-
406-06464-1

JlonoJIHuTeIbHbIE Yy4eOHbIe U3aAHUS

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, HO. P. ®usuka: konebaHus, ONTHKA, KBAHTOBas (U3MKA:
y4yeOHoe nmocobue Jyisi cpeanero npodeccuoHanbHoro oopazosanus / 0. P. Mycun.
— 2-¢ m3a., ucnp. u pon. — Mocka: MUznatensctBo 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: MexaHuWKa CIUIOLMIHBIX CPEI, MOJICKYJspHas
¢u3rKa U TEpMOJMHAMUKA: y4eOHOEe mocodue Mg CpelHero mpodecCHOHaTbHOTO
obpazoBanms / 0. P. Mycun. — 2-e u3na., uctp. u mon. — Mocksa: M3naTenscTBO
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansrnoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponsnsii // OBC HOpaiir [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHeT-pecypcesl

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

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

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

12. www.globalteka.ru (I'moGanbpHast OUOIMOTEKA SISKTPOHHBIX PECYPCOB)

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

ecypcam

14. www.st-books.ru (JIydias yaeOHas JiuTeparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa30BaTEIIbHbIN TOPTAN)

16. www.ru/book (DnekrpoHHasi OubINOTEYHAS CHCTEMA)

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 (YuebHo-meTonndeckas razera «Pusnkar)

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"'3)

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 ykazaHusi Ajs 00y4arOIUXCS M0 OCBOEHUIO TUCIUIITUHBI

25. Meroauueckue yKazaHUS IS OOYYAlOMIMXCS TIO  BBIMOJIHEHHIO
MPAKTUYECKHUX padoT.

26. Meroauueckue yKazaHUS IS OOYYAlONIMXCS IO BBIMOJIHEHHIO
1abopaTopHBIX paboT
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4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

JYUYEBHOM NCIUILINHBI
4.1.

(I)Oprl U METOAbI KOHTPOJA ! OLICHKU PE3YyJbTaT0B Oﬁyqum{

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH U YBAXKEHHMSI K HUCTOPUU U JOCTHXKEHUSIM
OTEYECTBCHHOH (pu3muecKoi HayKu; (PU3NUECKH IPaMOTHOE MOBEICHHUE B
po¢eCCUOHAIBHON IEATEILHOCTH U OBITY NMPU 00paIlleHUH ¢ MpUuOOpamMu
U yCTPOMCTBAMHU;

- TOTOBHOCTh K MPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTMpUKAIMA B H30paHHON MNpPOPECCHOHATBHON NeATEITFHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH (PU3UYECKHX KOMIIETECHLIUI B 3TOM;

- YMEHHUE HCHOJIb30BATh JIOCTHKECHUS COBPEMEHHOW (hHM3NYECKOM
HayKl M (U3MUYECKUX TEXHOJOIMH JJIs TOBBILIEHUS COOCTBEHHOTO
WHTEIUIEKTYaJJbHOTO ~ pPa3BUTUSI B  BBIOpaHHON mpodeccCHoHATbHON
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITETILHO JOOBIBATh HOBBIE IS ce0s1 (Pr3MUecKue
3HaHUS, UCHOJb3YS JJIS 3TOTO IOCTYIHbIE HCTOYHUKHM HH(POPMALIUH;

- yMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOLICHUS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IPOBOJIUTH CaMOOLIEHKY YpPOBHSI COOCTBEHHOTO HHTEIIEKTYaJbHOTO
pa3BUTHS,

Memanpeomemuule:

- HCIOJIb30BAaHME  PA3IMUHBIX  BHUJOB  II03HABAaTEIbHOU
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJIOB MO3HAHUS (HAOIIOEHMS, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUIsL U3YYCHMSI Pa3JInYHBIX CTOPOH OKPYKAIOLIEH NeHCTBUTENBHOCTH;

- WCIIOJIb30BaHUE OCHOBHBIX HMHTEUIEKTYaIbHBIX OINEpalnii:
MIOCTAHOBKM 3aJaud, (OpMyTUpOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHsI, O0O0OOLICHHS, CHUCTEMaTH3allMH, BBISIBICHUS MPUIUHHO-
CIIEZICTBEHHBIX CBSI3€H, OMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB IS
W3YYEHHS PAa3UYHBIX CTOPOH (U3WYECKHX OOBEKTOB, SIBICHUH U
MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh CTaJIKUBAaThCid B
npodeccuonanbHoOM chepe;

- yMEHHE TeHepupoBaTh
He0OXO0IMMBIE I UX pealn3alluy;

- YMEHHE HUCMOJb30BATh PA3TUYHBIE MCTOYHUKH JUIS TOJTYYEHHS
¢dbuzmveckoit mHGOpMaIINH, OIEHUBATH €€ TOCTOBEPHOCTD;

- yYMEHHME aHAJIU3MPOBaTh M TPEACTABIATh HH(POpPMAIMIO B
pa3IMYHBIX BUAAX;

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMsI, BECTH JAMCKYCCHUH, JOCTYMHO M TapMOHHUYHO coOdeTas
cojiepkanue 1 (opMbl IpeCTaBIIeMON HHPOpMAIIH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U
aCTpOHOMHUHM B  COBPEMEHHOM  HAy4yHOW  KapTUHE  MHUpa, O
crucreMooOpasyromeil ponu (U3MKM B Pa3BUTUU €CTECTBEHHBIX HayK,

unacn U onpeacidaTb  CpPCACTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCBEMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- BBITIOJTHEHUE
nabopaTopHO pabOThI
(pponranbhas popma
paboThl)

IIpomexxyrounas
arrecTanys B 1
cemecTpe B popMme
apyrue GpopMel
KOHTpOJIS (CpenHuit
0aJu1 o TeKYLIUM
OLIEHKam
yCTIEBa€MOCTH),

BO 2 ceMecTpe — B
dbopme
mudepeHInpoBaHHbII
3ay4er.

Meron npoBeneHus
IIPOMEKYTOUHOU
aTTecTaluu -
BBITOJIHEHHE
KOMIUIEKCHOTO 3a/1aHus
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TEXHUKM M COBPEMEHHBIX TEXHOJOTHMM, O BKJIAJAE POCCUUCKUX U
3apyOeXKHBIX  Y4YCHBIX-(PU3UKOB B  pa3BUTHE HAyKd; [OHHUMAaHHE
(u3MUECKO# CyNTHOCTH HAOIIOJACMBIX SIBICHUH MUKPOMHpPA, MAaKPOMHUPA
M Meramupa; NOHMMAaHUE€ POJIUM aCTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA M JaJIbHEUIIEM HayYHO-TEXHUYECKOM pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JI0BEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacrno3HaBaTh (hU3HUECKUE
ABICHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZHOE TaJEHHUE Tell, [JBUXKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aNMOJICIICTBUE Tell, KojeOaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
nBIoKeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHE, CTPOCHHUE KUAKOCTEH U
TBEPABIX Tell, U3MEHEHUEe o0beMa Tell MPH HarpeBaHUM (OXJIAXKICHUN),
TEIUIOBOE  paBHOBECHE, UCIApEHUe, KOHJEHCAllUsd,  IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBiI3b CpeIHEU
KMHETHYECKOW SHEPTHH TEIJIOBOTO ABIDKEHHSI MOJIEKYN C abCOMOTHON
TEMIIEpaTypoi, NOBBILICHHE [aBJICHUsS ra3a IpPH €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXJAy IapaMeTpaMH COCTOSHHUS rasa B
M30IIpoIeccax; JIEKTpU3alus TeJl, B3aUMOICHCTBHUE 3aps 0B, HArPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBUE MAarHUTHOIO IIOJS HA IPOBOJHUK C TOKOM U
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHETHOE PAaclpOCTPAHEHUE CBETA, OTPaXCHHUE, MPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
¢dorosnexTpuyeckuir  3¢pdexr, cBeToBoe aBICHHME, BO3HUKHOBEHHE
JIMHENYaToro cCreKkTpa aroMa BOAOPOJa, €CTECTBEHHAs M UCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BnajeHHE OCHOBOIOJIATAIOIIUMU (PU3NYECKUMH TOHSATUSAMHU U
BEJTMYMHAMU, XapaKTePU3YIOIUMHU (PU3UUECKIE MPOIIECChI(CBSI3aHHBIMHU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeJ, MEXaHHUYECKUMU
KoJe0aHUsIMU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIIeCTBA,
TEIUIOBBIMH  MPOIECCAMU; DJJIGKTPUUYECKUM U MArHUTHBIM  TIOJISIMH,
ANEKTPUYECKUM TOKOM, DIIEKTPOMATHUTHBIMU KOJEOAHUSIMU M BOJIHAMU;
ONTHUYECKUMU SIBICHUSIMU;, KBAHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aToMa U
aTOMHOTO $pa, PaJMOaKTUBHOCTHIO); BJaJIEHUE OCHOBOIOJATAIOIIUMU
ACTPOHOMUYECKUMH TOHSTHUSMH, [O3BOJIAIOINIMMHU  XapaKTEPU30BaTh
MPOLIECCHI, TPOMUCXONAIINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJJaKTHUYECKOM cpesie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BnajeHue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEeHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAaHEHHMs MMIYJbCa, MPUHIINII
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KNHETUYECKYI0 TEOpPUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
3IEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMma Al ydacTka LIETH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYeCcKor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIWHU, 3aKOH COXPAaHEHUs SHEPTHH, 3aKOH
MPSIMOJIMHEHOTO PACIIPOCTPAHEHUS] CBETA, 3aKOH OTPAXEHUS CBETa,
3aKOH TPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUS DSHEPruH, 3aKOH
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COXpaHEHMs HMITYJbCa, 3aKOH COXPAHEHHUsS OHIEKTPUYECKOrO 3apsja,
3aKOH COXpPaHEHUs MacCcOBOrO uucia, MocTynatsl bopa, 3akoH
pPalMOAKTUBHOTO pacraja); YBEpEHHOE HCIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN NP aHaIu3e (PU3NUECKUX SABJICHUHN U MIPOLECCOB;

5) yMeHHEe YYMTHIBaTh TPaHUIBl NPUMEHEHUS H3YUYEHHBIX
¢bu3nyeckux Mojeiel: MarepualbHas TOYKa, WHEpLHalIbHAsCUCTEMA
OTCYeTa, UJCATBHBIN Ta3; MOJICIH CTPOCHHUS T'a30B, )KUIKOCTEH U TBEPIBIX
TeJ, TOYEUHBIH JEKTPUUYECKUN 3aps,

sJepHasl MOJICNIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO siipa MpU
peneHny (pU3NYECKHX 3a/1a4;

6) BIaJeHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3YyEeMBbIMU B (PU3HKE: IPOBOJUTH MPSIMbIE U KOCBEHHbBIE U3MEPEHMUSI
(U3NYEeCKUX BENUYMH, BHIOWpas ONTUMANBHBIA CHOCOO0 H3MEpEHHs W
UCHOJb3ys HW3BECTHBIE METOJbl OLIEHKM MOrPEHIHOCTeH H3MEepeHuil,
MPOBOJIUTh HUCCIIEOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HIPSAMBIX  HM3MEPEHHMH, OOBACHATH  IOJIY4YEHHbIE
pe3yabTaThl, UCHOJIB3yd (PU3MUECKUE TEOPUH, 3aKOHBI WM IOHSATHUS, H
JenaTb BBIBOABI; COOJIOAATh MpaBwia Oe30MacHOro Tpyda Npu
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCHOJb30BaHMEM LM(POBBIX
W3MEPHUTENBHBIX  YCTPOHCTB M JIaDOpaTOpHOTO  0OOpPYIOBaHMS;
C(OPMHUPOBAHHOCTh MPEJACTABICHUA O METOAaX IOJIy4YeHHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTb YMEHMSI PEIIaTh PaCUETHbIE 331a4M C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
NPUHIUIBI; HA OCHOBE aHaJIM3a YCJIOBHS 33/a4 BBIOMpaTh (pU3MUECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYHHBI M (HOPMYIBI, HEOOXOAUMBIC
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
MIOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3aJjaud,  BBICTpauBas  JIOTMYECKM  HENPOTHBOPEUYMBYIO  IEMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
UL TIPUHATHS TPAKTUYECKUX PEIICHWH B TOBCEJHEBHON JKU3HU JUIS
oOecrnieueHns 6€30MacHOCTH MPHU 0OpalieHnH ¢ OBITOBBIMU NMPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDIKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH MPUMEHEHMs JTOCTMKEHUN (DU3UKU U TEXHOJOTUH s
paMoOHATFHOTO IPUPOAOTIOIH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOU MO3UIIUU MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUI
UCMOJIb30BaTh IU(PPOBBIE TEXHOJOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETAlMA W TIPEACTaBJICHUS Yy4eOHOW W HAYYHO-TIOMYJISIPHON
uHpOpMAlUY; PAa3BUTHE YMEHUN KPUTHYECKOTO aHAIM3a TMOJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMmMeHUsIMH pabOTaTh B TPYIIE C BHIIOJIHEHUEM
pa3NMYHBIX  COIMAIBHBIX  POJIEH, IJIAHUPOBaTh pabOTy TPYIIIEI,
palMoHaIbHO paclpeieNsaTh IeSTebHOCTh B HECTAHJAPTHBIX CUTYalUsX,
aJIeKBATHO OLICHMBATh BKJIAJl KaX/10TO U3 YYaCTHUKOB IPYIIBI B PELICHHE
paccMaTpuBaeMoil MpoOJIeMBl;
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11) oBnagenue (CPOpMHUPOBAHHOCTH MPEICTABICHUN) MPaBUIAMHU
3anucu puznueckux Gopmyi peiabeHO-TOUeYHONU CUCTEMbl 0003HAUCHUN
JI.Bbpaiins (muist cnensix v cIab0BUIASIINX 00yJarOITIXCS).

4.2. ®oH/ OLIEHOYHBIX CPEACTB ISl IPOBeAeHNsI IPOMEKYTOYHOM
aTTecTaluu 00y4aouUXcs M0 ANCIHUIJINHE

Iloka3aTenu u KPUTECPHUH OICHUBAHUA KOMl'leTeH]_[I/Iﬁ
ITokazaTenu u KPpUTCPHUHN OLICHUBAHUA KOMHGTCHHHﬁ, OIMMCAaHUEC IIKAaJI
OLCHHUBAHHA COACPIKATCA B IIPUITOKCHUHN 1.

KoHTpoJsibHBIC M TECTOBbIC 3aJaHUS
KonTponpHbIe 3a1aHus coaepKaTcs B MPUIOKEHUN 1.

MeTtoauyeckue MaTepHuaJbl
Metoauyeckue MaTepuaibl, ONPEAEISIONINE MPOUEAYPbl OIICHUBAHUS 3HAHUH,
YMEHUH, XapaKTepu3yomux GOpMUPOBaHUE KOMIIETCHIINM, COEPIKATCS B
NPUJIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBbIEe CpeACcTBa
AJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTally 10 AN CHMILIMHE
01.06 PUBUKA

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

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OueHuBaHue  pe3yabTaTOB  BBIIOJIHEHUS  3aJaHUM  [POMEXYTOUHOM  aTTecTalluu
00yyJaroIuxcs OCYILECTBIIAETCS Ha OCHOBE CJIEAYIOLINX IPUHIIUIIOB!

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

aJICKBaTHOCTH OLICHKU — OLICHKA BBIITOJIHEHUS 3aaHUM JOJKHA IPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHIN, KOTOpble HE0OXO0AUMBI 1151 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMS BBIIIOJHEHHS 3aJaHuil JoJbKHaA 00Jaaarh
BBICOKOM CTENEHbIO YCTOWYMBOCTH INPU HEOAHOKPATHBIX OLIEHKAX YPOBHSA C(HOPMHUPOBAHHOCTU
3HAHWW, YMEHUH, MPaKTUYECKOIO OIbITa, OOMMX M MNpO(EeCCHOHANBHBIX KOMIETEHUUN
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 00LIME U MPOo(hecCHoHaIbHBIE KOMIIETEHIIMH 00yUaroIInuxcs;

OOBEKTUBHOCTH OLIEHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OCOOGHHOCTEH MpOo(ecCHOHAIBbHOW OpHUEHTALMM WIM  TpearoYTeHUH
IIPENOIABATEINIEH, OCYIECTBISIOIIMX KOHTPOJIb WM aTTECTALMIO.

[Ipy BBINONHEHMM MPOLEAYP OLECHKM 3aJaHUM HCIHOJB3YIOTCS CIEAYIOIUE OCHOBHbBIE
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 «OTIMYHOY 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 BOpockl codeceq0BaHNS

1 MexaHndeckoe IBMKEHHUE: OMPEACIICHUE, TPACKTOPHS, IPOUJECHHBIA MyTh, TEPEMEILICHUE,
CBA3b IIEPEMEIIECHUS C KOOPAUHATAMU TeIa.

2 PaBHOMEpHOE JIBUKEHHE: OIIPEACIICHHE, CKOPOCTh, IEPEMELIEHNE, YPABHEHUE JIBHXKCHHUS.

3 I'padux paBHOMEpHOTO ABMKEHUS. PaccMoTpeTs Ha mpumMepe:

4 PaBHOYCKOPEHHOE IBH)KEHUE: ONIPENEICHHUE, YCKOPEHUE, CKOPOCTD, IIEPEMEIIICHHUE.

5 I'paduik CKOPOCTH MTPU PABHOYCKOPEHHOM JBHKECHHH.
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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. Cuna ynpyroctu. 3akoH ['yka.

13 3akon BcemupHOro TaroteHus. Cusa TaKeCTH.

15 Bec tena. HeBecomocTs. Bec Tena, ABMXKYIIETOCS ¢ YCKOPEHUEM.

16 Cuna tpenus. JIBrxeHue noj JeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJICHHbIE MexaHuueckue konedanus. [lapameTpsl kojebaTenbHOTO
neuxenus. [lepro konebaHuii MaTeMaTHYECKOTO U MPYKUHHOTO MasTHHUKA.

23 MexaHuuecKHe BOJHBI: OIpPEACIICHUE, YCIOBUS BO3HUKHOBEHMS, BUIBI BOJIH, JIJIMHA
BOJIHBI.

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

25 Ocnosnsbie nonoxxkenuss MKT u ux onmbiTHOEe 000CHOBaHHE. XapaKTEPUCTUKUA MOJIEKYI:
aTOMHasl Macca, Yuciio ABOraJpo, KOJMYECTBO BEIIECTBA, MOJISIPHAS Macca.

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEIl.

27. Uneanwubiii ra3. OcHoBHOe ypaBHeHHe MKT. CBs3b AaBieHHs HACAIBHOTO rasa C
KMHETHYECKOM SHEPTUE MOCTYNaTeIbHOTO JIBIKEHHS MOJIeKyl. CBs3b JaBICHUS UJI€aTbHOTO raza
C TUIOTHOCTBIO ra3a.

28. AOcomroTHas temmeparypa. Temmeparypa — Mepa CpeAHEl KHHETHUYECKOM JHEpruu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYIL.

29. YpaBHeHHEe COCTOSIHUS HAealIbHOTO 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 [NapooOpa3oBanue: ucrapeHue, KUIeHune. Y qenbpHasi TErioTa napoopa3oBaHus.

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

35 BrnaxxHocTh BO3Ayxa U ee u3MepeHre. OTHOCUTENbHAS BIaXXKHOCTh BO3TyXa

36 Kpucrammueckue Tena u amopdusie Tena. [napnenue. Y nenbHas TEMioTa MiIaBIeHUS.

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 Dnextpuueckoe nosie. CBONCTBA 3JIEKTPUUECKUX MOJIEH U UX CUIJIOBBIE XapaKTEPUCTHUKH.
3akoH Kynona

41 PaboTa 3NMeKTPUIECKOro MOsl. JHEPreTHIECKHE XapaKTEPUCTUKH DIIEKTPUIECKOTO OIS
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSKEHUS

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEMHEHUSI 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]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

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

ITpoBOAHMKY B 3JIEKTPUUECKOM MOJ€. [IU3IEKTPUKHU B JJIEKTPUUECKOM I10JIE.

48  DJnexkTpuyecKHid TOK B modynpoBojgHukax. CoOCTBeHHass  MPOBOJMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MarnuTHO€e 10JIe: OIpeJielIeHUEe, HallpaBlieHUe, IPaBUIIO IPABOM PYKH, XapaKTEepUCTUKU
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 anekTpoMarHuTHONM MHAYKUIMU. D/]C MHAYKINY B TOJIBUKHBIX IPOBOJIHUKAX

54 SIBnenne camouHaykuuu. MunykruBHocts. 9JIC camouHAyKIIMK

55 CBoOoHbBIE U BBIHYKJICHHbIE 3JI€KTpOMarHuTHele Kojaebanus. KonebaTeabHbIN KOHTYD.
[Tepnoa cBOOOAHBIX AIIEKTPUUECKHUX KOJICOaHUI

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

57 Tpanchopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns tpanchopmaTopos.

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

59 Uzobperenue paauo A.C. [TonossiM. [Ipunnun paguocsszu

60 Ckopocts cBeta. [Ipupona cBera. 3akoH OTpa)kKeHHUs 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 NudpakpacHoe u ynprpaduoiaeToBoe u3iydeHne. PEHTTeHOBCKOE U3TyueHne

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 Bogopoa 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 peakiuu

77 SInepnelii peaktop. TepMosiaepHsble peakiuu

78 3akoH paguoOaKTHBHOro pacnaza. [lodydeHue paauoOaKTHUBHBIX H30TONOB M HX
IIpUMEHeHne. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX U3JIY4CHUI

79 DNEKTpUUYECKUI TOK B AIEKTPOJIUTAX. DJIEKTPOJIU3 U €r0 3aKOHBI

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

81 DyieKTpuyecKuii TOK B BaKyyMe
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82 Iloctrymarel OliHmTeiHa. IIpocTpaHCTBO M BpeMsl  CHELUAIBHONM  TEOpUU
OTHOCUTEJIBHOCTH
83 CBs13b Macchl ¥ YHEPTUU CBOOOAHOMN YaCTULIBI. DHEPTHSI TOKOS

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABromMOOMIb ynangercs OT MOCTa, JBUTAsChb PAaBHOMEPHO U MPSIMOJIMHEHHO €O
CKOpOCTBIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKa)keTcsi aBToMoOmib uepe3 10c, eciau B
HayaJbHbI MOMEHT BPEMEHH OH HaXOJWJICS OT Hero Ha paccTosiHuu 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 cwiia TPEHHUs, €CIIM TOCJE TOTYKa BaroH Maccoit 20 T ocranoBuiica yepe3 S0
C, PO TP 3TOM paccTosiuue 125m?

5. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, OBMXKYIIMICS cO
CKOPOCTBIO 72 KM/4, €CIT BBIKIIOYHTH ABHTaTenb? CpemHsst cuiia CONMPOTHBICHUS ABKEHHIO 0,2
kH.

6. JIBa Ms4ya OpOIIEHBI BEPTHKAIBLHO BBEPX CO CKOpPOCThIO 36 kM/4 m 18 km/4. Ha kaxoi
BBICOTE KHHETHYECKas YHEPIUs KaXJI0ro Msya CTaHEeT PaBHOM ero NoTeHIHaIbHOM?

6. B mporiecce M30XOPHOTO OXJIAXKICHHSI JaBJIIEHUE ra3a YMEHbIIWIOCH B 3pasa. Kakoii Obuta
HayvajbHas TeMIIepaTypa rasa, €cju KOHeuHas TeMIlepaTypa cTajla paBHOM 27°C u 47°C.

7. Jlna uzob6apHOro HarpeBaHus rasa, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOuIn KonmdyecTBo TemioTel 9,4 MJk. Ompenenuth paboTy raza M HU3MEHEHUE €ro
BHYTPEHHEHN SHEPrUun

8. Ha ckonbko M3MeHWIAaCh BHYTPEHHSISI SHEPIrHs ras3a, €Clid €My COOOLIMIM KOJUYECTBO
ternotel 20 xJIx u coBepmmnn padboty Han razoMm 30 x/Dx? ecnu eMy COOOIIMIM KOJIUYECTBO
terutoTsl 30 k/[k n coBepumim padoty Hax razom 40 kJ[x?

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

10. Ha kakoM paccTOSIHUM HaXOAATCS ApYT OT Jipyra TodeuHsle 3apaasl 2 HKin u 5 uKu, ecnu
OHHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun oieHKH K TEOPETHYECKOMY 3aaHUI0 KpUTEepuu
OLICHKH
MakcuManbHbIT
0asa — 2
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE W MMOHUMaHue (Pu3ndecKoin 2
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JTaeT TOYHOE ONpeJeNIeHHe M WCTOJIKOBAaHME OCHOBHBIX TTOHSTHIA,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYUH U UX CIUHUI] U3MEPECHHUS,;
- BepHO 0(hOpMJIISIET COMYTCTBYIOINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PUCYHKH, CXEMBI;
- TIPU OTBETE JEMOHCTPHPYET CAaMOCTOSATEIBHOCTD CYKICHUMN, TPUBOIUAT
BEpHBIC apTyMEHTHI, JIeIaeT MPABUIbHBIE BHIBOJIBI;
- TOCIIEIOBATENBHO, YETKO, CBSI3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOSATENHHO OTBEYAET Ha
COITYTCTBYIOIIIHE BOMPOCHI
2 - JEMOHCTPHpYET 3HaHWEe U TOHMMaHHe (U3UYECKOH CYIIHOCTH 1
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paccMaTpUBaEMBIX SIBJICHUN W 3aKOHOB, HCIIBITHIBAET HECYIIECTBEHHBIC
3aTPYJHCHUS B BBISBJICHHHM B3aUMOCBSI3M  (DU3HUCCKHUX  SBJICHHIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM TIPaBHJIbHO, 0€3 HM3MCHCHHS OCHOBHOW CYTH, JacT
OTpescNieHUs] TIOHATUH, WCIONB3YIOTCS HAy4YHbIE TEPMHHBI TPHU
HCTOJIKOBAaHUHU 3aKOHOB, TCOPHUH, (PU3NYCCKUX BEIMYMH M WX CIAWHHIL
WU3MEPCHUS;

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

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

- B OIPCACICHHOW JIOTMYECKOH IOCIIEJ0BATECILHOCTH  y4COHBIN
MaTepuai u3jaraeT, Mpu OTBETE Ha BOMPOC JOMYCKAET HECYIICCTBCHHBIE
omuOKu U (WiM) He Gojiee MBYX HEAOYETOB, KOTOPHIE CTYACHT MOXKET
UCIIPABUTh CaMOCTOSITEIIGHO TPU TPEOOBAHWU TIPEIIOJaBATENs; JaeT
NPaBUJIBHBIC OTBETHI HA CONYTCTBYIONIME BOPOCHI

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

- JOIYyCKaeT OIIMOKM B OIpPEICIIEHUM U MCTOJIKOBAHUU OCHOBHBIX
NOHATHH, 3aKOHOB, TEOpUH, (PHU3MUYECKUX BEIMYUH W HX EIUHHII
U3MEPEHUs, KOTOpbIE MOMKET HCHPAaBUTh CaMOCTOSTENbHO WM HpU
HEOOJIBIION MTOMOIIH MTPETo1aBaTEeNs;

- C CYLIECTBEHHBIMHU OIIMOKaMU BBIIOJHSET 3alKCh GOpMYIl, IpadUKoOB,
PUCYHKOB, CXeM, KOTOpBIE CTYACHT IIOCJe 3aMeuyaHHsi YCTpaHsSeT
CaMOCTOSITEIIbHO;

- CaMOCTOSITENTFHO (OPMYJIMPYET OTBET HA BOIPOC, MPUBOAUT YACTUIHO
BEPHbIE APTYMEHTHI, OTJEJIbHbIE BBIBOJBI HENb3sl CUUTATh BEPHBIMH U
000CHOBAHHBIMU;

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

0,5

- CTyIEHT He MOXeT OOBICHUTh  (PU3MUYECKOH  CYIIHOCTH
paccMaTpuBaeMbIX SIBJIEHMH W 3aKOHOB, BBISIBUTH B3aWMOCBSI3U
(bu3nUecKuX sIBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAeT WIH JJaeT HEBEPHOE OIPEJICIIEHUE M UCTOJIKOBAaHHE OCHOBHBIX
NOHATHH, 3aKOHOB, TEOpUH, (PU3MUYECKUX BEIWYMH U HX EIUHHUIL
U3MEPEeHMUS;

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

UTOT'O

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Baaasl 3a
KpUTepHUHU
OLICHKH

OdopMmienue ycinoBus 3a1aHus

MakcuMaJabHBII
oasa — 0,4 6as1a

- BepHO O(OpPMIIEHO YCIIOBHE 3a/a4d, TPEACTABICHBI BCE
buznYECKre BETMUNHBI

0,4

- YCJIOBHC 3alaHUA O(l)OpMJ'IeHO C HE3HAYUTCIBbHBIMNW HETOYHOCTAMU,
MPCACTaBJICHBI HC BCC (1)H3H‘ICCKI/IG BCIIMYHHBI

0,2
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- ycJI0BHE 331aHUs1 0)OPMIIEHO HEBEPHO

0

dbopMyiaa B COOTBETCTBUHM C CHMBOJIMKOW, HEOOXOMMMOW JIs
YCTaHOBJICHHUSI COOTHOIIEHUS CYIIECTBYIOIIETO MEXKIY (PU3HUIESCKUMHU
BEJIMYMHAMU

- JIONyIIEHAa OJHA OIIMOKAa TpPH COCTaBJICHWU YypPaBHCHHIA,

HUcnonb3oBanue pusnyecKoi CHMBOJINKH MakcuMasibHbIH
oay1 —0,5 6as1a
- BEpHO 0003HAYECHBI CHMBOJIBI B YCJIOBHUH 3aJaud U B (opmysax, 0,5
UCTIOJIb3YEMBIX B PELICHUHU 3319l
- BepHO O0O3HAYEHbI CHMBOJIBI B YCJIOBHM 3aJa4d, JOmMymieHa | 0,4
HETOYHOCTb B ()OPMYIIax, UCMOJIB3YEMBIX B PEIICHUH 3a/1a41
- jomyieHa | HeTOYHOCTh Npu 0003HAYECHUHM CHMBOJIOB B YCIIOBHHU 0,3
3agaud, | HETOYHOCTH B (hOpMyJax, MCIOIB3YEMBIX B PpEIICHUH
3a7auu
- JIOMyIIEHO 2 U 0oJiee HETOYHOCTH Npu 0003HAYEHUH CHMBOJIOB B 0
yCIOBMM 3aqaud, 2 W Ooylee HETOYHOCTEH B  (Qopmynax,
UCTIOJIB3YEMBIX B PEIICHUH 3a]1a4u
Co0J1101eH1Me aJITOPUTMA pellleHN s MaxkcumanabHbIi
0aJst —
0,3 0ay1a
- pelIeHue 3a1a4K OCYIIECTBISIETCS 110 AITOPUTMY: TIEPEBOJT SAMHHUIL 0,3
u3MepeHus: (U3NYECKUX BEIMYMH B MEXIYHAPOAHYIO CHCTEMY
equann;  (CH); 3amuch HeoOxonuMbIx —¢usznyeckux  hopmy,
MaTEeMaTHYECKHUI pacueT mo (HU3nIecKoi popmyme
- QITOPUTM PEUICHHUS 337]a4l OTCYTCTBYET 0
30/1 eIMHUI] U3MepeHHusl (PU3HYecKHX BeJUMYUH B MexayHapoaHyo | MakcumMaiabHbIi
my exunul (CH) oaJs1 0,3 6as1a
- BEpHO IIEPEBENEHBI pacueThl MEPeBO/a BCEX EAMHUIl M3MEPEHUs 0,3
buznueckux BenuynH B MexayHapoanyto cuctemy eauauil (CH)
- nomyimieHa 1 ommOKa mpu MPOBEIEHUH pacyeTa MEpeBo/ia eIUHUIL 0,2
u3MepeHus: (U3MUYECKUX BEIMYMH B MEXAYHApOAHYIO CHCTEMY
eaunul (CH)
- JIONYIEHbI 2 OMUOKY MPU MPOBEACHUM pacyeTa NMepeBoja eIuHUIL] 0,1
u3MepeHus: (U3MUYECKUX BEIMYMH B MEXAYHApOAHYIO CHCTEMY
eaunun (CH)
- HEBEPHO INPOBEJCHBI pacyeThl NepeBO/ia BCEX €AMHUI U3MEPEHUs 0
¢dusnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
Hcnosb3oBanue pusnyecKux (popmy.a AJ pelieHus 3a1a4u MaxkcumanbHbII
oa —
0,5 6an1a
- BEpPHO W TIOCJIENOBAaTEIBLHO 3amucaHbl Bce (GopMysIBl B 0,5
COOTBETCTBUM C CHUMBOJHMKOW, HEOOXOAMMBIE JUIsI YCTAHOBJICHMS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEXTY (DU3NICCKIMHU BEITNIHHAMU
- MPaBUJIBHO COCTABIIEHBI YPaBHEHMS, CBS3BIBAIONINE (UINUYECKUE
BCJIMYNHBI
- BEpPHO, HO HEMOCIENOBaTENbHO 3amucaHbl  (HOpPMYyNIBl B 0,4
COOTBETCTBHUH C CHMBOJIMKOH, HEOOXOMUMOHN [UIS yCTAHOBJICHHS
COOTHOILIEHUS CYIECTBYIOLIETO MEXTY (PU3NUECKUMHU BEIUIYMHAMU
- TIPaBHJIBHO COCTABJICHBI YPaBHEHHS, CBS3BIBAIOIINE (U3NICCKHE
BEJIMUMHBI
- (¢opMysBl 3amUcaHBl ITOCIIEIOBATEILHO, HEBEpHO 3amucaHa | 0,3
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CBA3BIBAIOIIIUX (1)I/I3I/I‘-ICCKI/IC BCINYHHBI

- (opMynbl 3alMCaHbl HEMOC/IEA0BAaTEebHO, HEBEPHO 3amucaHa 1 0,2

dbopMyiaa B COOTBETCTBUHM C CHMBOJIMKOHM, HCOOXOJMMOW IS

YCTAQHOBJICHHSI COOTHOLIEHUS CYLIECTBYIOILIET0 MEXy (HU3MUECKUMHU

BEJIMYMHAMU

- JomylleHa oJHa omuOKa IpU COCTABJIEHUM YpaBHEHHUII,

CBSI3BIBAIOIINX (PU3MYECKHE BEITUYMHBI

- Bce pOpMYIIBI 3aMCaHbl HEBEPHO 0

- JONyIIeHbl OImMOKa TMpPH COCTaBICHUH BCEX ypaBHEHUH,

CBSI3bIBAIOIIUX (PU3HYECKHE BEITUYMHbI

MaremaTu 4eckHe pacyerbl 10 ¢usHYeckuM (opmyiam, MaxkcumajibHBbI

KOTOpbIe XapaKTepU3yKT paccMaTpuBaeMoe sIBJIeHHE C i 6an1—-0,5

KOJIMYeCTBEHHOH CTOPOHBI 0aJ1J10B

- BEPHO IIPOU3BEJECHBI BCE MaTeMaTHMUYECKUE pacyeTbl 0 BCEM 0,5

¢u3uveckuM ¢GopmyinaM B COOTBETCTBHH C CIUHHIIAMU H3MEPEHHIA

¢buznueckux BenuunH (CH);

- BCE pe3yJbTaThl MAaTEMAaTHYECKUX PACUETOB COAEPKAT IH(PpPOBOE

3HaYeHWE M COOTBETCTBYIOILee €My OOO3HaueHHE EIAUHUIIbI

u3Mepenus usnueckux BennunH (CH)

- BEpHO TPOM3BEAEHbl MaTEeMaTUYECKHE pacueTbl 110 BCEM 0,4

¢u3uveckuM ¢GopmyinaM B COOTBETCTBHH C CIUHHIIAMU H3MEPEHHIA

busnueckux BenuunH (CH),

- B OJIHOM pe3yjbTaT€ MAaT€MaTUYECKOIO0 pacyeTa COHECPIKUTCS

TOJILKO €ro IIU(PpoBOE 3HAUCHHE

- HEBEpHO MPOU3BEACH MaTeMaThyeckuil pacuer mo 1 ¢uznueckoit 0,3

¢dbopMyIie, HO B COOTBETCTBUHU C €IMHULIAMU U3MEpPEHUN (PU3HUECKUX

BennuuH (CH);

- B OJHOM pe3ylbTaTe€ MaTeMaTHUYeCKOTO pacyeTa COACPHKHUTCS

TOJILKO €ro IIM(poBOE 3HAUCHHE

- HEBEPHO MpPOU3BENIEH MaTeMaTHyecKui pacyer mno 1 ¢uznueckoit 0,2

dopmyne Oe3 ykazaHUS €AMHUI] U3MEPEHUM (U3NUECKUX BETUYHH

(Ch);

- BCE pe3yJabTaTbl MaTeMaTHMYECKHMX pacyeToB COJIEpXkKaT TOJIBKO

111(POBbIE 3HAUCHHUS

- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE pacueThl 0

OTBeT nocJjie pemieHUs 3a1a4u MakcuMabHBI

i 0as1 —

0,2 6as110B

- 3aJ1a4a B KOHIIE PEIICHUs COACPKUT BEPHBIH OTBET 0,2

- 33/1a4a He COJIEP>KUT B KOHIIE PEUIeHHs] BEpHOTO OTBETA 0

YcTHOE 00bsICHEHNE PellIeHUs 3212491 MakcuMaJibHbI

i 0aJyL1 —

0,3 6an10B

- O0OBsCHEHME pelIeHHUs 3aJaHusl MOCJIEI0BATENbHO, CBS3HO, 0,3

JIOTUYHO, BBIBOJ apryMEHTHpPOBaH M OOOCHOBaH; IMpPaBWJIbHO U

OOCTOSATENILHO J1aeTcs OTBET (OTBETHI) HA COIMYTCTBYIOIME BOIPOC

(BOIIpOCHI)

- HE3HAUMTEJbHO  HapylleHa IOCJIEeAO0BAaTEeIbHOCTh,  JIOTHKA 0,2

OOBSICHEHUSI pelICHUs 3aJaHusi, BBIBOJBI apryMEHTHUPOBAaHbI U
000CHOBAHBI; CTY/ICHT WCIBITHIBACT HE3HAUUTENBbHBIE 3aTPYAHCHUS,
OTBeuasi Ha CONYTCTBYIOIIUE BOIPOCHI
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- 3HAQUUTEIBHO  HApylIEHAa  IOCJIEIO0BAaTEIbHOCTb,  JIOTHUKA 0
OOBSICHEHUS pELIeHUs 3aJaHus (CTyIeHT HE MOXXET OOBSCHMTB,
KakuM 00pa3oM NIpHUIIET K PELICHUIO 3aJaHus), BEIBOJBI HE MOTYT
CUNTATbCAd AapPryMEHTUPOBAaHHBIMM M OOOCHOBAaHHBIMH; CTYIEHT
UCIBITBIBACT  3HAYUTEIBHBIE  3aTPyJHEHUs,  OTBedas  Ha
COILYTCTBYIOIIKME BOIPOCHI

1.4. MarepuajJbHO-TeXHHYECKOe  o0ecnmedeHue JJA  NPOBeJeHUS
MPOMEKYTOYHOM aTTECTANUU
BrimonmHeHne 3amaHuii  POMEKYTOYHOW aTTECTAllMM IIPOBOAMUTCSA B
yue6HOM kaOuHeTe «Pusnkay, 1adopaTopuu PUUKH.

1.5 VY4eOHOo-MeTOAMYecKOe W HHPOPMAIMOHHOEe oO0ecmeyeHHe sl
NPOBe/IeHUsI MPOMEKYTOYHOM aTTecTAlMU

OcHoBHbIE yUeOHbIe U3IaHUS

1. Hmutpuea B.®. ®usuka maia npodeccuii U CHEUUATBHOCTEH
TEXHUYECKOTO MpouiIsi: y4eOHUK JJIsl CTYA. YUpexaeHul cpe. npod. oopazoBanus /
B.®. /Imutpuesa. - 8-e u3z., crep. - M.: U3marensckuii ieHTp «Akamemus», 2020. —
496 c. B mep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®. ®usuka 18 npodeccuii W CHEHUATBHOCTEH
TeXHUYEeCKoro mnpoduis: JlabopaTopHblii NpakTHUKyMm: ydyeOHoe mnocobue/ B.D.
JImutpueBa, A.B. Kopxkyes, O.B. Myptazuna: (5-¢ u3na.) (B 3ieKTpoHHOM opmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamaukos, H. I1. ®u3uka B 2 4. Yacts 1 : yueOHUK U TPAKTUKYM IS
CpeIHero poeCCHOHAILHOTO obpazoBaHus / H. I1. KanamHukos,
C. E. MypaBbeB. — 2-¢ u3a., ucnp. u jgon. — MockBa: M3garensctBo IOpaiir,

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

4, Kanamnukos, H. I1. ®u3uka B 2 4. Yacts 2 : y4eOHUK U IPAKTUKYM IS
CpeaHero po¢eCCUOHATIEHOTO oOpazoBaHus / H. I1. KanamHukos,
C. E. MypaBbeB. — 2-¢ m3n., ucnp. m non. — MockBa: M3matensctBo FOpaiiT,

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

S. Jlorsunenko O.B. ®wuzuka: yuebHuk /O.B. JlorBunenko.- Mocksa:
KHOPVYC, 2019.- 342c.- (Cpennee mpodeccruonanbHoe ooOpa3oBanue). ISBN 978-5-
406-06464-1

JlonoiHUTEIbHbIE YYeOHbIe U3IaHus

6. Bacwibe, A. A. ®duzuka: yueOHOe Tmocobue JyIsi CpeaHEro
npodeccrnoHanbHOro oopazosanus / A. A. Bacunses, B. E. ®enopos, JI. J[. Xpamos.
— 2-e u3n., ucnp. u gon. — Mocksa: HUznarensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe oOpazoanue). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

7. Mycun, 0. P. ®wusmka: koneOaHus, ONTHKA, KBaHTOBas (HU3HKa:
ydaeOHoe rmocobue sl cpeiHero mpodeccuonanbHoro oopazosanus / 0. P. Mycun.
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
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— 2-e u3A., ucnp. u gon. — MockBa: M3marensctBo HOpaiit, 2020. — 329 ¢. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-03540-7. — Texkcr:
anektponubIi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, 10. P. ®usuka: MexaHUKa CIUIOLIHBIX CPEZ, MOJEKYJSIpHAs
¢usnka ¥ TepMOAMHAMHKA: yueOHOE mocoOue sl CpelHero mpoQecCHOHAIbHOTO
obpazoBanus / 0. P. Mycun. — 2-e u3n., uctp. u non. — Mocksa: M3naTenscTBO
Opaiit, 2020. — 163 ¢. — (Ilpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponsubit // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

NuTepHeT-pecypcebl

Q. www.fcior.edu.ru (DenepanbHbIi LCHTP UHGOPMAIHOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

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

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

12. www.globalteka.ru (I'mobanbpHast OUOINOTEKA IACKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EnuHoe OKHO JocTyma K 00pa30oBaTeIbHBIM
pecypcam)

14. www.st-books.ru (JIydiias yaeOHas JiuTeparypa)

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

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

17. www.alleng.ru/edu/phys.htm (O6pasoBarenbHbie pecypchl MHTEpHETA -
dusnka)

18.  www.school-collection.edu.ru  (Enunast  ko/uiekuus  mudpoBBIX
00pa3oBaTeIbHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YueOHno-mMeToanueckas razera «Pusnka)

20. www.n-t.ru/nl/fz (HoGeneBckue jaypeaTsl 1o pusmnke)

21. www.nuclphys.sinp.msu.ru (Slnepnas dbusuka B HTepHETE)

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

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

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

MeToanueckue yKkazaHusi JAJsi 00y4arOIMUXCsl M0 0CBOEHHIO TUCITATIJIMHBI

25. Meroauueckue yKazaHUs i1 OOYYarOIIUMXCS TI0  BBIMOJHEHUIO
MPaKTUYECKUX PaboT.

26. Meronuyeckue yKazaHWs JUIS  OOYYArOIIUXCS IO  BBITIOJHEHUIO
1abopaTOPHBIX PadoT.
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