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1. MACHOPT PABOYEN ITPOI'PAMMBbI YUYEBHOMW JUCIHMUIIINHBI
0/.06 PU3UKA (YI'JTYBJEHHbIU YPOBEHD)

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creluaaucToB cpeanero 3seHa (nanee — [HIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnenuansHocTH 09.02.06 CeTeBoe M CUCTEMHOE AJIMUHUCTPUPOBAHHUE.

1.2 Mecro y4eO0HOl AUCHUILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CNEeNUAJTHUCTOB CPeIHEro 3BeHa:
VYueOHas nUCHUIUIMHA BXOAUT B 001eo0paszoBaTenbHbli ki [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 JOCTIKCHHUSIM OTCUYECTBEHHOM
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(EeCCHOHATBLHON ACSATENBbHOCTY UM OOBEKTUBHOE OCO3HAHUE POJIU
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

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

- YMEHHUE CaMOCTOSITENIbHO J0ObIBaTh HOBBIC I ce0si (U3UYECKHE 3HaAHUA,
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:

- WCIIOJIb30BaHUE PA3JIMYHBIX BHUJIOB NTO3HABATEIBLHON JESATEILHOCTH JI PEIICHUS
dusnuecknx 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOIEHNUS,
OTMUCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JIJISl U3YUYEHUS PA3IUUYHBIX CTOPOH OKPYKAIOIIEH
JICUCTBUTEIILHOCTH,;

- HUCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYAJIbHBIX OMEpaliii: MOCTAaHOBKHU 3a]1a4H,
dbopMynupoBaHMs TUIOTE3bl, aHadW3a © CHUHTE3a, CpaBHEHHs, O0O0OIICHNUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB I U3YUCHHS PA3JIMUHBIX CTOPOH (PU3NUECKUX 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 PAa3JUYHble MCTOYHUKHU I MONy4YeHUs (HU3NUYECKOM
uH(pOpMaIH, OLIEHUBATh €€ JOCTOBEPHOCTH;

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

- yMEHHE MyOJUYHO TMPEJCTABIATh PE3yJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JUCKYCCHH, JOCTYMHO W TAapMOHWUYHO CoOdYeTas cojaepKaHue u (OpMbI
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 TEXHOJIOTHUM, O BKJIAaJ€ POCCUUCKUX H
3apyOEKHBIX YICHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNIHOCTH
HAOJIIOIAEMBIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; IMOHUMaHUE POJIH
aCTPOHOMHMHM B NPAKTHUYECKON MESITEIbHOCTH YEJIIOBEKAa U JAJIbHEHIIEM 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
OOBSACHATHL MX HA OCHOBE HM3YYCHHBIX 3aKOHOB: PABHOMEPHOE M 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 TMpU HarpeBaHuu (OXJIAKIECHHUH), TEIUIOBOE paBHOBECHE,
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 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 JIBWDKYIIUICS 3apsiji, DJIEKTPOMArHUTHBIC KOJIEOAHUS M BOJHBI, TIPSIMOJIMHEHHOE
pacmpocTpaHEeHUE CBEeTa, OTpPaKEHHUE, MpejomiieHue, UHTepdepeHIus, audpaxius u
MoJIApU3alsl CBETa, JucIiepcusi cBera; (oTodnekTpudeckuii  3¢hdexT, CcBETOBOE
JIaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aTomMa BOJOPOJA, €CTECTBEHHAs MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIageHHE OCHOBOMOJIATAKONIMMHU (U3UYECKUMHU TIOHATHUSMHU WU BEJIMYUHAMH,
XapaKkTepu3yrnuMu GU3NYECKUe MPOIECChI(CBA3aHHBIMU C MEXaHUYECKUM JIBUKCHUEM,
B3aUMOJICHCTBUEM Te€Jl, MEXaHUYECKHUMH KOJICOaHUSMHU U  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 OCHOBOIOJIArar0IIMMU
ACTPOHOMUYECKMMH  TOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE HA 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW CpeJE;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/] U BCelleHHOI];

4) BnaJeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMU W TEOPUSIMH (3aKOH BCEMHUPHOIO
tsarotenus, I, II u III 3akoHsl HprOTOHA, 3aKOH COXpPAaHEHHUS 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 COXPAaHCHUS HHEPTUHU, 3aKOH MPSIMOJIMHEHHOTO pachpOoCTpaHCHUS
CBETa, 3aKOH OTPa)KEHUS CBETA, 3aKOH MPEIOMJICHHS CBETA; 3aKOH COXPAaHEHUS SHEPTHUH,
3aKOH COXpPAHEHHUS HUMITYJbCa, 3aKOH COXPaHEHHsI JJIEKTPUYECKOrO 3apsja, 3aKOH
COXPaHEHHUsT MacCOBOTO 4MCJa, MOCTyNaThl bopa, 3aKoH pajgMoOaKTUBHOTO pacrana);
YBEPEHHOE HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH MNpu aHanmu3e (U3HYECKUX
SABJIEHUU U IIPOLIECCOB;

5) yMeHHEe yYUTHIBATh TPAHUIIBI IPUMEHEHUS MU3YYCHHBIX (PU3NYECKUX MOJIEICH:
MaTepualibHas TOYKa, WHEPIHAIbHAsICUCTEMA OTCUeTa, WJICaJbHbIH Tra3; MOJIeIu
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPbIX TEN, TOUCUHBIN JIEKTPUUECKUM 3apsi,

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

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
¢u3HKe: MPOBOANTH NPSIMbIE M KOCBCHHBIC M3MEPEHUS (PH3NUCCKUX BEIMYWH, BHIOWpAS
ONTHMAJIBHBIA CIOCOO W3MEpPEHUST U HWCHOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3UUYECKUX
BEJIMYUH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBICHATH MOJYICHHBIC PE3YIbTaThI,
UCTIONB3ysl (PU3MYECKUE TEOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOIBI, COOJIOIATH
nmpaBmiia OE30MacHOTO TpyAa MpU MPOBEACHUHM HCCIEAOBAaHUNW B paMKax y4eOHOTO
OKCIIEPUMEHTa H  Y4eOHO-HCCIEAOBATEIbCKON JEITETbHOCTH C HCIOJb30BAHHEM
U(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB W jJabopaToOpHOro  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 BBHIOMpaTh (U3UYECKYI0 MOJEINb, BBIACHITh (HU3UUYECKUE
BETUYMHBI W (POPMYINBI, HEOOXOAWMBIC IJII €€ peNICHUs, MPOBOIUTH pacyeThl MU
OIICHWBATh PEATHHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KauyeCTBCHHBIC  3aJa4yM, BBICTpaWBas JIOTHYCCKA HEMPOTHBOPCUUBYIO  IICTIOYKY
pacCcyXJeHU C ONMOpoM Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (U3UYECKUE
SIBJICHMS;

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBHM MpOTEKaHMs (GU3UUECKUX SBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUYECKUX
pelieHuid B MOBCEIHEBHOM JKHU3HU ISl oOecreueHus: 0€30IacHOCTH 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 ISl PAIllMOHAIBHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHPOBAHHOCTH COOCTBEHHOH MMO3WIIMKM IO OTHOIICHUIO K (DU3UYECKOM
uH(popMaIK, MOTy4yaeMOil U3 pa3HbIX UCTOYHUKOB, YMEHHUI MCIOJIL30BATh LU(PPOBBIE
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TEXHOJIOTMM U1 TIOUCKA, CTPYKTYpUPOBAaHHUS, HHTEPHPETAUUUd U MPEICTaBICHUS
yuyeOHOW M HAy4YHO-NOMYJSIpHOM 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
JESTeNIbHOCTh B HECTaHJAPTHBIX CUTYaIUsAX, aJCKBATHO OLICHWBATH BKJAJ KaXXIOTO 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 O0YJAIOIINXCS).

1.4 Kosin4yecTBO 4aCOB Ha OCBOEHHE NPOrPpaMMbl Y4eOHOM AUCHUIITUHBI:
MakcumanbHol yaeOHOM Harpy3ku oOydarornierocs: 135 gyacos, B Tom uucie:
- 00s13aTEeNBLHOM ayTMTOPHOM yueOHOM Harpy3Kku oOyuatomierocst 117 yaca;

- KOHCYJIbTAIUs 6 4acoB.

- IPOMEXKYTOYHAs aTTeCTAIM: IK3aMeH - 12 yacos.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIHUILINHBI

2.1 O0bem yueOHOI TUCHUIJIMHBI ¥ BUAbI y4e0HOH padoThI

Bua yueOHoi1 padoThl

O0BeM yacoB

MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero mo nporpamme 135
AMCHMIIJINHBI)

Oo0si3aTesibHAs ayIMTOPHAas yueOHasi Harpy3Ka (Bcero) 117
B TOM YHCJIE:

JIEKITUH, YPOKH 75
PAKTUYECKUE 3aHITHUS 32
71ab0paTOPHEIE 3aHATUS 10
Koncyabranus 6
[IpomexxyTouHast arrectanus B popMme:

I cemectp - npyrue GopMbl KOHTPOIIS

(cpennuit 6aJi1 MO TEKYITUM OIIEHKaM YCIIEBA€MOCTH )

IT cemecTp — 3K3amMeH 12




2.2 TemaTudeckuii miiaH u cogep:kanue yaeoHoii qucuumiuabl OJ1.06 @uszuka (yrjay6aeHHbI YPOBEHb)

Koabl koMneTeHIui,

HauMeHnoBanme Conepmam{e yqeﬁﬂoro MartrepuaJa, naﬁopaToprle U NMPAKTHYECKUEC 3aHATHUSA, CaMOCTOHTeJH»Ha‘S‘I O6BeM YpOBem, (l)OpMHpOBaHHlO
T padora o0yuyaromerocsi, Kypcopasi padora (Ipoekr) (eciau IpeayCMOTPEHbI), HHbIe BUABI y4e0HOi wacop | °CBOCHH KOTOPHIX CIIOCOBCTBYeT
paﬁOTBI B COOTBECTCTBUH C y‘leﬁHBIM IJIAHOM b | J1€MeHT HPOrpaMMbI
1 2 3 4 5
IlepBhlii cemecTp o1
BBenenue Du3uKa METObl HAYYHOI'O ITO3HAHUS. 2 1
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 22 JInuHoCTHBIE,
Pazngen 1. Mexannka METaIpeIMETHBIE U
Tema 1.1. OcnoBbl | Conep:kanne y4eOHOro MaTrepuaJia 6 IIPEAMETHBIE
KHHEMATHKHU MexaHnueckoe IBHKEHHE. XapaKTEPUCTUKU MEXAHMUYECKOIO IBWXKEHUSA: MEPEMELIEHHUE, 2 1 KOMIICTEHLINY B
IyTh, CKOPOCTb. COOTBETCTBUHU C
PaBHOMepHOE npsiMoIMHEHOE ABUXKEHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHHUS. ®I'OC cpennero
Yckopenue. PaBHoriepeMeHHOE TPSMOJIMHEMHOE IBUKEHUE. o0miero
CBo0OosiHOe majieHne Te1. PaBHOMEpHOE IBIKEHUE 0 OKPYKHOCTH. obpa3oBaHus,
IIpakTuyeckoe 3anaTne Nel Pemenne 3agau no reme «PaBHOMEpPHOE U paBHOYCKOPEHHOE 2 2 YTBCPKACHHOT'O
JIBOKEHUE. MPUKA30M
IIpakTnyeckoe 3ansitue Ne2 PemeHue 3anay no teme «PaBHOMEpHOE NBHMKEHHUE 10 2 Munucrepcrsa
OKPYKHOCTH. o0pazoBaHus U
Hayku P® ot
Tema 1.2. OcnoBbl | Copep:kanne y4eO0HOro MarepuaJia 8 17.05.2012 Ne 413
JMHAMMUKH OcHoBHas 3aiada AuHaMuku. BzaumopneiictBue ten. Cuna. IlepBbiii 3akoH HbroToHa. 2 1
Bropoii 3akon Hetorona. Tperuit 3akon HeroToHa.
Cunibl B mpupojzie. 3aKOH BCEMHPHOTO TAroteHus. Cuila TSHKECTHM M CHJIa BCEMHUPHOTO 2
TSTOTEHMUS.
IIpakTuyeckoe 3ansaTue Ne3 Pemenne 3a1au no teme «3akonsl HeroTOHa» 2 2
Pemenne 3aga4 ¢ npogeccuoHATbHON HANPABJIEHHOCTHIO 2 2
JlabopaTopnasi pa6ora Nel "M3yuenue ocoOeHHOCTEN CHITBI TPEHUS (CKOMbKEHHS)"
Tema 1.3. 3akonbl | Conep:kanue y4eOHOro MaTepuajia 8
COXpPaHeHMH B Nmnynbe Tena. 3aKk0H coOXpaHEeHUs! UMITYJIbca. PeakTHBHOE JBUYKEHUE. 2 1
MeXaHUKe Mexanudeckas pabora cwibl. MomHocTh. OHeprus. KuneTwdeckas  dHeprus. 2

IToTenunanbHas OHCPIUs. 3aKkoH COXPAaHCHUSA MEXaHU4YeCKOMH OHCPI'HUH.
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IIpakTnyeckoe 3ansitue Ne4 Penienue 3agau no reme «3aKkoH COXPAaHEHUS UMITYJIbCa» 2 2
IpakTnyeckoe 3ansitue NeS Pemenue 3aiad no reme «3aKOHbI COXPAHEHUS YHEPTUU» 2

Pa3nen 2. Mosekyasipuasi Gu3uKa ¥ TEPMOTHHAMHUKA 18

Tema 2.1. OcHoBbl | Coep:kanne y4eOHOr0 MaTepuajia 4

MOJICKYJISIPHO- OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON Teopuu. Pa3mepsl 1 Macca MOJIEKYI U 2 1 JInuHOCTHBIE,

KMHETHYeCKOH atoMoB. bpoynoBckoe nBmxenue. Juddysus. CrtpoeHue ra3zo00pazHbIX, XKHUIKHX U MeTaIpeMETHBIE U

TeOPHUH. TBepAbIX Ted. CKOPOCTH ABMKEHUSI MOJIEKYJ U UX U3MEPEHHUE. peIMeTHbIE
WneanbHplii ra3. JlaBieHue raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-KMHETHYECKOMN KOMIIETEHILINH B
TEOpUHU. COOTBETCTBUHU C
YpaBHEHHE COCTOSIHUS UACAIBHOTO ras3a. ['a30Bble 3aKOHBI. ®I'OC cpennero
IIpakTyeckoe 3anaTHe Ne6 Pemenue 3agau 1no TemMe «YpaBHEHHE COCTOSIHUS 2 2 ob1ero
MJIeabHOrO0 ras3a. ['a30Bble 3aKOHbBI» oOpa3zoBaHus,

Tema 2.2. OcHoBbl | Conep:kanne y4eOHOro MarepuaJia 6 YTBEPKICHHOIO

TePMOAMHAMMKH | BHyTpeHHss sHeprus uaeanbHoOro rasa. Pabora u temnora kak GopMbl Nepeaud YSHEPTHH. 2 1 IIPUKA30M
YpaBHeHHe TEIUIOBOTO Oasianca. AnuabaTHBIN MpoIiecc. Munucrepcrsa
IlepBoe Hauamo TepMOAMHAMUKHU. BTOpoe Hayaslo TEpMOJUHAMUKH. 00pasoBaHus U
TermoBble nBuratenu. IlpuwHunun paeictBust TtermnoBo MammHbl. KIIJ[  TemmoBoro 2 Hayku PO ot
nasurarens. OxpaHa Npupoabl. 17.05.2012 Ne 413
IIpakTuyeckoe 3anaTue Ne7 Pemenne 3anad no teme «llepBblil 3aKOH TEPMOAMHAMUKH. 2 2
ITpuMeHeHne nNepBOro 3aKOHa TEPMOAVMHAMUKH K U30IPOLIECCAM).

Tema 2.3. | Conepxanue y4eOHOIo MaTepuaJa 4

ArperatrHsbie Hcnapenne u koHzaeHcanus. HacelmieHHbI map M ero cpoiicTBa. AOCOJIOTHas U 2 1

COCTOSIHUS OTHOCHUTEJIbHAS BIAXKHOCTh Bo3ayxa. Touka pocsl. Kunenue. 3aBUCHMOCTh TeMIEpaTypbl

BellecTBa. KHUIIEHU OT JaBjieHus. [leperperslil map M ero Ucrosib30BaHUE B TEXHHUKE.

®da3oBbIe Pemenne 3aga4 ¢ npogecCHOHATBHON HANIPABJICHHOCTHIO 2 2,3

nepexoanl JlaGoparopHoe 3ansaTue Ne2 «/3MepeHre OTHOCUTEILHON BIIAJKHOCTH BO3TyXa»
Coaep:xanue yueOHOro MaTepHaJia 4
XapakTepuCTHKa JKUAKOTO COCTOSAHUS BeniecTBa. [IOBEpXHOCTHBIA CIIOW KUAKOCTH. 2 1

Kanwsipasie siBineHus.
XapakTepucTuKa TBEPAOIr0 COCTOSIHUS BellecTBa Kpucraminueckue U amMopgHbIe Tela.
CBolicTBa TBEP/BIX TEIL.
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‘ IIpakTnyeckoe 3ansitue Ne§ Pemenue 3agau no reme «BiaxHOCTb BO3yXay. 2 2
Pasznea 3. DuekTpoauHnamMuka 9 JIMuHOCTHEIE,
Tema 3.1. Copaepxxanue yueOHOIro MaTepuasia 9 MeETaIlpeMETHBIE U
DJleKTpUYecKoe DJIEKTpUUYECKHUE 3apsiibl. 3AKOH COXPAHEHUS AJIEKTPUUECKOTOo 3apsiaa. 3akoH Kynona. 2 1 [IPEAMETHBIE
noJjie Onekrpuueckoe mnosie. HampspkeHHOCTh aniekTpudeckoro mnois. IlpuHnun cyneprnosunuu KOMIICTCHIINH B
IOJIEH. COOTBETCTBUU C
PaboTa CHJI  DJIEKTPOCTATHYECKOrO Mmojs. lloTeHmuan. Pa3HOCTh  HOTEHIUANIOB. 2 ®I'OC cpennero
OKBUIIOTEHIHAIbHBIE MOBEPXHOCTH. CBSI3b MEXKAY HAINPSIKEHHOCTBIO M Pa3HOCTHIO o01ero
IIOTEHIMAJIOB JIEKTPHYECKOro noJiisl. [I[poBOAHUKY B 3JIEKTPUYECKOM 1oJIe. JIUIEKTPUKH B obpasoBanwusl,
3NIeKTpudecKkoM mose. [lomsapusanust AM3IeKTPUKOB. YTBCPXKIACHHOTO
IIpakTHyeckoe 3ansaTue Ne9 Penienue 3a1au 1o reme «NEKTPUUYECKOE M1OJIE» 2 2 IIPUKa3OM
IIpakTnyeckoe 3anaTue NelQ Pemenue 3aa4d no teme «DJIEKTPUUECKOE TOJIEN 2 Munucrepcrsa
Kongencaropel. CoenuHeHHe KOHIEHCATOPOB B Oarapero. OHeprusi 3apsHKeHHOTO 1 1 o0pa3soBaHus 1
KOHJIEHCATOpa. DHEPTHsl MIEKTPUIECKOTO MOJIS. Hayku P® ot
IIpomexyTounass arrecraumsi: JApyrue ¢opmMbl KOHTpPoJs (cpeiHuii 0a/l MO TeKyIIMM OLleHKaM 17.05.2012 Ne 413
yCIIeBAEMOCTH)
| Bropoii cemecTp 84
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJEP/KAHME
Tema 3.2. 3akonsl | Copep:kanne y4eOHOro MarepuaJia 10
NOCTOSIHHOTO VYcnoBus, He0OX0AUMBbIE JJ11 BOSHUKHOBEHMSI M IOJEpKAHUS AJIeKTpudeckoro Toka. Cua 2 1 b
WYHOCTHBIE
TOKa TOKa U INIOTHOCTh TOKAa. 3akoH OMa JuIsl ydacTKa LIENH. 3aBUCHUMOCTB JJIEKTPHUUECKOTO ’
MeTaIpeaMETHBIE U
CONpPOTHUBIIEHUSI OT MaTepuaia, AJUHBl U IUIOMIAJU IONEPEYHOr0 CEYEHHUS MPOBOHHKA. CTallpCAMCTHBIC
MPEAMETHBI
3aBHCHMOCTb COITPOTUBIIEHHS IPOBOIHUKOB OT TEMIEPATYPHI. PCAMCTHBIC
. KOMIIETEHIIVH B
O/1C uctounuka. 3akoH Oma uig nonHoil uenu. CoenvHenue npoBoJHUKOB. CoeTuHEHNE 2
o COOTBETCTBUHU C
UCTOYHUKOB 3JIEKTPUYECKON 3HEPTUH B OaTapero.
. ®I'OC cpennero
TennoBoe neWcTBHE 3MeKTpuueckoro Toka. 3akoH Jlkoyns-Jlenma. Pabora m MOIIHOCTH 5
oOmero
JIEKTPUYECKOTO TOKA. M
o0Opa3oBaHus,
IpakTuyeckoe 3ansaTHe Ne 6 «3aKOHBI MOCTOSTHHOTO TOKa» 2 2
- YTBEPKACHHOTO
Pemenue 3a1a4 ¢ npogecCMOHAILHOI HANPABIEHHOCTHIO 2 2,3 MPUKA30M
JlabopaTopHoe 3ansaTue Ne3 «/3ydyeHHe 3aKOHOB IOCIIENOBATENBHOIO U MApPAJLIENBHOIO MuHHCTepCTBA
COCTMHEHUS TPOBOTHUKOB
P A POBOJHMKOBY - 5 53 o0pazoBaHUs U
eLIeHHe 32124 ¢ NPO(ecCHOHAIBLHOM HANIPABJICHHOCTBHIO : nayku PD ot

Jlaboparopnoe 3ansatue Ned «3mepenne OJIC W BHYTPEHHErO CONPOTUBIICHHS
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HMCTOYHHKA» 17.05.2012 Ne 413
Tema 3.3. Coaepxxanue yueOHOIo MaTepuaJa 6
DJIeKTPHYECKH I DJIEKTPUYECKUN TOK B MeTajulaX. JJEKTPUYECKUM TOK B 3JIEKTPOJUTAX. DJIEKTPOJIU3. 2 1
TOK B pa3jan4HbIX | 3akoHbl Papanes. [IlpuMeHeHne 351eKTpon3a B TEXHUKE.
cpenax DNeKTpUYecKUi TOK B ra3ax M BakyyMme. Monuzanus rasza. Bujbel ra3oBbIX pa3psoB. 2
ITonsitue o miasme. CBOMCTBA ¥ MPUMEHEHUE JIEKTPOHHBIX ITyYKOB.
DIIEKTPUYECKUI TOK B MIOJIyIIPOBOJTHUKAX. CobcTBeHHas MIPOBOJIUMOCTh 2
110JIyIPOBOIHUKOB. [1071yIIpOBOJHUKOBBIE TPUOOPHI.
Tema 3.4. Conep:xanue yueOHOT0 MaTepHaJia 6
MarnuTHoe nmojie | BekTop MHAYKIMH MarHUTHOrO mojs. J(eicTBME MarHUTHOTO MOJIA Ha MPSMOJIMHEHHBIN 2 1
poBOAHMK ¢ TokoM. Cunia Amnepa. 3akoH Amnepa. BzaumopeiicTBre TOkoB
JetictBue MarHuTHOTO mMojsi Ha JBWKymwmiics 3apsa. Cwna Jlopenna. OmnpeneneHue 2
YAEJIBHOIO 3apsiia. Y CKOPUTENH 3apsKEHHBIX YacTHII.
IpakTn4yeckoe 3ansitue Ne7 Pemenue 3agauy «MaraHuTHoeE MoJie» 2 2
Tema 3.5. Coaep:xanue yueOHOTo MaTepHaJia 4 1
DJIEKTPOMAarHuTH | DnektpomarHuTHas uHAyKuua. llpaBuno Jlenma. DOJIC MHAYKIMH B JIBIKYIIHUXCS 2
asi HHAYKIUS IPOBOJAHMKAX. SIBIeHNE CaMOMHAYKIMU. MHAYKTUBHOCT. DHEPIrHsi MATHUTHOTO MOJIS.
IIpakTuyeckoe 3ansaTue Ne§ Pernenue 3aau « 9J€KTpPOMarHUTHAS. HHIYKIIHSI 2 2
Pa3nen 4. Kosiedoanust 1 BOJHBI 16 JInyHOCTHEIE,
Tema 4.1. Copepxanue yueOHOIro MaTepuaJa 4 1 MeETaIpeIMETHBIE U
MexannyecKkue Konebarenbnoe nBmwxkenue. ['apmonumdeckue kosieOanus. CBOOOIHBIE MEXaHUYECKHE 2 NpEAMETHBIC
KoJIeOaHus kosiebanus. [IpeBpaliieHne 3Hepruu npy KosuedaTeabHOM JIBUKEHUU. KOMIICTCHIINNA B
Pemenue 3a1au ¢ npogecCMOHAIBLHOI HANIPABJIEHHOCTHIO 2 2,3 COOTBETCTBUU C
JlaGopaTopHoe 3ansitneNeS «/3ydyeHue 3aBUCHUMOCTH TNepuoja KojeOaHWH HUTSIHOTO ®I'OC cpennero
MasITHUKA OT JIJTAHBI HUTHY o0miero
Tema 4.2. Coaep:xanue yueOHOIro MaTepHaJia 4 obpasoBaHusl,
Yupyrue BoJIHbI [ToniepeuHbie U TPOAOJIBbHBIE BOJIHBI. XaPAKTEPUCTUKHU BOJHBI. 3BYKOBBIEC BOJIHBI. 2 1 YTBEPKIACHHOTO
Wurtepdepentus BonH. [lonarue o qudpakiuy BoIH. HpuKasoM
IIpakTnuyeckoe 3ansaTue Ne 9 Pemenue 3anau «MexaHnueckue KoneOaH!s U BOJIHBD) 2 MunucrepcTsa
oOpa3oBaHus U
Tema 4.3. Copepxxanue yueOHOro MaTepuaJa 4
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OuekTpoMaruuTH | CBOOOMIHBIE ANIeKTpoMarHuTHbIE KojeOanus. @opmyna Tomcona. [IpeBpamienue snepruu B 2 Hayku PO ot
ble KoJIe0aHus Koe0aTeIbHOM KOHType. ['eHeparop He3aTyXamwIluxX >3JIEKTPOMArHUTHBIX KoJeOaHUM. 17.05.2012 Ne 413
BeIHY)XI€HHbIE JIEKTpUUECKUE KoJaeOaHMsl.
ITepemeHHBIN TOK. EMKOCTHOE M MHIYKTHBHOE COIPOTUBIICHUS IIEPEMEHHOIO TOKA. 3aKOH 2
Owma U1 1enu MepeMeHHOro Toka. Pabora M MOIIHOCTH MepeMeHHOro Toka. ['eHepaTopsl
Toka. Tpancpopmaropsl. [lonydenue, nepegaya u pacrpeaesieHue 3IeKTPOIHEPIHH.
Tema 4.4. Conep:kanue y4eOHOT0 MaTepHuaJia 4
DJICKTPOMArHUTH | DIEKTPOMAarHUTHOE TOJ€ Kak OCOOBI BHJ MaTepuH. OJIEKTPOMArHUTHBIE BOJHBI. 2
bl€ BOJIHbI Bubparop ['epria. OTKpbITHIN KO€OaTENbHBIN KOHTYP.
Uzo6perenne pamuo A.C. TlomoBeiM. [lonsitue o paawocBsasu. [lpumenenue 2
AJIEKTPOMAarHUTHBIX BOJIH.
Pa3zngea 5 OnTuka 10 JIMYHOCTHEIE,
Tema 5.1 Copnepxanue yuyeOHOIro MaTepuasa 2 MeTanpeIMeTHbIE U
IIpupona cBera CKOpOCTh pacnpOCTpaHEHHUsl CBETa. 3aKOHBI OTPaKEHUs M IpenomieHus csera. [lonHoe 2 IIPEIMETHBIC
oTpakxeHue cBera. JIunzpl. ['na3 kak ontuyeckas cucrema. OnTudeckue npruodopsl. KOMIICTCHLIVY B
Tema 5.2 Coaep:xanue yueOHOro MaTepHaJia 6 COOTBETCTBUU C
BoJsiHoBBIE WnTtepdepenius cBera. KorepeHTHOCTh CcBeTOBBIX Jyded. MHTeppepeHuns B TOHKHX 2 ®I'OC cpennero
CBOMCTBA CBeTa wieHkax. Kombua HeioTona. HMcmonbp3oBaHue uHTepGEpeHIMM B HayKe M TEXHHKE. o0ero
Hudpaknus csera. Judpakuus Ha menu B HapauledbHBIX Jydax. JudpaxiuoHHas obpasoBaHusl,
pelIeTKa. YTBCPKIACHHOT'O
IMonspusanusa mnonepeynslx BoOJH. Ilomsapusanusa csera. JIBOMHOE JIy4empesIOMIICHUE. 2 IIPUKa30M
[Tonspounel. ducnepcust ceta. Bunbl cnektpoB. Crnextpsl ucnyckanus. CHEKTpbI Munucrepcrsa
noryomeHus. YnerpaduoneroBoe u nHppakpacHoe uziyueHus. PeHTreHoBckue tydn. Mx 00pa3oBaHus 1
MpUpOJa U CBOMCTBA. Hayku P® or
IIpakTnueckoe 3ansitue NelQ Pemenue 3amau «lIpenomnenue ceera. JudpaxipoHHas 2 17.05.2012 Ne 413
pemeTka»
Tema 5.3. Conep:xanue yueOHOTro MaTepuaJia 2
CnenunanbHas IToctynarter DiiHmTeliHa. [IpocTpaHcTBO M BpeMs crielMaIbHON TEOPUH OTHOCUTEIBLHOCTH. 2
Teopus CBs13b Macchl U DHEPIHH CBOOOHON YaCTULIBI. DHEPIHsl TOKOS
OTHOCHTEJIbHOCTH
Paznean 6. KBantoBasi pusuka 14 JInuHoCTHBIE,
Tema 6.1. ‘ Conep:xanue yueOHOro MaTepuaJia 6 METAIPEAMCTHBIC U
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KBanroBas
OITHKA

KBanToBas runoresa [lnanka. Buemnuii porosnekrpuueckuii 3gdexr. DoTOHBHI.

Buyrpennnii  potosdpdexr. Tumer QotosnementoB. J[laBiaenue cBerta. Ilonstue o
KOPIYCKYJISIPHO-BOJIHOBOI ITPUPOJIE CBETA.

MMPEAMCTHBIC
KOMIICTCHIIMHU B
COOTBCTCTBUHU C

IIpakTuyeckoe 3ansitue Nell Pemenue 3agau "®opmyna DitHmTeitHa 11 Gororddexra. 2 @IOC cpemnero
®DoToHbI" oomero
Tema 6.2. ®Puszuka | Cogepxxanne yueOHOro Mmarepualjia 2 Oggaioﬁif:fo
aToma Pa3BuTtHe B3rIS0B Ha CTpOeHHE BellecTBa. SaepHas wmojenb aroma. OneiTel 3. 2 . n;ra)mfla:s oM
Peszepdopna. Mozaens atoma Bogopona o H. bopy. 'uniotesa e bpoiins. MumucTepCeTBa
Tema 6.3. ®Pusuka | Coaep:kanue y4eOHOro MaTepuajia 6 06pazOBAHNA 1
aTOMHOIO siApa EcTtecTBeHHast paiMOaKTUBHOCTh. 3aKOH paanoakTUBHOro pacnaaa. Criocoosl HaOII0IeHUS 2 Hayku PO ot
U PETUCTPAIUH 3apsDKEHHBIX YacTull. CTpoeHHe aTOMHOIO SIpa. 17.05.2012 No 413
Jedext macchl, 3HEpPrusi CBSI3W W YCTOMUMBOCTH ATOMHBIX sifep. SlAepHble peakluu. 2
HckyccTBeHHas paliOaKTUBHOCTD.
Henenne tsokenvix snep. Llemnas saepHas peakuus. YmpasiseMas LEMHAs PEAKLHs. 2
SAnepusiii  peaktop. Ilomydenwe paavOaKTUBHBIX HW30TONOB M HUX TMpPUMEHEHHE.
buonoruueckoe 1elcTBUE paJuOAKTUBHBIX U3JIy4EHUNH. DJI€MEHTapHbIE YACTUIIBI.
KoncyabTanun 6
IIpome:kyTouHasi aTTecTanus - IK3aMeH 12
HToro no nucuuninge 135
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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 IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJie TPYIIOBBIX, WHIWBHUIYaIbHBIX, IUCbMEHHBIX, YCTHBIX KOHCYJbTAIIH,
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
JUCUUIUIMHBI, B TOM YHCIIE, BUACO-ayAM0 MaTepUabl, KOMIIBIOTEPHBIE IIPE3CHTALIUH.

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 JUCUUIINHBI

OcHoBHBbIE yUeOHbIE H3IaHUSA

1. Hmutpuea B.®. ®usuka mai1a npodeccuil U ClEUUATBHOCTEH
TEXHUYECKOTO MPpoQuiIsi: y4eOHUK JJIsl CTYA. YUpexaeHui cpe. npod. oopazoBanus /
B.®. /Imutpuesa. - 8-e u3z., crep. - M.: U3marenbckuii ieHTp «Akamemusi», 2021, —
496 c. B mep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka maua npodeccuit U CleUUATBLHOCTEH
TexHudeckoro mnpodwuis: JlabopaTtopHbeiii mpakTHKym: ydeOHOe mocobue/ B.D.
JImutpueBa, A.B. Kopkyes, O.B. Myptazuna: (5-¢ u3na.) (B 3ekTpoHHOM opmare)
2022. 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 HOpaiiT,

2022. — 254 c. — (IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-09159-5.
— Texcr: anexkrponnsiii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

4, Kanamnukos, H. I1. ®uzuka 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,

15


https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2022. — 244 c. — (IIpodeccuonansruoe oopazoBanue). — 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, 2021.- 342c¢.- (Cpennee npodeccuoHanpHoe obpazoBanne). ISBN 978-5-
406-06464-1

JlonoiHUTE IbHbIE YYeOHbIe U3IaHus

6. BacunseB, A. A. ®wusmka: ydebHOe TmoOcoOHMEe JIi CpPEIHEro
npodeccuoHanbHoro oobpasoanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. Xpamog.
— 2-e u3n., ucnp. u gon. — Mocksa: WUznarensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obpaszoBanue). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

1. Mycun, FO. P. ®usuka: koneOaHus, ONTHKA, KBaHTOBas (HU3MKa:
y4yeOHoe mocobue Jyisi cpeaHero npodeccuoHanbHoro oopazosanus / 0. P. Mycun.
— 2-¢ m3a., ucnp. u mon. — Mocka: MznatensctBo Opaiit, 2020. — 329 ¢. —
(ITpodbeccnonanpHoe obOpazoBanme). — ISBN 978-5-534-03540-7. — Tekcr:
anektponHbi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, FO. P. ®usuka: mMexaHHWKa CIUIOLIHBIX CpEll, MOJICKYJsipHas
¢u3rKa U TEpMOJMHAMUKA: y4eOHOe MmocoOue Mg CpelIHero MpodecCHOHATBHOTO
obOpazoBanus / 0. P. Mycun. — 2-e uzn., uctp. u non. — Mocksa: M3naTenscTBo
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanekrponnsnii // 3BC IOpaiir [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 (DnexTponHast 6udIHMOTEKA)

12. www.globalteka.ru (I'mo6anpHast OMOIMOTEKA DIIEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExgmHoe OKHO jgocryma K 00pa3oBaTelbHBIM

ecypcam

14. www.st-books.ru (JIyumas yueGHast iureparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTesIbHBII TOPTa)

16. www.ru/book (Dnexrponnas 6ubiauorednas cucreMa)

17. www.alleng.ru/edu/phys.htm (O6pa3soBarensuble pecypcel MHTEepHETa -
dusuka)

18.  www.school-collection.edu.ru  (Egunas  kosuiekimus  1M(pOBBIX
00pa30BaTEIbHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YuebHo-meToanueckas razera «Pusukay)

20. www.n-t.ru/nl/fz (Ho6enesckue taypearsl mo (hU3UKE)

21. www.nuclphys.sinp.msu.ru (SInepuas ¢usuka B UaTepHere)

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

23. www.kvant.mccme.ru OKypaan «KBauty)
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https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.scool.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/

24. www.yos.ru/natural-sciences/html (OKypuain «I1yts B HAayKy»)

MeTtoauyeckue ykazaHusi AJs 00y4al0IHUXCS 110 OCBOEHUIO JHCIIUIITHHBI

25. Meroauueckue yKazaHUS Il OOYYAlOIIMXCS 1O  BBIMOJIHEHHIO
MPAKTUYECKHUX padoT.

26. Meroauueckue yKazaHUS ISl OOYYAlOIIMXCS TIO  BBIMOJIHEHHIO
J1a00paTOPHBIX pabOT
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http://www.yos.ru/natural-sciences/html

4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

JYUYEBHOM NCIUIIJINHBI
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
OTEYECTBECHHOHN (PU3MUECKON HAyKH; (PU3UYECKU TPAMOTHOE MOBEICHUE B
po¢eCCUOHAIBPHON JIEATETLHOCTH U OBITY IPU 0OpaIeHUuH ¢ MprudopaMu
U yCTPOMCTBAMHU;

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

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

- YMEHHE CaMOCTOSITETILHO JOOBIBATh HOBBIE IS ce0s1 (Pr3MUecKue
3HaHUS, UCHOJb3Ys AJIS 3TOTO JOCTYIHbIE UCTOYHUKH HH(POPMALIUY;

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

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

Memanpeomemuule:

- HCIOJIb30BaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJIOB MO3HAHUS (HAOIIOEHMS, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUIsL U3YYCHMSI Pa3JInYHBIX CTOPOH OKPYKAIOLIEH NeHCTBUTENBHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MIOCTAHOBKM 3aJaud, (OpMyTUpOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHsI, O0O0OOLICHHS, CHUCTEMaTH3allMH, BBISIBICHUS MPUIUHHO-
CIIEZICTBEHHBIX CBSI3€H, OMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB IS
W3YYEHHS PAa3UYHBIX CTOPOH (PU3MYECKHX OOBEKTOB, SIBJICHUH W
MPOIIECCOB, C KOTOPHIMM BO3HHKAeT HEOOXOAUMOCTh CTaJKUBAaThCi B
npodeccuonanbHoOM chepe;

- yMEHHE TeHepupoBaTh
He0OXO0IMMBIE I UX pealn3alluy;

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

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

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

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U
aCTpOHOMHUHM B  COBPEMEHHOM  HAy4yHOW  KapTUHE  MHUpa, O
crucreMooOpa3yroneil ponu (GHU3MKH B Pa3BUTUH ECTECTBEHHBIX HAYK,

unacn U onpeacidaTb  CpPCACTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaNBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCBEMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(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 sK3aMeHa.
Meron nposeieHus
IIPOMEKYTOUYHON
aTTeCTalluy -
BBITIOJTHEHHE
KOMIIJIEKCHOTO 3aJ[aHus
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TEXHUKHM M COBPEMEHHBIX TEXHOJOTUM, 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 JAJIbHEHUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢uzukun B (QOPMHUPOBAHUU Kpyrozopa U (QYHKIHOHAIBHOM
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  JBUXKEHUE,
cBOOO/ZHOE TaJEHHUE Tell, [JBUXKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aNMOJICIICTBUE Tell, KojeOaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
nBIoKeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHE, CTPOCHHUE KUAKOCTEH U
TBEPABIX Tell, U3MEHEHUE o0beMa TeNl MPH HAarpeBaHUH (OXJIAXKICHUH),
TEIUIOBOE  paBHOBECHE, UCHApEHue, KOHJEHCAllUsd,  IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBiI3b CpeIHEU
KMHETHYECKOW SHEPTHH TEIJIOBOTO ABIDKEHHSI MOJIEKYN C abCOMOTHON
TEMIIEpaTypol, NOBBIIICHHE JABJICHUS ra3a IMpPU €ro HArpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXJIy I[apaMeTpaMH COCTOSHHUSA ra3a B
M30IIpoIeccax; JIEKTpU3alus TeJl, B3aUMOICHCTBHUE 3aps 0B, HArPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBUE MArHUTHOIO IIOJS HA HPOBOJHUK C TOKOM H
OBWOKYIIMICS — 3apsii, DJEKTPOMarHUTHbIE KojJeOaHWs U BOJIHBI,
MPSIMOJIMHETHOE PAaclpOCTPAHEHUE CBETA, OTPaXCHHUE, MPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
¢dorosnexTpuyeckuir  3¢pdexr, cBeToBoe aBICHHME, BO3HUKHOBEHHE
JUHENYaToro cruekTpa aroMa BOAOPOJa, €CTECTBEHHAsI M UCKYCCTBEHHAs!
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, DIIEKTPOMATHUTHBIMU KOJEOAHUSIMU M BOJIHAMU;
ONTHUYECKUMU SIBICHUSIMU;, KBAHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aToMa U
aTOMHOTO $7pa, PaJMOaKTUBHOCTHIO); BJaJlEHUE OCHOBOIOJATalOIUMU
ACTPOHOMUYECKUMH TOHSTHUSMH, TO3BOJIAIONIMMHU  XapaKTEPU30BaTh
MPOLIECCHI, TPOMUCXONAIINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJJaKTHUYECKOM cpesie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BrnajeHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH (3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonsr HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAaHEHHMs MMIYJbCa, MPUHIINII
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KNHETUYECKYI0 TEOpUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIH 3aKOH TEPMOJUHAMHUKHU; 3aKOH COXPaHEHHUS
3IEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMma Al ydacTka LIETH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYeCcKor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
MPSIMOJIMHEHOTO PACIIPOCTPAHEHUS] CBETA, 3aKOH OTPaKEHUs 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
palMOAaKTUBHOTO pacrajga); YBEpEeHHOE HCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEN NP aHaIu3e (PU3NUECKUX SABJICHUHN U MIPOLECCOB;

5) yMeHHEe YYMTHIBaTh TPaHUIBl NPUMEHEHUS H3YUYEHHBIX
¢bu3nyeckux Mojeiel: MarepualbHas TOYKa, WHEpLHalIbHAsCUCTEMA
0TCYeTa, UJCAbHBIN Ta3; MOJIEIH CTPOCHHUS I'a30B, KHUIKOCTEH U TBEPABIX
TeJ, TOYEUHBIH JEKTPUUECKUN 3apsi],

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

6) BIaJeHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3yEeMbIMU B (pU3MKE: IPOBOJUTH MPSIMbIE M KOCBEHHbIE H3MEPEHUS
(U3MYEeCKUX BEIUYWH, BHIOMpAs ONTUMANBHBIA CHOCOO0 H3MEpPEHHsS W
UCHOJb3ys HW3BECTHBIE METOJbl OLIEHKM MOrPEHIHOCTeH H3MEepeHuil,
MPOBOJIUTh HUCCIIEOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HIPSAMBIX  HM3MEPEHHMH, OOBACHATH  IOJIY4YEHHbIE
pe3yabTaThl, WCHOJIB3yd (PU3MUECKUE TEOpWH, 3aKOHBI M TOHATUS, W
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 JIaOOpaTOpHOTO  0OOpPYIOBAHUS;
C(OPMHUPOBAHHOCTb MPEJCTABICHUA O METOAAX IOJIY4YEHHUS Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTb YMEHMSI PEIIaTh PaCUETHbIE 331a4M C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IIPUHIUIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/lauM BBIOWPATh (PU3NYECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYHHBI U (HOPMYJIBI, HEOOXOAUMBIC
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
MIOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3ajaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIE€HHII C OMOpOM Ha W3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
Ul TIPUHATHS TPAKTHYECKUX PEHICHUH B TOBCEIHEBHON KU3HH IS
oOecrniedyeHnss 6€30MaCHOCTH MPH 0OpaIleHUH ¢ OBITOBBIMHU NMPUOOpaMH U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDIKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH MPUMEHEHMs JTOCTMKEHUN (DU3UKU U TEXHOJOTUH s
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOU MO3UIIMU MO OTHOIIECHHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUI
UCMOJIb30BaTh IU(PPOBBIE TEXHOJOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETAlMA W TIPEACTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMallUY; PAa3BUTHE YMEHUH KPUTHYECKOTO aHAINW3a MOJIydaeMon
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 I'PYIIBI B PELLICHHUE
paccMaTpuBaeMoil MpoOJIeMBl;
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11) oBnagenue (CPOpMHUPOBAHHOCTH MPEICTABICHUN) MPaBUIAMHU
3anucu puznueckux Gopmyi peiabeHO-TOUeYHONU CUCTEMbl 0003HAUCHUN
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. @oHA OLEHOYHBIX CPEICTB /sl TMPoBeleHHs] NPOMEKYTOYHOMI
aTTecTalui 00y4aromUXCsl M0 JMCHUIIMHE

Iloxka3zares i ¥ KPpUTEPUU OLICHUBAHUA KOMITETCHIIMH
[lokazaTenn W KpPUTEPUM OLICHWBAHUS KOMIIETECHIHM, OINKWCAHUE IIKaJ
OIICHUBAHUS COACPIKATCS B MPUIIOKECHUH 1.

KoHTpoJsibHBIC M TECTOBbIE 3aJaHUA
KoHTponbHBIE 3a1aHUS COAEPKATCS B IMIPUIIOKEHUH 1.

MeToauyeckue MaTepHuaJbl
Metoauyeckue MaTepuabl, ONPEIeIIIONMe NPOLUEIypbl OLICHUBAHUS 3HAHUM,

YMEHUHM, XapaKTepu3yllux (GopMupoBaHHUE KOMIIETEHIIMHA, COJAEpXKaTCsi B
NPUIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBbIEe CpeACcTBa
JJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
0/1.06 ®PU3UKA(YTJIYBJIEHHBI YPOBEHbD)

1.1. ®opma npoMeKyTOUYHOM aTTecTaluM: SK3aMeH (2 cemectp).

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

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

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

aJICKBATHOCTH OLICHKM — OLICHKA BBIITOJIHEHUS 3aJaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHIN, KOTOpble HE0OXO0AUMBI 1151 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMS BBIIOJHEHUS 3aJaHuil JO0JDKHA 00JaaaTh
BBICOKOM CTENEeHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAHWW, YMEHUH, MPaKTUYECKOIO OIbITa, OOMMX M MNpO(EeCCHOHANBHBIX KOMIETEHUUN
oOyuaromuxcs;

KOMILUIEKCHOCTH OLIEHKM — CHCTE€MA OLICHWBAHUS BBIIIOJIHEHMS 3aJJaHUN JTOJKHA ITO3BOJISATH
MHTETPAaTUBHO OLIEHUBATh 001IHMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

OOBEKTUBHOCTH OLIEHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OCOOGHHOCTEH MpOo(ecCHOHAIBbHOW OpHUEHTALMM WIM  TpearoYTeHUH
IIPENOAABATENIEH, OCYIECTBISIOIMX 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 «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.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemnts 3agauy.

IIpumepHbIe BOpockl codeceq0BaHNS

1 MexaHndeckoe IBMKEHUE: ONpEAesICHUE, TPACKTOPUS, MPOUICHHBIA yTh, IEPEMEIICHUE,
CBA3b IIEPEMEIIECHUS C KOOpAUHATAMU TeJa.

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

3 I'padux paBHOMEpHOTO ABMKEHUS. PaccMoTpeTs Ha mpumMepe:

4 PaBHOYCKOPEHHOE IBH)KEHUE: ONPENEICHUE, YCKOPEHUE, CKOPOCTh, IEPEMELICHHUE.

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 JABHMKEHUE MOJT YTIIOM 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. Cuia 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 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 IToTeHmanpHast YHEPTHUS.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

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

23 MexaHnuecKre BOJHBI: OIpPEICIICHHE, YCIOBUS BO3HUKHOBEHHS, BHJIbI BOJIH, JJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: OIpEACICHUE, 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 TEJ.

27. Uneanwubiii ra3. OcHoBHOe ypaBHeHHe MKT. CBs3b AaBieHHs HACAIBHOTO rasa C
KMHETHYECKON SHEPTUeH MOCTYNaTeIbHOTO IBIKEHHS MOJIeKyIl. CBsI3b TaBIEHUS HICAILHOTO Ta3a
C TUIOTHOCTBIO ra3a.

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

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

30 M3oTtepmudeckuii mpoiiecc: onpesenenue, 3akoH boitnsa-MapuotTa, rpaduku npoiecca.

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

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

33 [NapooOpa3oBanue: UcrapeHne, KUMeHune. Y IeiabHas TEIIoTa Mapoopa3oBaHHUs.

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

35 BrnaxxHocTh BO3Ayxa U €€ u3MepeHne. OTHOCUTENbHAS BIAXXHOCTh BO3TyXa

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

37 BuyTpeHHss oHeprus. BHyTpeHHSs 3HEepTrus 0IHOATOMHOTO HJealbHOro raza. Crnocoosl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

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

40 Dnexktpuueckoe nosie. CBONCTBA AIIEKTPUUECKUX MOJIEH U UX CHIIOBBIE XapAaKTEPUCTUKH.
3akoH Kynona

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

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buapl COEIMHEHUSI KOHIEHCATOPOB
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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 PaboTa u MomHOCTh TOKa. TermnoBoe aeiicTBrue Toka. 3akoH Jxoyins-Jlenna.

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

48  DJnexkTpuyecKHid TOK B modynpoBojgHukax. CoOCTBeHHass  MPOBOJMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH 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 Jlopenna. [IpaBuio 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 BBIHYKJICHHbIE 3JI€KTPOMarHuTHble Kojnebanus. KoneGaTenbHbli KOHTYP.
[Tepnoa cBOOOAHBIX AIIEKTPUUECKHUX KOJICOaHUI

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

57 Tpancdopmaropsl. Koadurmment tpancopmanuu. [Ipumenenus tpancopmaTopos.

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

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

60 Ckopocts cBeta. [Ipupona cBera. 3akoH OTpa)kKeHHUs CBETa

61 IIpemomiuenue cBeTa. 3aKOH MPETOMIICHHS 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 ®0oT03(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. PaqnoakTuBHbIE IPEBpAIICHUS

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 3akOoH paguOaKTMBHOrO pacnazaa. l[lodydeHue paguoakTHUBHBIX H30TONOB M MX
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 DyieKTpuyecKuii TOK B BaKyyMe
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82 Iloctrymarel OlHmTelHa. IlpocTpaHCTBO M BpeMsl  CHELUAIBHONM  TEOpUU
OTHOCUTEJIBHOCTH
83 CBs13b Macchl U HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

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
HayaJbHbIi MOMEHT BPEMEHU OH HaXOJWJICs OT Hero Ha pacctossHuu 0,2 km?

2. Benmocuneauct, nBurasicb paBHOMEpHO, npoesxkaet 20 m 3a 2¢. Onpenenure, Kakol 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. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, OBMXKYIIMICS cO
CKOpOCTBIO 72 KM/4, €CIT BBIKIIOYHTH ABHUTaTenb? CpemHsst Cuiia CONPOTUBICHUS ABIKEHHIO 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 mpotiecce 130XOpHOro OXJIaKI€HUS 1aBJIEHUE ra3a yMEHbIINUIOCh B 3pa3a. Kakoii Obu1a
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 cooOupun KonudectBo TemioTel 9,4 MJDk. OmpenenuTs paboTy raza M HU3MEHEHHE €ro
BHYTPEHHEHN HEPrUuu

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 TEIUIOTHl HYXHO NepefaTh ra3y, 4roObl €ro BHYTPEHHSS 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 cuioit 9 MmH? 0,05H?

1.3.2. Kpurepun oneHkn

baJiel 3a
KpuTtepuu olieHKH K TeOpeTHYECKOMY 321aHHUI0 KpHUTepUH
OLICHKH
MaxkcumanbHbII
oann—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE W MMOHUMaHue (Pu3ndecKoin 1
CYIIIHOCTH PacCMaTpUBAEMBbIX SBJICHUI U 3aKOHOB,;
- JTaeT TOYHOE ONpeeNieHHEe M HCTOJKOBAHWE OCHOBHBIX ITOHSTHH,
3aKOHOB, TEOPHUH, PU3NUECKUX BETHUUUH U UX €AUHUL] U3MEPEHHUS;
- BepHO 0(hOpMJIISIET COMYTCTBYIOINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PHUCYHKH, CXEMBI,
- TIPU OTBETE JEMOHCTPHPYET CAaMOCTOSATEIBHOCTD CYKICHUMN, TPUBOIUAT
BEPHBIEC apTyMEHTHI, JIeIaeT NPaBUIIbHBIE BBIBObI;
- TOCIIEIOBATENBHO, YETKO, CBSI3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
y4eOHbI Marepuan, TMpaBUIBHO U OOCTOSATENHO OTBEYaeT Ha
COIIYTCTBYIOLIUE BOIPOCHI
2 |- JeMOHCTpHpYeT 3HaHHE M TOHMMaHUe (U3UYECKOH CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTPYJHCHUS B BBISBJICHHHM B3aUMOCBSI3M  (DU3HUCCKHUX  SBJICHHIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM TIPaBHJIbHO, 0€3 HM3MCHCHHS OCHOBHOW CYTH, JacT
OTpescNieHUs] TIOHATUH, WCIONB3YIOTCS HAy4YHbIE TEPMHHBI TPHU
HCTOJIKOBAaHUHU 3aKOHOB, TCOPHH, (PU3NYCCKUX BEIMYMH M WX CIHHUIL
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
omuOKu U (WiM) He Gojiee MBYX HEAOYETOB, KOTOPHIE CTYACHT MOXKET
UCIIPABUTh CaMOCTOSITEIIGHO TPU TPEOOBAHWU TIPEIIOJaBATENs; JaeT
NPaBUJIBHBIC OTBETHI HA COMTYTCTBYIOIINE BOIPOCHI

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

- JOIYyCKaeT OIIMOKM B OIpPEICIIEHUM U MCTOJIKOBAHUU OCHOBHBIX
MOHATHH, 3aKOHOB, TEOpUH, (PHU3MUECKUX BEIWYMH U WX CIUHHIL
U3MEPEHUs, KOTOpbIE MOMKET HCHPAaBUTh CaMOCTOSTENbHO WM HpU
HEOOJIBIION MTOMOIIH MTPETo1aBaTEeNs;

- C CYLIECTBEHHBIMHU OIIMOKaMU BBIIOJHSET 3alKCh GOpMYIl, IpadUKoOB,
PUCYHKOB, CXEeM, KOTOpBIE CTYACHT IIOCIEe 3aMeuaHHsl YCTpaHSIET
CaMOCTOSITEIIbHO;

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

- HapyllIeHa JIOTUYecKas MOCIEJ0BaTEIbHOCTh HM3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE€ Ha BOIPOC JONYIIEHa OJHA Irpylas ommbOka u
(unu) Oosee IBYX HEJOYETOB; 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 WIM JaeT HEBEPHOE OIPE/ICIIEHUE U MCTOJIKOBAaHHE OCHOBHBIX
NOHATHH, 3aKOHOB, TEOpUH, (PU3MUYECKUX BEIWYMH U HX EIUHHUIL
U3MEPEeHMUS;

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

UTOIro

Kpurepun onieHKH K NPaKTHYECKOMY 3aJaHUI0

Baaasl 3a

KPHUTEPHH OLCHKHU

Od¢opmiieHue ycja0BUA 321aHUSA MakcumajibHbII
oay1 — 0,4 6ania
- BEpHO 0()OPMIIEHO YCIIOBHE 3aJ[auH, IIPEJICTaBICHBI BCE 0,4
(bU3UYECKHE BETUINHBI
- ycJIOBHE 331aHUs 0()OPMIICHO ¢ HE3HAUUTEIbHBIMU 0,2
HETOYHOCTSIMH, TIPEJICTABICHBI HE BCe (PU3NICCKHUE BEITMIHHBI
- yCJIOBHE 331aHUs1 0)OPMIIEHO HEBEPHO 0
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Hcnoab3oBanue pusnyecko CUMBOJIUKH MaxkcumaJjibHbII
o0asia —0,5 6a1a
- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33]]a4H U B 0,5
dbopMyIax, UCMOJIb3yEMbIX B PEILICHUU 3a1a4U
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUH 33J1a4M, JOIYyIlEHa | 0,4
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEMbIX B PEIICHUH 3a]jauu
- oTyIIeHa | HeTOYHOCTh MPU 0003HAYCHUN CUMBOJIOB B 0,3
YCIIOBUU 3aj1auu, | HETOYHOCTh B (hOpMyJIax, UCIIOJIb3yEMbIX B
pEIICHUH 3aa9u
- ToNyIIeHO 2 U 00Jiee HETOYHOCTH MPU 0003HAUYCHUH 0
CUMBOJIOB B yCJIOBHH 33/1a4yH, 2 1 00Jiee HETOYHOCTEH B
dbopMyIax, UCMOJIb3YEMbIX B PEILICHUU 3a1a4U
Co0J1r01eHMe AJITOPUTMA PellIeHNUs MakcuMaabHbIH
oasI —
0,3 6a1a
- pelIeHune 3a7a91 OCYIIECTBISIETCS TI0 AJITOPUTMY: TTEPEBO/T 0,3
eMHHUII U3MepeHus: GU3NYECKUX BETMYNH B MexaTyHapOAHYIO
cuctemy eaunuil (CH); 3anmuch HEOOXOAMMBIX (PH3UIECKIX
dbopMyI; MaTeMaTHUECKUIA pacueT no (Gu3nueckoi Gpopmyne
- QJITOPUTM PEIICHUS 33]]a9U OTCYTCTBYET 0
IlepeBon enuan u3MepeHus GuU3NIeCKUX BEJUYNH B MakcuMaJbHBbII
MesknyHapoanyio cucremy eaunun (CH) 0aaa —0,3 6ama
- BEpHO IIE€PEBE/ICHBI PACcUYEThI IEPEBO/IAa BCEX €IMHUIL 0,3
U3MepeHUs PU3NICCKUX BETUYUH B MEXIYHAPOIHYIO CUCTEMY
equaut (CH)
- norrymieHa | ommoOKa Mpu MPOBEICHUN pacyeTa MmepeBoia 0,2
eAMHHUII U3MEepeHUsT GPU3NYECKUX BETUYHH B MexTyHapOAHYIO
cucremy eaunu (CH)
- TOTIYIIEHHI 2 OIMOKHU NpU MPOBEIECHUH pacueTa mepeBoa 0,1
SIMHHUII U3MEePEHUST GPU3MICCKUX BEITMINH B Mex TyHapO HYIO
cuctemy eaunui (CH)
- HEBEPHO MPOBEICHBI PacueThl MEPEBO/IA BCEX EAMHHUII 0
U3MepeHUs PU3NICCKUX BEITUYUH B MEXITYHAPOIHYIO CUCTEMY
equaut (CH)
Hcnoab3oBanue pusnueckux (popmyJi s pelieHust MakcumaJjibHbII
3aJa4u 0aJI —
0,5 6as1a
- BEpHO U MOCIIEI0BATEIHHO 3aMKUCaHbI Bce (DOPMYIIBI B 0,5
COOTBETCTBUH C CHMBOJIMKOM, HEOOXOTUMBIC JIJIS
YCTaHOBJICHHS] COOTHOIICHUS CYIIECTBYIOIIETO MEXKIY
(U3HYECKUMU BETMINHAMEU
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
(bU3UYECKHE BETUINHBI
- BEPHO, HO HEMOCJeI0BaTeIbHO 3aNCcaHbl (POPMYJIbI B 0,4
COOTBETCTBUH C CUMBOJIMKOM, HEOOXOAUMOI ISt
YCTaHOBJICHHS] COOTHOIICHUS CYIIECTBYIOIIETO MEXKIY
(U3HYSCKUMU BETMUINHAMHU
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
buznyecKre BeITMYNHBI
- (hopMyJIBI 3aITUCAHBI [TOCTIEIOBATEIbHO, HEBEPHO 3amnucaHa 1 0,3

dbopmysia B COOTBETCTBHHU C CUMBOJIMKOM, HEOOXOIUMOM IS
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YCTaHOBJIEHHS COOTHOIIEHHUS CYLLIECTBYIOIIETO MEXKIY
(bU3n4EeCKUMU BETUYNHAMU

- JIOIyIIIeHa OJTHA OIIMOKA MPU COCTABIICHUN yPaBHEHUH,
CBSI3bIBAIOILUX (PU3HYECKHE BEITUYMHbI

- (hopMyJIBI 3aITUCAHbI HEMOCIEI0BATEIBHO, HEBEPHO 3alMCaHa
1 dpopmyna B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOI J71s1
YCTAHOBJIEHUSI COOTHOIIEHHUS CYLLECTBYIOIIETO MEXKIY
buznyeCKUMU BEeITMUYNHAMUI

- IONyIIeHa 0JJHa OIINOKa MPH COCTABICHUN YPaBHEHUH,
CBS3BIBAIOIINX (PU3NYECKUE BEIIMYMHBI

0,2

- Bce ()OpPMYIIBI 3aIMCaHbl HEBEPHO
- IOIYLIEHbI OIINOKA PU COCTABICHUU BCEX YpaBHEHUH,
CBSI3BIBAIOIINX (PU3MYECKHE BETUYMHBI

MaremaTtu yecKkue pacuersl o pusndeckum gopmyiaam,
KOTOpBIE XapaKTePU3yIOT paccMaTpUBaeMoe siBJeHHe ¢
KOJIUYeCTBEHHOM CTOPOHBI

MakcuMaJdbHbII
oay1 — 0,5 6ans1oB

- BEPHO MPOU3BEICHBI BCE MATEMATUIECKHUE PACUETHI 110 BCEM 0,5
buznueckuMm hopMyiiaM B COOTBETCTBUH C €IUHUIIAMH
u3Mepenuit pusmueckux Benuun (CH);
- BCE pe3yJbTaThl MATEMaTHUECKUX PACYETOB COJIEPKAT
(ppPOBOE 3HAUEHUE U COOTBETCTBYIOIIEE eMy 0003HAUCHHE
eauHuLbI n3Mepenus pusndeckux BennuuH (CH)
- BEPHO MPOU3BE/ICHBl MATEMAaTHYECKHE PACUYETHI 110 BCEM 0,4
dbuznueckuM GpopMyiiaM B COOTBETCTBUH C €IUHUIIAMH
u3Mepenuii pusmueckux BenmmunH (CH),
- B OJTHOM Pe€3yJIbTaTe MaTEMAaTUYECKOI'0 pacyeTa COAEePKUTCS
TOJIbKO €T0 IU(POBOE 3HAUCHHIE
- HEBEPHO MTPOM3BEJICH MaTeMaTHYECKUH pacydeT 1o | 0,3
¢duzudeckoit popmyie, HO B COOTBETCTBUU C €AMHULIAMHU
u3MepeHuil pusndeckux BenuuuH (CH);
- B OJIHOM pe3yJibTaTe MaTeMaTHYECKOTo pacyeTa COAePKHUTCS
TOJIBKO €T0 IU(POBOE 3HAUCHHIE
- HEBEPHO MTPOU3BE/IEH MaTeMaTHUeCKui pacueT 1o 1 0,2
busndeckoit popmMyie 0e3 ykazaHus €IUHUL] U3MEPEHUI
¢buznueckux BenuunH (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKUX PACYETOB CO/IEPIKAT TOJIBKO
1u(pOBHIE 3HAUCHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PACUEThI 0
OTBer nocJie peuieHns 3212494 MakcuMasibHbIH
oaI —
0,2 6an10B
- 33/1a4a B KOHIIE PEIlIeHUs] COJIEP>KUT BEPHBIN OTBET 0,2
- 3a]1a4a He COJICPXKUT B KOHIIE PEIICHHUs BEPHOTO OTBETa 0
YcTHOe 00bsICHeHHE pelieHusl 32124 MakcumasibHbIH
0aJst —
0,3 das10B
- 00BsICHEHUE PEICHHMS 3a/IaHUS TTOCIIEA0BATEIBHO, CBA3HO, 0,3
JIOTUYHO, BBIBOJ] apTYMEHTHUPOBAH  00OCHOBAH; MPAaBUIHHO U
00CTOSATENTHHO TaeTCs OTBET (OTBETHI) HA COMYTCTBYIOIINE
BOIPOC (BOIIPOCHI)
- HE3HAYUTEJIPHO HAPYIIIeHA MTOCJIEI0BATEILHOCTh, JIOTHKA 0,2
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OOBSICHEHUS! peIICHUs 3a/1aHus, BEIBOIbI QpTYMEHTHPOBAHBI U
000CHOBAHBI; CTYICHT UCIIBITHIBACT HE3HAUUTEIbHbBIE
3aTPYAHEHUS, OTBEYAsl HA COITYTCTBYIOLIUE BOIIPOCHI

- 3HaYNTEJIbHO HAPYLIEHA I10CJIEI0BATEIbHOCTD, JIOTUKA 0
OOBSICHEHUS! pelIeHUs 3a1aHus (CTYJCHT HE MOXKET OOBSICHUTD,
KaKuM 00pa30M MpHUILEN K PEIICHUIO 33/1aHNs ), BBIBOABI HE
MOTYT CYUTAThCS apTyMEHTUPOBAHHBIMU U OOOCHOBAaHHBIMU;
CTYACHT UCIIBITHIBAECT 3HAUYNTEIIbHBIEC 3aTPYAHEHUS, OTBEYAs Ha
COIYTCTBYIOIIME BOIPOCHI

1.4. MarepuanbHO-TeXHHYeCKOe olecrneyeHHe [Jisi NPOBeJCHHS] TPOMEKYTOYHOI
arrecTaluu
BrimonHenue 3amanuii IpOMEXyTOYHOW aTTECTalluy MPOBOAMUTCS B yUeOHOM KaOWHETe
«Dusnkay, 1adopaTopuu GUNKH.

1.5 VYueOHO-MeTOAHYecKOe U HH(POPMALMOHHOE oO0ecrievyeHHe sl TPOBeIeHUA
NPOMEKYTOYHOM aTTecTallul

OcHoBHbIE yUeOHbIe U31aAHUA

1. JmutpueBa B.®. ®uszuka qis npodeccuid M CIEHMUAIBHOCTEH TEXHHUYECKOTO
npodwis: y4eOHUK IS CTYA. yupexaeHui cpen. npod. oopazosanus / B.®. Jimurpuesa. - 8-e usn.,
ctep. - M.: U3narensckuii neHTp «Axagemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®D. dusmka pi18 npodeccuid M CHEUATIBHOCTEH TEXHUYECKOTO
npoduns: JlabopaTropHblii mpakTukyMm: yuebHoe mocodue/ B.®. JImutpuena, A.B. Kopxkyes, O.B.
Myprazuna : (5-e w3m.) (B omektponHoMm  dopmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

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

4. Kanamuukos, H. I1. ®usuka B 2 4. Yacte 2 : yueOHUK U MPAKTUKYM JJIsi CPETHETO
npodeccuonansuoro obpazosanus / H. Il. Kanammnukos, C. E. MypaBeeB. — 2-€ u37., UCIpP. H
nor. — Mocka: M3natensctBo FOpaiit, 2020. — 244 c. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Texct: anexkrponnsiii // ObC HOpaiir [caiit]. — URL: https://urait.ru/

S. Jlorsunenko O.B. ®u3suka: yuedbnuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbHoe oopazosanue). ISBN 978-5-406-06464-1

JlonoIHUTeIbHbIEe y4eOHble H3IaHUSs

6. BacuibeB, A. A. ®wusuka: ydebHOE Mmocodue i cpeaHero npodeccuoHaIbHOTO
obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3a., HCIp. U AOM. —
Mocksa: U3narensctBo HOpaiit, 2020. — 211 ¢. — (Ilpodeccnonanproe odpasoBanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 0. P. ®usuka: konebanus, onTuka, KBaHTOBas (U3HKa: yueOHOE mocoone
s cpenHero npogdeccuonansHoro obpasosanus / FO. P. Mycun. — 2-e u3z., uchp. U JI0M. —
Mockga: MznatensctBo FOpaiit, 2020. — 329 ¢. — (IIpodeccuonanbroe oopazoBanue). — ISBN
978-5-534-03540-7. — Texkct: anextponHslii // IBC IOpaiit [caiit]. — URL: https://urait.ru/

8. Mycun, 0. P. ®wusuka: mMexaHuka CIUIOLIHBIX Cpel, MOJEKyJspHas (ui3uka H
TEpMOJIMHAMMKa: yueOHoe mocobue s cpeaHero mnpodeccruoHanbHoro obpazosanus / 0. P.
Mycun. — 2-e m3n., wcnp. u gon. — Mocksa: UzmarensctBo FOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-03000-6. — Tekct: anexrpoHHbIi // DBC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/

HNHuTepHeT-pecypcesl
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/

9. www.fcior.edu.ru (denepanbHBbIiA IEHTP HHHOPMATMOHHO-00Pa30BATENLHBIX PECYPCOB)

10.
11.
12.
13.
14.
15.
16.
17.
18.

www.dic.academic.ru (Axagemuk. CioBapu U SHITUKIIOTIEH )

www.booksgid.com (DnekTpoHHas 6uOIHoTEeKa)

www.globalteka.ru (I'mo6anpHas GHOIMOTEKA DIEKTPOHHBIX PECYPCOB)
www.window.edu.ru (EauHoe 0KHO J0CTyna K 00pa3oBaTeIbHBIM PECYPCAM)
www.st-books.ru (JIyuruas yueOnas aureparypa)

www.scool.edu.ru (Poccuiickuii 00pa3oBaTebHbIN MOPTAII)

www.ru/book (Dnekrponnas 6uMGIMOTEUHAS CHCTEMA)

www.alleng.ru/edu/phys.htm (O6pasoBarensnbie pecypebl MaTepHera - dusuka)
www.school-collection.edu.ru (Exunas kourekiys UG poBLIX 00pa30BaTENbHLIX PECYPCOB)

19.24 https//fiz.1september.ru (YuebHo-MeTomnueckas razera «Pusuka»)

20.
21.
22.
23.
24.

www.n-t.ru/nl/fz (HoGenesckue naypearsl 110 GU3UKE)
www.nuclphys.sinp.msu.ru (Slonepuas ¢usuka B Marepuere)
www.college.ru/fizika (ITogroroska xk EI'D)
www.kvant.mccme.ru OKypuan «KBauty)
www.yos.ru/natural-sciences/html OKypuain «Ilyrs B HayKy»)

MeToauuecKkue YKazaHus 1Jis oﬁyqaloumxca 0 OCBOCHHIO JTUCHHUIIJIMHBI

25.
26.

Meroauueckue yka3aHus Ui 00Yy4aroIuXcs 110 BBITOJIHEHHUIO TPAKTHYECKUX PadoT.
Metoanueckue ykazaHus Uit 00y4JaroImnXcsi IO BBITOJIHEHHUIO JIAOOPaTOPHBIX padoT.
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