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Pabouas mnporpamma yueOnoi muctumuimHbl OJ1.06 ®usuka (yriayOJeHHBIN
ypOBEHb) pa3paboTaHa B COOTBETCTBUU C DenepalibHbIM TOCYIapCTBEHHBIM
oOpazoBarenbHbIM cTangaptToMm (nanee — OI'OC) mo cnenuanbHOCTA CPEIHETO
npodeccuonansHoro obpazoBanusa (manee - CIIO) 10.02.05 OGecneueHue
MH(POPMALIMOHHONW O€30MacCHOCTH aBTOMATH3UPOBAHHBIX CHCTEM, YTBEPKAEHHOTO
npuka3oM MuHucrepcTBa oOpa3zoBaHus U Hayku P ot 9 nekxabps 2016 roma Ne
1553, ®I'OC cpeanero oOmiero oOpazoBanus (mpukaz MwuHoOpHayku PO ot
17.05.2012 Ne 413) (c m3menenusmu Ha 12.08.2022 r.) 1 mpUMEpHOI TPOrpamMMoi
o0mieo0pa3oBaTeabHON yueOHOW AucHUIUIMHBI «Du3nkay s IpodecCHOHATbHBIX
o0Opa3oBaTeNbHBIX OpraHU3allui, yTBEPXKACHHON Ha 3aceqaHun CoBeTa IO OILICHKE
COJIepKaHus U KayecTBa MPUMEPHBIX pab0vNX MporpaMm 00111e00pa3zoBaTeIbHOTO U
COLIMAJIbHO - TYMaHUTAapPHOTO LUKJIOB CPEIHEro MpodeccuoHaIbHOro 00pa3oBaHMs
[Tpotokon Ne 14 ot «30» Hosi6ps 2022.

Pazpabotuuk: I'puanesa E.B. - mpenogaBartesns BICIICH KBaTU(UKAIMOHHONW KaTErOpUn
[IIK CI'TY umenu 'arapuna FO.A.
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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 creluaanucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO mno cnemmanpHOCcTH 10.02.05 OOGecneuenue WHPOPMAITMOHHON OE30MMaCHOCTH
ABTOMATHU3WPOBAHHBIX CUCTEM.

1.2 Mecro y4eO0HOIl AUCHUILVIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH
CNIEeNUAJTHUCTOB CPeIHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001meoopa3oBarenpHbli muki [TTICC3

1.3. lesin 1 TpeOOBaAHUSA K Pe3yJabTATAM OCBOCHHS Y4e€OHOM! JUCHUILINHBI:

B pesynbrare ocBoeHUs y4€OHOUM MUCHMILUIMHBI O0y4YaroNIUNCs JOJDKEH JTOCTUYb
CJIEIYIOLUE PE3YIIbTATHI:

JUYHOCMHbIE:

- YYBCTBO TOPJIOCTH U YBaXKEHUS K HCTOPUU M JOCTHKECHHUSIM OTE€UECTBEHHOM
¢usnueckoil Haykd; (PU3MYECKH TPAMOTHOE TOBEACHHE B MNPodecCHOHATBHOU
JESITEILHOCTH U OBITY TIPU OOpaIlleHnH ¢ TpUOOpamMu U YCTPOUCTBAMU;

- TOTOBHOCTh K IMPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaJIW(UKAIUKA B
n30paHHOM TPO(dECCUOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
(bu3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHE WCIOJb30BaTh JOCTHXKEHHUS COBPEMEHHON (U3MYECKON HAyKu U
(bU3HUECKUX TEXHOJOTUN IS TIOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOM IPO(PECCHOHATILHOM 1EATEIbHOCTH;

- YMEHHUE CaMOCTOSITENIbHO J0OBIBaTh HOBBIE MJiA ce0s (pU3MYECKUE 3HaAHUS,
HCTIOJNB3YS IJIs1 3TOT0 TOCTYIHBIE UCTOYHUKUA UH(POPMAIIUU;

- YMEHHUE BBICTpaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMAaHJE IO
pelIeHno o0IIUX 3a/1ay;

- yYMEHHUE YIOpaBsThb CBOEW TMO3HABATEIbHOW JESATEILHOCTHIO, MPOBOIAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEIIEKTYaIbHOTO Pa3BUTHUS,

Memanpeomemnule:

- WCTIOJIb30BaHME PA3JIMYHBIX BUIOB MTO3HABATEIBLHON JAESATEILHOCTH JJI PEIICHUS
dusnuecknx 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOIEHNUS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMUHBIX CTOPOH OKpYKarouen
JICUCTBUTEIILHOCTH,;

- HCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX ONEpalMid: MOCTAaHOBKU 3a/1auu,
dbopMyIUpOBaHUS  TUIOTE3bl, aHajduW3a W CHUHTE3a, CpaBHEHUsS, O000OIICHMUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB I U3YUCHHS PA3IMUHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SIBJICHUW M TIPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJMMOCTh CTaJIKUBAThCS B
npodeccuoHanbHol chepe;

- YMEHUE TE€HEepPUpPOBaTh WJIEU U OMNPENENsATh CPEACTBA, HEOOXOAUMBIE I UX
peanuzaiuu;



- YMEHHE€ HCIOJb30BaTh PAa3JUYHble MCTOYHUKHU I MONy4YeHUs (HU3NUYECKOM
uH(pOpMaIK, OLIEHUBATH €€ IOCTOBEPHOCTH;

- 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
MpeACTABISIEMON HH(pOpMaLnK;

npeomemHuule:

1) chopMUPOBAHHOCTH MPEACTABICHUN O POJM U MeCTe (PU3NKH U aCTPOHOMHH B
COBPEMEHHOM Hay4YHON KapTUHE MUPaA, O CUCTEMOOOpa3yomiel poiu GU3NKHU B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YUICHBIX-(PU3UKOB B PA3BUTHE HAYKH, MOHUMaHWE (U3MYECKOU CYIIHOCTH
HAOJIIOIAEMBIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; IMOHUMaHUE POJIH
aCTPOHOMHMHM B NPAKTHUYECKON MESITEIBbHOCTH YEJIIOBEKAa U JAIBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, POJIH (HU3UKU B POPMUPOBAHUU KPYTro30pa U (DYHKIIMOHATIHLHOM
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHATHL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JIBM)KEHUE, CBOOOJHOE TMAaJCHUE Tel, JBM)XEHUE II0 OKPY>KHOCTH,
WHEpUHUs, B3aUMOJCUCTBUE TeEJ, KOJeOaTeIbHOE JBUKEHHUE, PE30HAHC, BOJIHOBOE
nBkeHue; nuddysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJIKOCTEH W TBEPIBIX TEIl,
M3MEHEHHE o0ObemMa Tel TMpU HarpeBaHuu (OXJIAKIECHHUM), TEIUIOBOE paBHOBECHE,
HCTIapEeHKEe, KOHJEH CAllMs, TUIaBJIeHUEe, KPUCTAUIN3allMsl, KUTICHUE, BIa)XHOCTh BO3/yXa,
CBSI3b CpeJIHEeW KMHETUYECKON IHEPTrUuM TEIJIOBOTO JBUXKEHHUS MOJIEKYJ ¢ a0COIIOTHOM
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMH COCTOSIHMSI Ta3a B M3OIPOIECCax; AJIEKTpHU3alus 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
pacnpocTpaHEHUE CBETa, OTpPaKEHHUE, MpejoMIieHue, WHTepdepeHius, audpakius u
MoJIApU3alsl CBETa, JucIiepcusi cBera; (oTodnekTpudeckuii  3¢hdexT, CcBETOBOE
JaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIageHHE OCHOBOMOJIATAIONIUMHU (HU3NYECKUMU TIOHSATHUSIMH M BEJIMYMHAMH,
XapaKkTepu3yrnuMu GU3NYECKUe MPOIECChI(CBA3aHHBIMU C MEXaHUYECKUM JIBUKCHUEM,
B3aUMOJICHCTBUEM  Te€Jl, MEXaHUYECKUMM KOJeOaHUSMH U  BOJHAMU;, AaTOMHO-
MOJICKYJISIPDHBIM CTPOCHHMEM BEIIECTBA, TEIJIOBHIMU IMPOIECCAMU; DJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMHU KOJCOAHMSIMU U
BOJTHAMHU; ONTHUYECKUMH SIBICHUSMH; KBAHTOBBIMHU SIBICHUSIMHU, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIAJICHHE OCHOBOIOJIAral0IINMHU
ACTPOHOMUYECKMMH  TMOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOILIECCHI,
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
tsarorenus, I, I u III 3akoHsl HprOTOHA, 3aKOH COXpAaHEHUST MEXAHUYECKOM SHEPIUH,



3aKOH COXPAHEHHS] UMIYJIbCa, TPUHIUI CYNEPINO3ULIMUA CUJI, PUHLIUI PABHOIPABHOCTH
UHEPIHUAIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpPaHEHMUS
AIEKTPUYECKOTro 3apsija, 3akoH KynoHa, 3akoH Oma a1 ydacTka 1ienu, 3akoH Oma st
IIOJTHOW JJIEKTpUYECKOW uenu, 3akoH Jxoynmsa - JleHma, 3aKkOH 3JIE€KTPOMArHUTHOM
WHIYKIIUW, 3aKOH COXPAHEHUS JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETa, 3aKOH OTPa)KEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETa; 3aKOH COXPAHEHUS YHEPIHH,
3aKOH COXpPAHEHHUS HUMITYJbCa, 3aKOH COXPaHEHHsI JJIEKTPUYECKOrO 3apsja, 3aKOH
COXPAaHEHHUs MacCOBOTO YMCIA, MOCTYNaThl bopa, 3aKOH pajMOaKTUBHOTO pacmaaa);
YBEPEHHOE HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH MNpu aHanmu3e (U3HYECKUX
SABJIEHUU U IIPOLIECCOB;

5) yMeHHEe yYUTHIBATh TPAHUIIBI IPUMEHEHUS MU3YYCHHBIX (PU3NYECKUX MOJIEICH:
MaTepHalibHasi TOYKa, WHEPIHAIbHASICUCTEMAa OTCUeTa, WJCaIbHBIM Ta3; MOJCIH
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPbIX TEN, TOUCUHBIN JIEKTPUUECKUM 3apsi,

sllepHasi MOJENIb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO Sjpa IpU PpEelIeHUU
busznueckux 3aaay;

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
du3HKe: MPOBOANTH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PHM3NUSCKUX BEIIMYWH, BHIOWpAS
ONTHUMAJIBHBIA CIOCOO W3MEpPEHUsS W HCIOJB3yS W3BECTHBIE METOMIBI  OIICHKHU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3UUYECKUX
BEJIMYUH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysl (PU3MYECKUE TEOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOIBI, COOJIOIATH
npaBmiia 0€30MacHOTO TpyAa NpU TPOBEIECHWU HCCICIOBAaHHA B paMKax ydeOHOTo
OKCIIEPUMEHTa H  Y4eOHO-HCCIEAOBATEIbCKON JEITETbHOCTH C HCIOJb30BAHHEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB ®  J1abopatopHOro  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 BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITH (HU3UUYECKUE
BETUYMHBI W (POPMYJBI, HEOOXOAMMBIC IJII €€ PEIICHUS, IMPOBOAWTH PACUCTHl M
OIICHWBATh PEATHHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KauyeCTBCHHBIC  3aJa4yM, BBICTpaWBas JIOTUYCCKA HEMPOTHBOPEUYMBYIO  IICTIOYKY
pacCcyXJeHU C ONMOpoM Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (U3UYECKUE
SIBJICHMS;

8) chopMHPOBAHHOCTh YMEHHS TPUMCHATH MOJyYCHHBIC 3HAHUS NI O0BSICHCHUS
YCJIOBHM MpOTEKaHMs (GU3UUECKUX SBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUYECKUX
pelieHuid B MOBCEAHEBHOM KM3HU ISl oOecrieueHusl 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMU TIpHOOpPaMH M TEXHUYECKHMMH YCTPOMCTBAMHU, COXpPAHEHUS 3JI0POBbS U
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TOBEJCHUS B OKPYXKAIOIICH cpejie; MOHWMaHUE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUNW (PU3UKU W TEXHOJIOTHH JUIsl PAIllMOHAILHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHPOBAHHOCTH COOCTBEHHOH MMO3WIIMKM IO OTHOIICHUIO K (DU3UYECKOM
uH(popMaIK, MOTYy4yaeMOil U3 pa3HbIX UCTOYHUKOB, YMEHHUI MCIOJIL30BATh LU(PPOBBIE
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TEXHOJIOTUM JJISi TIOMCKA, CTPYKTYpUPOBaHUS, HMHTEPIPETAllUd U TPEACTaBICHUS
y4yeOHOM ¥ Hay4YHO-IOMYJISIpHOW WHGOpPMAIUK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJu3a MmoydaeMoil nHpopMaluu;

10) oBmasenue ymMeHHSAMH paboTaTh B TPYMINE C BBIMOJIHEHUEM DPA3JIMYHBIX
COLIMATIbHBIX pOJIEH, TUIAHUPOBAaTh pPAa0OTy TPYMIbl, PalUOHAIBHO PaCHPEENATh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE paCCMaTPUBAEMO MIPOOIEMBI;

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

1.4 Kosin4yecTBO 4aCOB Ha OCBOEHHE NPOrPpaMMbl Y4eOHOM AUCHUIITUHBI:
MakcumanbHoN yaeOHOM Harpy3ku oOydarornierocs: 135 gyacos, B Tom uucie:
-00s13aTeNIbHOM ayTMTOPHON yueOHOM Harpy3ku oOyuaromerocs 117 daca;
-KOHCYJIbTaIMs 6 4acoB.

-IPOMEXKYTOUHAs aTTecTanus 12 yacos.



2 CTPYKTYPA U COAEP KAHUE YUEBHOU JUCHUITINHBI
2.1 O0beM yueOHOI TUCHUIJIMHBI M BUAbI y4e0HOH padoThI

Bun yuebHoit paboTsl Ob6beM yacoB
MakcumasnbHas yueOHas Harpy3ka (Bcero mo nporpamme 135
AMCUUILIMHBbI)
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 117
B TOM YHCJIE:
JICKITUH, YPOKH 75
MPAKTUYECKUE 3aHITHUS 32
71a00paTOPHBIC 3aHITHS 10
KoncyabTanus 6
IIpome:xyToyHas arrecrauus B popme:
I cemectp - apyrue GpopMbl KOHTPOJISA (CpeHUN OaT MO TEKYLIUM
OLIEHKAM YCII€Ba€MOCTH)
IT cemecTp — 3K3amMeH 12




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

Coaepmaﬂne yqe6H0r0 Mmarepuajia, na60paT0pHLIe " MPAKTUYCCKUC 3aHATU, CAMOCTOATCIIbHAA

Konas!l koMIIeTeHIINIH,

HaumenoBanue . O0BeM YpoBeHb (hopMHUPOBAHUIO
pA3IEIIOn H TeM pabora oOyyaromierocs, KypcoBas padoTta (poeKT) (€ciIi NpeayCcMOTPEHbI), HHbIE BHbI Y4eOHOU 4ACOB OCBOCHHSL KOTOPBIX CTIOCOBCTBYET
pa60TI)I B COOTBCTCTBUU C y‘-Ie6HI>IM IIJIaHOM 7EMEHT IIPOrPaMMbI
1 2 3 4 5
IlepBblii cemecTp
BBenenue ®dur3rKa METObl HAYYHOTO TTO3HAHUSL. 2 1
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUE 22 JInuHoCTHBIE,
Pa3nes 1. Mexanuka MeTanpeIMeTHbIE U
Tema 1.1. OcnoBbl | Copep:kanne y4eO0HOro MmarepuaJia 6 IIPEAMETHBIE
KMHEMaTUKH Mexanuueckoe JBH)KEHUE. XapaKTEPUCTHUKHM  MEXAHMYECKOTO  JIBUYKEHUS: 2 1 KOMIICTCHIIVH B
nepeMenieHue, myTb, CKOPOCTb. COOTBETCTBUU C
PaBHomepHOe mnpsmonuHelHoe nBWKEeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOIrO @®I'OC cpennero
JIBUKEHHSL. o01iero
Yckopenue. PaBHoriepeMeHHOE TPSMOJIMHEUHOE IBUKEHUE. oOpasoBaHus,
CBobosHoe najieHue Tea. PaBHOMEpHOE JIBUKEHUE 110 OKPYXKHOCTH. YTBEPKACHHOTO
IIpakTuyeckoe 3ansitue Nel Pemenune 3agau no teme «PaBHOMEpHOE H 2 2 NIPUKa30M
PaBHOYCKOPEHHOE JIBUKEHUE. MunucrepcrBa
IIpakTuyeckoe 3ansaTue Ne2 Pemienue 3aau no teme «PaBHOMEpHOE JBUKEHHE 2 00pasoBaHud B
110 OKPYXHOCTI». Hayku PO ot
17.05.2012 Ne 413
Tema 1.2. OcnoBbl | Copep:kanne y4eOHOro MaTrepuaJia 8
JAMHAMMKHU OcHoBHas 3amava auHamukd. BzaumoneiictBue ten. Cuna. [lepBoiii 3akoH 2 1
Herotona. Bropoii 3akoH Herotona. Tpetuit 3akoH HeroToHa.
Cunsl B mpupoge. 3aKOH BCEMHpPHOro TiaroreHus. Cuiia TSKECTH W CHIIA 2
BCEMUPHOI'O TATOTEHUS.
IpakTnyeckoe 3ansitue Ne3 Pemenue 3agau no reme «3akoHbl HeroTOHa) 2 2
Pemenne 3aga4 ¢ npogecCHOHATBHON HANIPABJICHHOCTHIO 2 2
Jladoparopnasi pa6ora Nel '"M3yuenue o0COOCHHOCTEH CHJIBI  TpEHUS
(ckompxenws)"
Tema 1.3. 3akonbl | Conep:kanue yueOHOro MmaTepuajia 8




cOXpaHeHHs B Hmnyinbc Tena. 3aKOH COXpPAaHEHUs uMIyabca. PeakTMBHOE JBUKECHHUE. 2 1
MeXaHHKe Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernueckass »HEprus. 2
IToreHnnanpHast SHeprus. 3aKOH COXPAHEHUsI MEXAHUYECKOM YHEPTHH.
IIpakTnyeckoe 3anaTme Ned Pemenue 3agau 1mo TeMe «3aKOH COXpaHEHHUS 2 2
UMITYJIbCa
IpakTnuyeckoe 3ansaTue NeS Pemienue 3amay 1no teme «3aKOHBI COXPaHEHMUS 2
SHEPTU»
Pa3nen 2. MosekyasipHasi pu3nKa ¥ TepMOIUHAMHKA 18
Tema 2.1. OcHoBbl | Coep:kanne y4eOHOr0 MaTepuajia 4
MOJICKYJISIPHO- OcHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. Pasmeps u macca 2 1 JInuHOCTHBIE,
KHHETHYeCKOoM MOJIeKyl1 W aromoB. bpoyHoBckoe nBmwxkenue. uddysus. Crpoenue MeETaIlpeMETHBIE U
TeOpHH. ra3oo0pa3HbIX, *XHUJIKUX M TBepAbIX Tesl. CKOPOCTH IBMXKEHUS MOJEKY1 M HX IIPEIMETHBIE
U3MEpPEHHUE. KOMIIETEHIINH B
Wneaneupiii  ra3. JlaBnenue ra3a. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO- COOTBETCTBUHU C
KMHETUYECKOW TEOpUHU. ®I'OC cpennero
VYpaBHEHHE COCTOSIHUS UI€ATIBHOTO ra3a. 1'a30Bble 3aKOHBI. ob1ero
IIpakTHyeckoe 3anaTHe Ne6 Pemienue 3amad 1o teMe «YpaBHEHUE COCTOSHMUS 2 2 oOpa3oBaHus,
UJEAIBHOTrO rasa. I'a3oBble 3aKOHBD) YTBEPKIECHHOTO
Tema 2.2. OcnoBbl | Copep:xanne y4eOHOro MarepuaJia 6 IIPUKa30M
TePMOAMHAMMKH | BHyTpeHHss 3Heprus uaeanbHoro rasza. Pabora u remnora kak ¢GopMbl nepeaavu 2 1 Munucrepcrsa
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHBIN Mpolecc. 00pasoBaHus U
[TepBoe HaYaI0 TEPMOJAMHAMMKH. BTOpOE HAYaI0 TEPMOIUHAMUKH. Hayku PO ot
Tennosslie aBurarenu. lpunnun geficteust ternoBoil MamuHbl. KIIJ[ Teniosoro 2 17.05.2012 Ne 413
neurarens. OXpaHa NpUpoabl.
IIpakTyeckoe 3ansitme Ne7 Pemenue 3agau mno Tteme «llepBblil 3akoH 2 2
TepMoauHamMuku.  IlpuMeHeHue  mepBoro  3akoHa ~ TEPMOJMHAMUKH K
U30IIpOoLIECCaM».
Tema 2.3. Conep:xanue yueOHOTro MaTepuaJia 4
ArperartHsbie Hcnapenne u xoHaeHcanus. HacblmeHHbIH nap U ero cBoicTBa. AOCOIIOTHAA U 2 1
COCTOSTHUSA OTHOCHUTEIIbHAs BIIAXKHOCTh BO3ayxa. Touka pocel. Kunenwme. 3aBHCHMOCTB
BellecTBa. TEMIIEPATYPbl KUIIEHUS OT AaBiieHudA. Ileperpersiii map u €ro MCHojiab30BaHHUE B
da3oBbie TEXHHUKE.
nepexoabl Pemenne 3a1a4 ¢ npog)ecCHOHATbHON HANPABJICHHOCTHIO 2 2,3
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JlaboparopHoe 3ansaTHe Ne2 «/3MepeHre OTHOCUTEILHON BIAXKHOCTH BO3TyXa»

Coaep:xanue yueOHOTo MaTepHuaJia 4
XapakTepucThKa JKUJIKOTO COCTOSIHUS — BellecTBa. [IOBEepXHOCTHBIA €O 2
KuakocTu. KanuuisipHble sSIBJICHHUSL.
XapakTepucTuka TBEpAOro cOCTOsiHUSA BemlecTBa Kpucramiueckue u amopHble
tena. CBOMCTBA TBEP/IBIX TEJ.
IpakTnyeckoe 3ansitue Ne§ Pemenue 3agau no reme «BiaaxHOCTh BO3yXay. 2
Pasznea 3. duekTpoaunamMuka 9 JIMuHOCTHEIE,
Tema 3.1. Copneprxanue y4yeOHOIro MaTepuasia 9 MeTanpeIMeTHbIE U
DIIeKTpHYecKoe DneKTpuYecKkue 3apsipl. 3aKOH COXpPAHEHHs D3JEKTPUUECKOIo 3apsiaa. 3aKoH 2 IIPEAMETHBIC
noJje Kyiona. KOMIIETEHIIVH B
Onektpuueckoe mnozie. HampspkeHHOCTh — 3nekTpuyeckoro monis. I[lpuHumn COOTBETCTBUU C
CyNEPIO3UIIH NOJIEH. ®I'OC cpennero
PabGora cun snexrpocraruueckoro mosst. [lorennuman. PazHoCTh MOTEHIIMATIOB. 2 o0uero
OKBUIOTEHUUAJbHBIE MOBEPXHOCTU. CBA3b MEXAY HANPSHDKEHHOCTBIO U obpasoBanws,
Pa3HOCTBIO MOTEHIMAIOB IEKTPUYECKOro Mojs. I1IpoBOJHUKHM B 3JIEKTPUYECKOM YTBEPKACHHOTO
noJie. JIn3neKkTpuku B 35eKTpudeckoMm nose. [lonapuzanusa TM3IeKTPUKOB. IpUKA30M
IIpakTuyeckoe 3ansiTue Ne9 Pemenne 3a1a4 1o teme «IEKTPUIECKOE TOJIE 2 Mumnncrepcrsa
IIpakTnyeckoe 3anaTue Nel0 Pemenue 3aga4d no teme «JIEKTPUUIECKOE TOJIEN 2 00pa3oBaHus 1
Konnencaropsl. CoenHeHnE KOHACHCATOPOB B OaTapero. DHEprus 3apsuKeHHOTO 1 Hayku P® or
KOHJEHCATOpa. JHEPTUs JIEKTPUIECKOTO MOJIS. 17.05.2012 Ne 413
Jlpyrue ¢opmbl KOHTpPoJiA (cpeaHuii 0aj1 Mo TeKYIIMM OlleHKaM
YCIIeBAEMOCTH)
Bropoii cemecTp
IIpojdeccnoHaIbLHO-0PHEHTHPOBAHHOE COAEPKAHNE
Tema 3.2. 3akonsl | Copep:kanne y4eOHOro MarepuaJia 10
MOCTOSIHHOT'O VYcnoBus, HEOOXOAUMBIE JIJIsi BOSHUKHOBEHHS U MOJACPKAHUS IIEKTPUUECKOTO 2 JIAHOCTHBIE,
TOKa ToKa. Cuila TOKa U INIOTHOCTh TOKA. 3akoH OMa /i1 ydacTKa LeNHd. 3aBUCHMOCTb MCTalpe/IMCTHBIC 1
MpeIMETHBIE

3JIEKTPUYECKOTO CONMPOTUBIICHUSI OT MaTepuaia, JJIMHbI U TIOMAAN MOMEPEYHOTO
CE€YeHHUs MPOBOJHUKA. 3aBUCUMOCTb  COINPOTHUBJIEHHUS  TMPOBOAHUKOB  OT
TeMIEPaTyphl.

KOMIICTCHIIMU B
COOTBETCTBHH C
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OJIC ucrouynuka. 3akoH Oma mis nmojgHod nenu. CoenuHEHHWE MPOBOIHUKOB. 2 ®I'OC cpennero
CoerHEHNE UCTOYHUKOB JIEKTPUIECKON YHEPTUH B OaTapero. o0miero
TennoBoe nelcTBHE S3JEKTpUUYECKOro Toka. 3akoH Jkoyns-Jlenma. PabGora wu obOpasoBaHus,
MOIIIHOCTb 3JIEKTPUUYECKOT0 TOKA. YTBEP>KJI€HHOTO
IpakTnyeckoe 3ansitue Ne 6 «3aKOHBI IOCTOSIHHOTO TOKa» 2 2 IIPUKA30M
Pemenue 3aga4 ¢ npogecCHOHAIBLHON HANPABJIEHHOCTbIO 2 2,3 Munucrepcrsa
JlaGoparopHoe 3ansitue Ne3 «lI3yueHne 3aKOHOB IIOCJIEAOBATEIBHOIO U 00pa3oBaHUs 1
MapaJuIeIbHOTO COEAMHEHUS IPOBOJHUKOBY Hayku PO ot
Pemenne 3a1a4 ¢ npodeccHOHAIbHOI HANPABJICHHOCTHIO 2 2,3 17.05.2012 Ne 413
Jladoparopnoe 3ausitue Ne4 «M3mepenue D/IC u BHYTPEHHETO CONMPOTHUBIICHUS
HUCTOYHUKA»
Tema 3.3. Coaep:xanue yueOHOro MaTepHaJia 6
DJIeKTpruYecKu i ONEeKTpUYeCKU TOK B MeTaulax. OJEKTPUYECKUH TOK B  AJIEKTPOJIUTAX. 2 1
TOK B Pa3JIM4HBIX | Onektponus. 3akoHbl Papanes. [I[pumeHeHne 31eKTpoin3a B TEXHUKE.
cpegax BHeKTqueCKI/Iﬁ TOK B Ta3aXx M BaKyyMe. HMonnzanmmuga rasa. Buabsl ra3oBbIX 2
paspsaoB. [lonstue o miazme. CBONCTBA M IPUMEHEHHUE 3JIEKTPOHHBIX IYYKOB.
DONeKTpuYeckuii TOK B  MOdynpoBoaHuKax. CoOcTBeHHass MPOBOJUMOCTD 2
MOJIYITPOBOTHUKOB. [10TynpoBOAHUKOBEIE TPHOOPHI.
Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 6
MarnutHoe nmosie | Bektop UWHAYKUMKM MarHUTHOro nmosst. JlelicTBME MArHUTHOrO TOJs Ha 2 1
OpSIMOJIMHEMHBIH TpOBOAHUK C TokoM. Cuna Awmmepa. 3akoH Awmiepa.
B3anmoneiictBre TOKOB
HelicTBue MarHuTHOTO TIONS Ha JABWXKymudcs 3apsa. Cuna  Jlopedia. 2
Ornpenenenne yAaenbHOTo 3apsiaa. Y CKOPUTEIHN 3apsSAKEHHBIX YaCTHIL.
IpakTunyeckoe 3ansitue Ne7 Pemenue 3anauy «MarauTHOE MOJIE» 2 2
Tema 3.5. Conep:xanue yueOHOTro MaTepuaJia 4 1
DJIEKTPOMAarHuTH | DnekrpomarHuTHas uHaykius. [IpaBumno Jlenma. 9/[C UHAYKIMH B JIBIKYIIUXCS 2
ast MHIYKIUSA MPOBOJIHUKAX. SIBIeHWE caMOMHAYKIMU. WHIYKTUBHOCTh. DHEPTHUs] MAarHUTHOTO
OJISL.
IIpakTuyeckoe 3ansaTue Ne8 Pemenue 3a1a4 « I€KTpOMarHuTHasE MHIYKIUSD) 2 2
Paznen 4. KosiedaHusi 1 BOJHBI 16 JImgHOCTHEIE,
Tema 4.1. Copnepxxanue yueOHOIro MaTepuaJa 4 1 MeETaIpeMETHBIE U
MexaHnJecKkne KonebarenbHoe JBWKCHHUE. I"apmonunyeckue KoeOaHusl. CBoOogHbIE 2 PEIAMETHBIE
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KoJieOaHus MexaHudeckue Kkosebanusa. [IpeBpamieHue 5SHepruum 1pu  KojeOaTeIbHOM KOMIIETEHIIH B
JIBUKEHHH. COOTBETCTBUHU C
Pemenue 3a1a4 ¢ npogecCMOHAIBLHOI HANIPABJIEHHOCTHIO 2 2,3 ®I'OC cpennero
JlaGopaTtopnoe 3ansaTHeNeS «VI3yyeHHe 3aBUCMMOCTH TEpHOAA KoyeOaHul ob1ero
HUTSIHOT'O MAsTHUKA OT JUIMHBI HUTH» o0Opa3oBaHus,
Tema 4.2. Coaepxxanue yueOHOIro MaTepuasa 4 YTBEPKIEHHOTO
Ynpyrue BoJIHbI [Tonepeunbie U IPOAOJIbHBIE BOJIHBIL. XapAKTEPUCTUKH BOJIHBI. 3BYKOBBIE BOJIHBI. 2 1 pUKasoM
Wurtepdepentus BonH. [lonaTue o qudpaknuy BOIH. MunucrepcTBa
IIpakTuyeckoe 3ansitue Ne 9 Pemenue 3amau «MexaHuueckue KoueOaHUS H 2 2 oOpasoBaHus 1
BOJIHBI» Hayku PO ot
Tema 4.3. Coaep:xxanue yue0HOro MaTepHaJia 4 17.05.2012 Ne 413
uekTpoMarHuTH | CBOOOIHBIC 3ieKTpoMarHuTHbIe Kosiebanusi. @opmyna Tomcona. [IpeBpamienue 2 1
ble KoJieOaHust SHEpruu B Koe0aTeIbHOM  KOHTYpE. 'enepaTtop  He3aTyxawolux
3JIEKTPOMArHUTHBIX KOJleOaHUH. BhIHYXI€HHBIE 3JIEKTPUUYECKHE KOJIeOaHuUsI.
ITlepemenHbI TOK. EMKOCTHOE M HMHAYKTMBHOE COIPOTUBIICHHS IEPEMEHHOIO 2
ToKa. 3akoH OMa /i LIeNu NepEMEHHOro Toka. PaboTa 1 MOIIHOCTH IEPEMEHHOTO
toka. ['eneparopel Toka. Tpanchopmatopsl. Ilomydenue, mnepenaya u
pacrpeneseHue dJIEKTPOIHEPTUN.
Tema 4.4. Copepxanue yueOHOIro MaTepuaJa 4
DJIEKTPOMArHUTH | DIEKTPOMArHUTHOE I0JIe KaK OCOOBIA BU MaTepUH. DIEKTPOMArHUTHBIC BOJHBI. 2 1
bI€ BOJIHBI Bubpatop ['epria. OTKpbITHIN KoJe0aTeIbHBIN KOHTYP.
N3o6perenne paano A.C. Ilomobmm. Ilonstue o pamuocBsizu. IlpumeHenue 2
JIEKTPOMAarHUTHBIX BOJIH.
Paznen 5 Ontuka 10 JInaHOCTHEIE,
Tema 5.1 Copnepxxanue yuyeOHOIro MaTepuasa 2 METaIpeIMETHBIEC U
IIpupona ceera CKOpOCTh pacnpOCTpaHEHUsl CBETA. 3aKOHBI OTPAKEHUS U INPEIOMIICHMS CBETA. 2 1 IIPEIMETHBIC
ITonnoe otpaxkenune cera. JImu3el. ['1a3 kak ontuyeckas cucrteMa. OnTUYECKHE KOMIICTCHLIU B
npuOOpBHI. COOTBETCTBUHU C
Tema 5.2 Conep:kaHue yueOHOro MaTepuaja 6 ®I'OC cpennero
BosiHoBbIC Wntepdepennust ceera. KorepeHTHOCTh CBETOBBIX Jydeld. MHTepdepeHums B 2 1 obmiero
CBONCTBA CBeTa ToHKuX miieHkax. Konpua Helotona. Mcnonbs3oBanue nHTepdepeHnu B HayKe U obpasoBaHusl,
texHuke. Judpaxmus csera. Judpakuus Ha Imend B HapajieNbHBIX JIydyax. YTBECPXKIICHHOTO
JudpaxkuonHas pemerka. NIPUKa30M
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[lonspusanust  MOMEPEYHBIX  BOJIH. [lonspuzanusa  cBera. JBoiiHOE 2 MunucrepcTBa
nyuyenpenomuenue. [lonspounsl. Jducnepcus cera. Buasl cnexktpoB. CHeKTpbl o0pazoBaHus U
ucnyckanus. CHEeKTpbl TMOMIOMICHUs. YIbTpapuoieToBoe U HH(pPaKpacHOe Hayku P® ot
n3nydyeHus. Penrrenosckue nyuun. VIX npupona u cBoiicTBa. 17.05.2012 Ne 413
IpakTnyeckoe 3ansitue Nel() Pemenue 3amau  «lIpenomienue cBera. 2
JudpakimonHas pemerka
Tema 5.3. Conep:kanue y4eOHOT0 MaTepuaJia 2
CneunanbHasi [Toctynatel OuHmTeliHa. [lpocTpaHCTBO W BpeMsi CHEUUAIBHOM TEOpPUU 2
Teopus OTHOCUTENLHOCTU. CBSI3b MAaCChl M DHEPTUU CBOOOIHON YACTUIIBI. DHEPIHS TTOKOS
OTHOCUTEJIbHOCTH
Pa3nen 6. KBanToBas pusuka 14 JInuHoCTHBIE,
Tema 6.1. Conep:xxanue yueOHOro MaTepuaJia 6 METalpeAMCTHBIC 1
KBanToBasi KBanrtosas runoresa Ilnanka. Baemnuii porosnekrpudeckuii 3¢pdexr. @OTOHEI. 2 TIPEAMCTHbIC
ONTHKA KOMITETCHIINH B
Buyrpennmnii (1)0T03(1)(1)6K3“. Tuner gorosnemenTos. lasnenue ceera. Ilonstue o COOTBETCTBUM C
KOPIYCKYJIIPHO-BOJIHOBOW MPUPOJIE CBETA. ®TOC cpejHero
IIpakTuyeckoe 3ansitue Nell Pemenune 3amau "®dopmyna OHHIITEHHA A 2 061IEro
poTodppexra. PoToHbI" oGpasoBaHus,
Tema 6.2. @usuka | Copepxxanne y4eOHOro MmarepuaJia 2 YTBEP>KI€HHOTO
aToma Pa3BuTue B3rs0B Ha CTpoeHHE BeulecTBa. SaepHas moaenb aroma. OmbIThl O. 2 IIPUKA30M
Pesepdopna. Mogens atoma Bogopoaa no H. bopy. 'unoresa ne bpoitns. MunucrepcTBa
Tema 6.3. Pusuka | Copep:kanue y4eOHOro MmarepuaJia 6 oOpa3oBaHUs U
aTOMHOIO siipa EcTtecTBeHHass painOaKkTUBHOCTb. 3aKOH paJMOaKTUBHOTO pacnaaa. CrnocoOsl 2 Hayku P® ot
HaOJI0ICHUS M PETUCTPAIMU 3apsDKeHHBIX YacTull. CTpoeHHe aTOMHOTO si/pa. 17.05.2012 Ne 413
Jlepext Macchl, PHEprusi CBA3M M YCTOWYMBOCTb AaTOMHBIX siaep. SlnepHble 2
peakuuu. MickyccTBeHHas: paiMOaKTUBHOCTD.
Henenne Ttsokensix saep. Llemnas snepHas peakuus. Ymnpabisemas LEMHAs 2
peakuud. SAnepubii peaktop. IlomyueHune paaMOaKTUBHBIX HM30TONOB M UX
npuUMeHeHue.  buosnornueckoe — NeHCTBUE  PAJUMOAKTHUBHBIX  W3IYYEHHI.
DJIEeMEHTapHBIE YaCTHUIIBI.
KoncyabTanun 6
IIpome:xkyTouHAasi aTTeCTAUS - IK3AMEH 12
HToro mo aucuunanHe 135
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpeGoBanuss K MHHMMAJBLHOMY MAaTEePHAJIbLHO-TEXHHYECKOMY
o0ecrne4yeHNI0 y4eOHOM JTMCUMIINHBL:

Peanuzamus mporpaMMbl JUCIHHUILTUHBI TpeOyeT Haauuus y4eOHOro kabuHeTa
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- cHeuuanu3upoBaHHas  MeOenb  (CTONbI, CTyJIbi IO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYeHHYECKasl.

TexHuueckue cpeacTra 00yUeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIAIHbIE TOCOOMS:  TUTaKaThl, Y4eOHO-HAIVISIAHBIE IMOCOOUS,
o0ecreynBamIIe TEMAaTHYECKHe WIUIIOCTpauuud 1o  paboyedl  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 HHPOpPMAIMOHHOEe  olecrneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHBbIE yUeOHbIE H3IaHUSA

1. Hmutpuea B.®. ®usuka maia npodeccuii U crneuuaIbHOCTEH
TEXHUYECKOTO MPpoQuiIsi: y4eOHUK JJIsl CTYA. YUpexaeHui cpe. npod. oopazoBanus /
B.®. /Imutpuesa. - 8-e u3z., crep. - M.: U3marensckuii ieHTp «Akamemus», 2022, —
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)
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 FOpaiiT,

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

2022. — 244 c. — (Ilpodeccuonansroe 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, 2022.- 342c¢.- (Cpennee npodeccuonanpaoe obpazoBanne). ISBN 978-5-
406-06464-1

JlonoiHUTE IbHbIE YYeOHbIe U3IaHus

6. BacunbeB, A. A. dusuka: ydeOHOe TOcOOME [IJII CpEeTHEro
npodeccuoHanbHoro oobpasoanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. Xpamog.
— 2-e u3n., ucnp. u gon. — Mocksa: UznarensctBo 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:
ydyeOHoe mocobue st cpeaHero npodeccuoHanbHoro odpazosanus / 0. P. Mycus.
— 2-¢ m3a., ucnp. u mon. — Mocka: MznatensctBo Opaiit, 2020. — 329 ¢. —
(ITpodbeccnonanpHoe obOpazoBanme). — ISBN 978-5-534-03540-7. — Tekcr:
anektpoHHbi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, FO. P. ®usuka: mMexaHHWKa CIUIOLIHBIX CpEll, MOJICKYJsipHas
¢u3nKa U TEpMOJMHAMUKA: y4eOHOe mocodue Mg CpelHero 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: oanektponnsii // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHeT-pecypcesl

Q. www.fcior.edu.ru (DenepanbHbIT HEHTP uH(}OPMaIIMOHHO-
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 yyeGHas aureparypa)

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

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

17. www.alleng.ru/edu/phys.htm (O6pasoBarensuble pecypcel MuTepHETa -
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 staypearsl 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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24. www.yos.ru/natural-sciences/html (OKypuain «I1yts B HAayKy»)

MeTtoauyeckue ykazaHus AJs 00y4arolHUXCs 110 OCBOEHUIO THCIIUIITHHBI

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

26. Meroauueckue yKazaHUS ISl OOYYAlOIIMXCS TIO  BBIMOJIHEHHIO
J1a00paTOPHBIX pabOT
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4. KOHTPOJIb MU OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

JYUYEBHON UCIUILIUHBI
4.1.

(I)Oprl U METOAbI KOHTPOJA M OLICHKU PE3YyJbTAaTOB oﬁyqemm

Pe3yabTarnl 00yyeHus

@opMBbI U METOBI
KOHTPOJIS ¥

OLIEHKH
pe3yJbTaToB
o0yueHust

JIUYHOCHHbLE: Texymmi

- YYyBCTBO TOPJOCTH W YBAXCHUS K HCTOPUU U JOCTHKCHHUSM | KOHTPOJIIb!
OTE€YECTBEHHON (hM3HUECKON Hayku; (PU3MYECKH TPaAMOTHOE IMOBEJEHUE B | - OMPOC YCTHBIM
npodeccCHOHATLHON ACSITENTFHOCTH W OBITY MpU OOpaiieHuu ¢ npudopamu u | (GpOHTAIBHBIN);
yCTPOICTBAMHU; - TECTUPOBAHUE;

- TOTOBHOCTh K TIPOJO/DKEHHIO OO0pa3oBaHHMS U  TOBBIIICHUS | - BHIIIOJHEHHE
kBaMukanm B KU30paHHOW  TpOodeCCHOHATBHOW  JESATENbHOCTH U | MUChMEHHOM
00BEKTHBHOE OCO3HAHUE POJIH (PU3MUYECKUX KOMIIETCHIINNA B 3TOM; paboTsI;

- YMEHHE HCIOIb30BaTh JOCTH)KEHUS COBPEMEHHOW (DU3UUYECKO | - BHITOIHEHUE
HAyKH W (U3NYECKUX TEXHOJOTUH IS TOBBIIICHUS COOCTBEHHOTO | MPAKTHYECKOM
WHTEJJIEKTYallbHOTO  pa3BUTHsI B BBIOpaHHON  mpodeccuoHANbHON | pabOTHI
NesTeTbHOCTH; (MHIUBUTyaTbHAS

- YMEHHE CaMOCTOSITENIbHO J10OBIBaTh HOBBIE ISl ceOsi usmyeckue | hopma pabOThI)
3HaHUS, UCTIOJB3YS JAJISl 3TOTO JTOCTYITHBIE UCTOYHUKH HH(POPMALINY; - BBITIOJTHEHUE

- yMEHHME BBICTpaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILIEHHUS B | JabopaTopHOt
KOMaH/IE 110 PelIeHUI0 O0IInX 3a1a4; paboThI

- yYMEHHME YOpaBIsATb CBOEH MO3HABATENbHON JAEATENbHOCTBIO, | (PpOHTATIbHAS
MPOBOAUTH  CAaMOOLIEHKY YPOBHS  COOCTBEHHOTO  MHTEJUIEKTYyaJbHOro | (popma paboTh)
pa3BUTHS,

MemanpeomemHuole: IIpomexxyTounas

- HCIIOJIb30BAHUC PA3JIMYHBIX BHIOB MMO3HaBaTEIIbHOM ACATCIIBHOCTHU
AT pCIICHUSA (1)I/ISI/I‘~IGCKI/IX 3aaa4, IpUMCHCHHUEC OCHOBHBIX MCTOAOB ITO3HAHUA

(HaOnrofeHus, OMMCAHUS, W3MEPEHUs, OJKCIEPUMEHTA) Ui HW3YYCHHUS
Pa3IMYHBIX CTOPOH OKPYKAIOLIEH IEMCTBUTEIIBHOCTH;

- HUCIOJB30BAaHUE  OCHOBHBIX  MHTEJUIEKTYAJIbHBIX  OIEPALUIA:
MOCTAaHOBKM 3a7aud, (OPMYIHPOBAHMS THIOTE3bl, aHalM3a W CHHTE3a,
CpaBHEHHUs, O00OOIICHHS, CHUCTEMaTH3allMd, BBISBICHUS  MPUYHHHO-

CIIEICTBEHHBIX CBS3€H, MOMCKAa aHAJIOroB, (POPMYIMPOBAHUS BHIBOJIOB JUIS
M3YUYEHUs Pa3IMYHBIX CTOPOH (PU3UUECKUX OOBEKTOB, SIBJIEHUI U MPOIIECCOB,
C KOTOPBIMU BO3HHKAET HEOOXOJAMMOCTh CTATKHBATHCS B MPOQPECCHOHATBHON
chepe;

- YMCHHUEC T'CHECPUPOBATHL UJACH U ONPCACIATE CPCACTBA, HGO6XO)II/IMBIC
JUTSL X pean3aliii;

- YMCHHEC HCIIOJIB30BaTh PAaA3JIMYHBIC HWCTOYHUKH [JIsI IIOJTYYCHUSA
¢uznveckoil nH(popMaIy, OLIEHUBATDH €€ JOCTOBEPHOCTH;

- YMEHHE aHAJM3UPOBATh U MPEACTABIATh HHPOPMALIMIO B PA3IUYHBIX
BUJIAX;

- yMeHHE TyOJWYHO TIPEICTaBIATH PE3yJabTaThl COOCTBEHHOTO
UCCIICIOBAHMsI, BECTU JUCKYCCHHM, JOCTYIIHO W TapMOHMYHO coOueTas
cozepkanue u (hOPMBI IPECTaBIIeMON HH(POPMAITHH;

npeomemmuboie:

1) chopMupoBaHHOCTH TPEACTABICHUH O POJIM U MecTe (PU3MKU U
aCTPOHOMMHU B COBPEMEHHOH HAyYHOW KapTHHE MUPA, O CUCTEMOOOpa3yIoen

aTTecTarus B 1
cemecTpe B popme
apyrue GpopMel
KOHTPOJIS
(cpennuit Gann no
TEKYIIUM OI[CHKaM
yCIIEBa€MOCTH),
BO 2 ceMecTpe — B
dbopMme IK3aMeHa.
Meron
MPOBEICHUS
ITPOMEKYTOUYHON
aTTeCTallU! -
BBITIOJTHEHUE
KOMIIJIEKCHOTO
3aJaHHs
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ponu (U3WKU B Pa3BUTUU ECTECTBCHHBIX HAYK, TEXHHKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJaJ€ POCCHHCKHX W 3apyOEKHBIX YUYEHBIX-(PU3UKOB B
pa3BHUTHE HAYKHW; IOHUMaHUE (U3MUECKOMN CYNTHOCTH HAOJFOTaeMbIX SIBJICHUN
MHKpPOMHpA, MakpoMupa M MeraMupa; MOHUMAaHHE pOJU acTPOHOMHUHU B
MPAKTUYECKOU JEATEIHLHOCTH YEJIOBEKA U JIajbHEUIIIEM HAyYHO-TEXHUYECKOM
pa3BuTuu, ponu (pu3uku B (GopMUpPOBAHUU KPyro3opa M (YHKIIMOHAIBLHON
IPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS MPAKTUYECKUX 3a]1a4;

2) chopMupoBaHHOCTh YMEHHU pacro3HaBaTh (PU3UUYECKHE SIBICHHS
(mporiecchl) M OOBACHATH MX HA OCHOBE M3YyYEHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEMHOE JIBM)KCHHE, CBOOOJHOE TajeHUE Tel,
JBIKEHUE IO OKPYXHOCTH, MHEPIIHS, B3aUMOJEHCTBUE TEJ, KOJeOaTeIbHOe
JIBIDKEHUE, PE30HAaHC, BOJHOBOE JBIKeHHE, auddy3us, OpOyHOBCKOE
JBKEHUE, CTPOCHUE KUAKOCTEH U TBEPBIX TeJl, U3MEHEHUE 00beMa Tel IpU
HarpeBaHuM (OXJIAXKICHUH ), TEINIOBOE PaBHOBECHE, UCITApEHNE, KOHJICHCAIIHSI,
MJIaBJICHUE, KPUCTAIUIM3AIINS, KUTIEHUE, BIAXHOCTh BO3/1yXa, CBSI3b CpeaHEH
KHHETUYECKOM HHEPruu TEeIJIOBOTO JBIXKEHUS MOJEKYyl ¢ aOCONIIOTHON
TEeMIIepaTypoOi, TOBBIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPBHITOM
COoCyJle, CBSI3b MEXJY MapaMeTpaMH COCTOSIHUSI Ta3a B M30IPOLIECCaAX;
AJIEKTPU3ALMS TeJl, B3aUMOJCHCTBUE 3apsA/lOB, HAarpeBaHUE IPOBOJHUKA C
TOKOM, B3aMMOJICHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHasl WUHIYKLHUS, I€UCTBUE
MarHMTHOTO TIOJIA Ha TPOBOJHUK C TOKOM M JBIDKYIIMICS 3apsij,
AJICKTPOMArHUTHBIE KOJICOAHUSI M BOJIHBI, NIPSMOJIMHEHHOE PacIpOCTPAHCHHE
CBETa, OTpaXCHHWE, TpeloMicHue, uHTephepeHnus, audpakaus u
MoJIsIpU3alids  CBETa, JHUCIEPCUs CBeTa; (POTOIICKTPUUCCKUN I eKT,
CBETOBOE JIABJICHUE, BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOa,
€CTECTBEHHAsI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTH;

3) BnazeHuWe OCHOBONOJATAOIIMMU (U3MUECKUMH TOHATHAMH U
BEJIMYMHAMH, XapaKTEepPU3YIOIUMHU (U3HUECKHUE MPOIECCHI(CBA3aHHBIMU C
MEXaHUYCCKHM JIBHKEHHWEM, B3aWMOJICHCTBHEM TeJl, MEXaHWYSCKUMHU
KoJeOaHUsSIMU W BOJHAMHU, aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM BEIIeCTBa,
TEIUIOBBIMU  TPOIECCAMHU;  JJIEKTPUUYECKUM W MArHUTHBIM  TOJISIMU,
ANEKTPUYECKUM TOKOM, DIEKTPOMArHUTHBIMU KOJEOaHUSIMU U BOIHAMU;
ONTHUYECKUMHU SIBJICHUSIMH; KBAaHTOBBIMH SIBJICHUSIMU, CTPOCHHEM aroMa u
aTOMHOTO Si7Jpa, PaJMOAKTUBHOCTHIO); BIIAJEHHE OCHOBOIOIATAIOIIIMHU
ACTPOHOMUYECKUMH  TOHSTHSIMHU,  TO3BOJISIONIMMU  XapaKTEpPU30BaTh
MPOIIECChl, TMPOUCXOJANIME Ha 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEXTaJaKkTHYeCKOW cpesie; ABIKEHHE HEOECHBIX TEJN, SBONIOIHUIO 3BE3 U
Bcenennoi;

4) BnajgeHUE 3aKOHOMEPHOCTAMHM, 3aKOHAMU U TEOPUSMU (3aKOH
BcemupHoro tsarotenus, I, II w III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKOM  SHEpPruM, 3aKOH COXPAaHEHHUS  UMIIYJIbCa, [PUHIIHNI
CYNEPIIO3HUIINN  CUJI, TIPUHIIMII PAaBHOMPABHOCTH WHEPIHUAIBHBIX CHUCTEM
0TCU€Ta; MOJIEKYJSIPHO-KUHETUUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, Ia30BbIC
3aKOHBI, TIEPBBIN 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUS DJICKTPUUECKOTO
3apsna, 3akoH Kynona, 3akon OMa Ji1s yyacTka 1enu, 3akod Oma A1 moJHOU
AIEKTPUYECKON 1ienu, 3akoH J[koyns - JleHma, 3aKOH AJIEKTPOMAarHUTHOM
WHIYKIMWA, 3aKOH COXPaHEHWs OSHEPruH, 3aKOH  MNPSIMOJMHEHUHOTO
pacrpocTpaHeHHUs CBETa, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMJICHHUS CBETA;
3aKOH COXPaHEHUs SHEPIHH, 3aKOH COXPaHEHMsI UMITYJIbCA, 3aKOH COXPAaHEHUS
AJIEKTPUYECKOT0 3apsA/ia, 3aKOH COXPAHEHUS MAacCOBOIO YHCIa, MOCTYJIAThI
bopa, 3akoH paMOaKTHUBHOTO pacmnaja); YBEpEeHHOE MCIOJIb30BaHME 3aKOHOB
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Y 3aKOHOMEPHOCTEH MpH aHalu3e GU3NIECKUX SBICHUH U IPOLIECCOB;

5) yMeHue yuyuThIBaTh I'PaHUILIbI IPUMEHEHNS U3YYEHHBIX (PU3NUECKUX
MOJIENIe: MaTepuaibHasl TOUKA, WHEPLHUAIbHAsCUCTEMA OTCUETA, UJCAIbHBIN
ra3; MOJEIM CTPOEHHUS TIa30B, JKUAKOCTEHM U TBEpIABbIX TeJ, TOYEUHBIH
BJIEKTPUYECKUM 3apsl,

sfepHas MOJeJb aToMa, HYKJIOHHass MOJeNlb aTOMHOIO s1pa IpH
penieHny (GU3HYECKUX 3a/1a4;

6) BIaJeHHE OCHOBHBIMM  METOJAMH  HAy4yHOro  IO3HAaHHA,
UCTOJBb3yeMbIMU B (U3UKE: MPOBOIUTH MpPSIMbIE M KOCBEHHBIC HM3MEPEHHS
(Gu3n4ecKux BEJIMYMH, BBIOMpAss ONTHUMAJIbHBIA CIIOCOO W3MEpeHHs U
UCIOJIb3YSl U3BECTHBIE METOJABl OLIEHKM IOIPELIHOCTEN  M3MEPEHUH,
IPOBOJUTh  HUCCIENOBAaHME  3aBUCUMOCTEH  (U3MYECKMX  BEIMYMH C
WCTIOJIB30BAHUEM MPSIMBIX M3MEPEHHN, OOBACHATH MOJTY4YEHHBIE PE3YIbTAThI,
UCHONb3ysd (U3NYECKUE TEOPUHU, 3aKOHBl W TOHATHUSA, M JellaThb BBIBOJBI;
coOmogaTh mpaBmia 0€30MacHOrO TpyHla MpU MPOBEAECHUHM HMCCIIECIOBAHUIN B
paMkax  y4eOHOro  SKCHEpUMEHTa M  y4yeOHO-MCCIIEe0BATENbCKON
NESITeTbHOCTH C WCIOJIb30BAHWEM IH(PPOBBIX M3MEPHUTEIBHBIX YCTPOHCTB H
nabopaTopHoro o0opynoBaHUs; C(HOPMUPOBAHHOCTh MPEJCTABICHUNH O
METOJ1aX MOJIY4YEHUs HaAyYHbIX aCTPOHOMUYECKUX 3HAHUI;

7) chOpMHPOBAHHOCTH YMEHHUS pELIaTh PacyeTHbIE 3a/a4d C SIBHO
3aJaHHON (DU3MYECKOH MOJENbI0, HCIONb3Yys (PHU3MUECKUE 3aKOHBI H
IPUHLUIBI;, Ha OCHOBE aHajlu3a YCJIOBHUS 3aJaud BBIOMpaTh (PU3MUECKYIO
MO/IEITb, BBIIENATh (PU3MUYECKIE BETUYUHBI U (JOPMYIIBI, HEOOXOIMMEIE JIIs ee
peleHus, MPOBOJAUTH pacyeTbl M OLIEHUBAaTh pPEAIbHOCTh IOJYYEHHOTO
3Ha4eHUsT (U3UYECKOM BEIMYMHBI; peIIaTh KAauyeCTBEHHBIC — 3a/ayH,
BBICTpanBas JOTHYECKH HEMPOTHUBOPEUNBYIO LIENOUKY PACCYKIEHUI C ONIOPO
Ha U3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SABIICHUS;

8) chopMUPOBAHHOCTb YMEHUS NMPUMEHATH MOJIyYeHHbIE 3HAHUS IS
OOBSICHEHHS] yCIIOBUIM NpOTEKaHUs (PU3MYECKUX SBJICHUN B MPUPOJE U JUIS
MPUHATUS TPAKTUYECKUX PELICHUH B MOBCEHEBHON JKU3HU JJIs1 00ecreueHHsI
0€30MacHOCTH NpU OOpaLIeHUH C OBITOBBIMHU MPUOOpAaMU U TEXHUYECKHUMHU
YCTPONCTBAMHU, COXPAaHEHMs 3JI0POBbsI U COONIOJIEHHS] HOPMAIKOJIOTHYECKOTO
MOBE/ICHUS B OKpYXKarolle cpenie; MOHUMaHUE HEOOXOUMOCTH IPUMEHEHUS
JOCTUKECHUM ¢buzuku " TEXHOJIOTUH TUIS palMOHAIBLHOTO
MPUPOIONOIB30BAHUS;

9) chopmupoBaHHOCTH COOCTBEHHOW TMO3HMIIMM TIO OTHOIICHUIO K
¢usnyeckoil mHPOpMaLUHU, MOIYy4aeMOM M3 pa3HBIX HCTOUYHUKOB, YMEHHM
UCIOJIb30BaTh IU(POBBIE TEXHOJIOTUU IS IOMCKA, CTPYKTYpPHUpPOBaHUS,
UHTEpOpETallud W  TpeJICTaBleHUs Y4eOHOH M Hay4yHO-TIOMYJSpHOMH
nH(poOpMallUK; pPa3BUTHE YMEHHH KpPUTHYECKOrO0 aHaiu3a IOoJydaeMoi
uH(pOpMaINH;

10) oBmageHne ymeHHsIMH pabOTaTb B TpPYNIE C BBITOJIHEHUEM
Pa3NUYHBIX COLMAIBHBIX POJIeH, INIAHUPOBATh PabOTY TPYIIIBI, PAIMOHAIBHO
pacrnpenenaTb JesATENIbHOCTh B HECTaHIAPTHBIX CUTYyalMsIX, aJeKBaTHO
OLICHMBATh BKJAJ KaXIOrO W3 YYaCTHMKOB TIpYIIBl B  pELICHUE
paccMaTpuBaeMoi TpoOIeMBI;

11) oBnagenue (chopMHUPOBAHHOCTH MPEACTABICHUI) MpaBUIAMU
3anucu  Gu3ndeckux (GopMyn penbedHO-TOUCYHON CHUCTEMBI 0003HAYCHUI
JI.bpaiins (mu1st cnensix ¥ caaboBUISIIMX 00YYAIONTUXCS).
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4.2. ®oHA OUECHOYHBIX CPEACTB /UIA TMPOBEeJEHUS IPOMEKYTOYHOI
arrecTalMy 00Y4YAKOIIUXCS 10 JUCHUIIMHE

IToxa3zaTenn u KPUTECPHUH OICHUBAHUA KOMHeTeHHI/Iﬁ
ITokazarenu wu KpUTCpUN OLCHUBAHUS KOMHGTCHHHﬁ, OIMMCaHUEC IIKaJl
OLOCHMWBAHMWA COACPIKATCA B IIPUITOKCHUN 1.

KOHTpOJIbeIe H TECTOBbIC 3aJaHUA
KOHTpOJILHLIe 3aJaHusA COACPKATCA B ITPHUIIOKCHUN 1.

MeToanyecKkue MaTepHuaIbl

Meroauueckue MaTepruabl, ONMPEACIAIOMINE TPOLECAYPhl OLICHUBAHUS 3HAHUU,
YMEHHM, XapakTepu3yllux (OpMUpPOBAHHE KOMIETEHIIMMA, coJepx arcia B
MIPUIIOKEHUN 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 npoMeKyTOYHOM 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 OLICHKH — OILICHMBAETCsl YPOBEHb C(HOPMHPOBAHHOCTU 3HAHUM, YMEHMH,
MPAKTUYECKOTO OIbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBATHOCTH OLICHKM — OLICHKA BBIITOJIHEHUS 3aJaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHIN, KOTOpble HEOOXOAUMBI 11 3PPEKTUBHOTO BIOJHEHUS 3aJaHUS;

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

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

OOBEKTUBHOCTH OLIEHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OCOOCHHOCTEH MNpo(ecCHOHAIBHOW OpUEHTAllMW WM  NPEeANOYTCHUH
IIPENOIABATEINIEH, OCYIECTBISIOIIMX KOHTPOJIb WM aTTECTALMIO.

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

METO/1 pacyeTa NepBUYHbIX OAJIIOB;

METO/] pacyeTa CBOAHbBIX 0aJIOB;

Hcnonb3yetcs natu OanbHas IIKaja s OLIeHUBAaHUS pe3yabTaToOB O0YUEHUS:

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

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

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 Bonpockl codeceq0BaHNS

1 MexaHndeckoe IBMKEHHUE: OMPEACIICHUE, TPACKTOPHS, IPOUJECHHBIA MyTh, TEPEMEILICHUE,
CBA3b IIEPEMEIIECHUS C KOOpAUHATAMU TeJa.

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

3 I'padux paBHOMEPHOTO OBMXKEHUS. PaccMoTpeTs Ha mpumMepe:

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

5 I'padpuik CKOPOCTH MIPU PABHOYCKOPEHHOM JIBUKCHUU.

22



PaccmoTtpeTs Ha npumepe:

6 CBoboaHoOe majieHue Tea. Y cKopeHue cBoOoaHoro najaeHus. Kunematuueckue 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, ABMKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. JIBrxeHue noj JeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexannyeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTenbHOTO
neuxenus. [lepros konebanuii MaTeMaTHUECKOTO U MPY>KUHHOTO MasTHHUKA.

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

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

25 Ocnosnseie nonoxxkernuss MKT u ux onbITHOe 000CHOBaHUE. XapaKTEPUCTUKH MOJICKYJI:
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
KMHETHYECKOM SHEPTHe MOCTYMaTeabHOTO ABKEHHUS MOJIeKyl. CBs3b JaBICHUS UI€aTLHOTO ra3a
C TUIOTHOCTBIO ra3a.

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

29. YpaBHeHHEe COCTOSIHUS HAealIbHOTO ra3a (ypaBHeHHe MeneneeBa-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, KUMeHune. Y qeiapHasi TErioTa mapoopa3oBaHus.

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

35 BrnaxxHocTh BO3Ayxa U €€ u3MepeHne. OTHOCUTENbHAS BIAXXHOCTh BO3TyXa

36 Kpucrammueckue Tena u amopdusie Tena. [Inapnenue. Y nenpHast TeMaoTa IUIaBIeHUS.

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 JIEKTPUUECKUX MOJIEH U UX CUIJIOBBIE XapaKTEPUCTUKH.
3akoH Kynona

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

423nexTpoeMKocTh. KoHaeHcaTopbl. DHEprus 3apspKeHHOTO KOHASH CAaTopa.

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 TOJ€E. [[U3IEKTPUKHY B AIEKTPUIECKOM I10JIE.

48  DJnexkTpuyecKHid TOK B modynpoBojgHukax. CoOCTBeHHass  MPOBOJMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJYIPOBOJIHUKOB MPHU HATUYUHN TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

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

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHaykuuu. [Ipasuio Jlenuna.

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

54 SIBnenne camouHaykuuu. MunykruBHocts. 9JIC camouHAyKIIMK

55 CBoOoHbBIE U BBIHYXJICHHBIE 3JIEKTpOMarHuTHble Konebanus. KoneGaTenbHbI KOHTYD.
[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. Koaddurment tpanchopmanun. [Ipumenenus tpanchopmaTopos.

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 OTpakKeHHUs 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 NndpakpacHoe u ynpTpaduoiaeToBoe U3IydeHHE. PEHTT€HOBCKOE H3TyueHre

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-, B-, Y- U3IydeHus. PaquoakTuBHbIE peBpalleHUs

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBA3W aTOMHBIX SA1€Ep. S nepHbIe peakuuu

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepnelii peaktop. TepMosiaepHsble peakiuu

78 3akOoH paguoaKTHBHOro pacnaga. I[lodydeHue paguoOaKTHUBHBIX H30TONOB M HX
IIpUMEHeHne. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX U3JIY4CHUI

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

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

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

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABromMOOMIb yJausfeTcss OT MOCTA, [BUIasChb PAaBHOMEPHO M 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. Benmocuneaucrt, 1BUrasicb paBHOMEpPHO, mnpoesxkaer 20 M 3a 2¢. Onpenenute, 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 ABUraTenb? CpemHsisi cuia CONMpOTHBICHUS aBMxkeHuto 0,2
kH.

6. JIBa Ms4ya OpOIIEHBI BEPTHKAIBLHO BBEPX CO CKOpPOCThIO 36 kM/4 m 18 km/4. Ha kaxoi
BBICOTE KHHETHYECKas YHEPIUs Ka)J0ro Msdya CTaHEeT PaBHOM ero MoTeHIHaIbHON?

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

7. g uzob6apHOro HarpeBaHus rasa, KOJu4ecTBO BemectBa koroporo 800 mons, Ha 500 K
eMy cooOuIn KonmdyecTBo TemioTel 9,4 MJk. Ompenenuth paboTy raza M HU3MEHEHUE €ro
BHYTPEHHEHN HEPrUuu

8. Ha ckonbko M3MeHWIAaCh BHYTPEHHSISI SHEPIrHs ras3a, €Clid €My COOOLIMIM KOJUYECTBO
ternotel 20 xJIx u coBepmmin pabory Hax razom 30 x/x? ecan eMy COOOIIMIN KOJIMYECTBO
terutoTsl 30 k/[k n coBepumim padoty Hax razom 40 kJ[x?

9. Kakoe KOIM4YECTBO TEIUIOTHI HYXHO Mepefarbh ra3y, uToObl €ro BHYTPEHHSSI dHEprus
yBenuuniack Ha 45 k/Ix, ¥ mpu 3ToM ra3 cosepiumi padoty 65 k/Ix u 0,5 MJx?

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

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,;
- JITaeT TOYHOE ONpeeNieHHEe M HCTOJKOBAHWE OCHOBHBIX ITOHSTHH,
3aKOHOB, TEOPHUH, PU3NUECKUX BETHUUUH U UX €AUHUL] U3MEPEHHUS;
- BepHO 0(hOpMIISIET COMYTCTBYIOLINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PHUCYHKH, CXEMBI,
- TIPU OTBETE JEMOHCTPHPYET CAaMOCTOSATEIBHOCTD CYKICHUMN, TPUBOIUAT
BEPHBIEC apTyMEHTHI, JIeIaeT MPaBUIIbHBIE BBIBObI;
- TOCIIEIOBATENBHO, YETKO, CBSI3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
y4eOHbI MaTrepuan, TMpaBUIBHO W 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, TCOPHUM, (PU3NYCCKUX BEIMYUH M MX CIUHUIL
WU3MEPCHUS;

- BEPHO, HO C HE3HAYUTEIbHBIMH OINMOKAMHU BBIMOJHICT 3alUCH
dbopmyi, rpad KU, 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 (W) He Ooyiee JBYX HEAOYETOB, KOTOPHIE CTYACHT MOKET
UCIIPABUTh CaMOCTOSITEIIGHO TPU TPEOOBAHWU TIPEIIOJaBATENs; JaeT
NIPaBUJIBHBIC OTBETHI HA COMYTCTBYIONIME BOMPOCHI

- pacKpbIBaeT OCHOBHOE COAEp)KaHWE y4eOHOTO Marepuaia, HO
00HapYyKUBAIOTCS CYILECTBEHHbIE NMPOOEIbl B MOHUMAaHUU B3aUMOCBSA3H
($u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;

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

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

- CaMOCTOSITENTFHO (POPMYIIMPYET OTBET HA BOIPOC, MPUBOJUT YACTUIHO
BEPHbIC APTYMEHTHI, OTJIEJIbHbIE BBIBOJIbI HENb3Sl CUUTATh BEPHBIMU U
000CHOBAHHBIMU;

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

0,5

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

- HE 3HAET WIM JaeT HEBEPHOE OIPE/ICIIEHUE U MCTOJIKOBAaHHE OCHOBHBIX
NOHATUH, 3aKOHOB, TEOpUH, (PU3MUECKUX BEIWYMH U HX €IUHHIIL
U3MEPEeHMUS;

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

UTOIro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Baaasl 3a

KPHUTEPHH OLCHKHU

Od¢opmiieHue ycja0BUA 321aHUSA MakcumajibHbII
oay1 — 0,4 6ania
- BEpHO 0()OpMIIEHO yCIIOBHE 3aJauH, IPEICTABICHBI BCE 0,4
(bU3UYECKHE BETUINHBI
- ycJIOBHE 331aHUs 0()OPMIICHO ¢ HE3HAUUTEIbHBIMU 0,2
HETOYHOCTSIMH, TPEJICTABJICHBI HE BCEe (PU3NICCKHE BEIIMIHHEI
- yCJIOBHE 331aHUs1 0)OPMIIEHO HEBEPHO 0
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Hcnoab3oBanue pusnyecko CUMBOJIUKH MaxkcumaJjibHbII
o0aJua —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
- TomyIIeHo 2 1 0oJiee HETOYHOCTH MPU 0003HAUYCHUH 0
CUMBOJIOB B yCJIOBHH 33/1a4yH, 2 1 00Jiee HETOYHOCTEH B
dbopMyIax, UCMOJIb3YEMbIX B PEILICHUU 3a1a4U
Co0J1r01eHMe AJITOPUTMA PellIeHU s 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 mpy MPOBEICHUH pacdyeTa mepeBoia 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 eaunuil (CH)
- HEBEPHO MPOBEICHBI PacueThl EPEBO/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 MOCIIEA0BATEIHHO 3aMKucaHbl Bce (POpMyITbl 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 CUMBOJIMKOH, HEOOXOAUMOM ISt
YCTaHOBJICHHS] COOTHOIICHUS CYIIECTBYIOIIETO MEXKIY
(U3HYSCKUMU BETMUINHAMHU
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
buznyecKre BeITMYNHBI
- (hopMyJIBI 3aITUCAHBI [TOCTIEIOBATEIbHO, HEBEPHO 3amnucaHa 1 0,3

dbopmysa B COOTBETCTBUHU C CUMBOJIMKON, HEOOXOIUMOM TSI
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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 CUMBOJIMKOMN, HEOOXOAUMOM 117151
YCTAHOBJIEHUSI COOTHOIIEHHUS CYLLECTBYIOIIETO MEXKIY
buznyeCKUMU BEeITMUYNHAMUI

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

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 MPOU3BEICHBl MATEMAaTHUECKUE PACUETHI 10 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 MaTeMaTHYECKUI pacydeT 1o | 0,3
¢duzudeckoit popmyie, HO B COOTBETCTBUU C €AMHULIAMHU
n3MepeHuit pusnueckux 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 COJEPKAT TOJIBKO
1u(pOBHIE 3HAUCHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PACUEThI 0
OTBer nocJie peuieHns 3212494 MakcuMasibHbIH
oaI —
0,2 6an10B
- 33/1a4a B KOHIIE PellIeHUs] 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 M 00OCHOBAH; MPAaBUILHO U
00CTOSATENHLHO aeTCs OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BOIPOC (BOIIPOCHI)
- HE3HAYUTEJIPHO HAPYIIIeHA MTOCJIEI0BATEILHOCTh, JIOTHKA 0,2
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OOBSICHEHUS! peIICHUs 3a/1aHus, BEIBOIbI QpTYMEHTHPOBAHBI U
000CHOBAHBI; CTYICHT UCIIBITHIBACT HE3HAUUTEIbHbBIE
3aTPYAHEHUS, OTBEYAst HA COIIYTCTBYIOLIUE BOIPOCHI

- 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;
CTYZACHT UCIIBITHIBAECT 3HAYUTEIIbHBIC 3aTPYAHEHU, 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(MPOPMALMOHHOE oO0ecrievyeHHe sl TPOBeJIeHUsA
NPOMEKYTOYHOM aTTecTallul

OcHoBHbIE yUeOHbIe U31aAHUA

1. JmutpueBa B.®. ®uszuka qis npodeccuid M CIEHMUAIBHOCTEH TEXHHUYECKOTO
npodwis: yueOHUK IS CTYA. yupexaeHui cpen. npod. oopasosanus / B.®. /Imurpuena. - 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: JlabopaTtopHblii mpakTukym: yuebHoe nmocodue/ B.®. JImutpuena, A.B. Kopxyes, O.B.
Myprazuna : (5-e w3m.) (B omekrponHoMm  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 MPAKTUKYM JJIsi CPETHETO
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 Opaiir [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: U3natensctBo 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. ®usnka: konebanus, onTuka, KBaHTOBas ¢u3nka: yueOHOe mocodune
s cpenHero npogdeccuonansHoro obpasosanus / FO. P. Mycun. — 2-e u3z., uchp. U JI0M. —
Mocksa: 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: ydueOHoe mocobue misi cpeaHero mnpodeccruoHanbHoro obpazosanus / 0. P.
Mycun. — 2-e m3n., wcnp. u gon. — Mocksa: UzmarensctBo HOpaiit, 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 OUOIHOTEKA)

www.globalteka.ru (I'mo6anpHas GHOIHMOTEKA 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 (SInepuas ¢usuka B Murepuere)
www.college.ru/fizika (ITogroroska xk EI'D)
www.kvant.mccme.ru OKypuan «KBauty)
www.yos.ru/natural-sciences/html OKypuain «Ilyts B HayKy»)

MeToauuecKkue YKazaHnusl 1Jist oﬁyqamnmxca M0 OCBOCHHUIO TUCHHUIIJIMNHBI

25.
26.

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