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

1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMMel

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creluaaucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnenmansHoctH 08.02.15 MHbopmalimonHoe MOACTIMPOBAHUE B CTPOUTEIHCTBE

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

1.3. lesin 1 TpeOOBaHUSA K Pe3yJabTATAM OCBOCHUS Y4eOHOU JUCUUIINHBI:

B pesynbrare ocBoeHUs y4eOHOU MUCHMILUIMHBI O0y4YarONIUNCs JOJDKEH JTOCTUYb
CIEAYIONINE PE3YIbTATHI:

JIUYHOCMHbLE:

- YYBCTBO TOPJIOCTH U YB@XKEHUS K HUCTOPUU M JOCTHKCHHUSIM OTE€UECTBEHHOM
dbuznyeckod Hayku; (PU3MUECKH TpaMOTHOE TIOBEJAEHHE B MPOQeCcCHOHATIbHOU
NeSITeILHOCTU U OBITY TIPU 0OpallleHuu ¢ TprudopaMu U YCTPOUCTBAMM;

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

- YMEHHME WCHOJb30BaTh JOCTHIXKEHUS COBPEMEHHON (M3MYECKOM HayKu U
(bU3HUECKUX TEXHOJOTUN IS TIOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOW TTPO(PECCHOHATEHOM NEeITeIbHOCTH;

- YMEHHUE CaMOCTOSITeNIbHO J0OBIBaTh HOBBIE MJiA ce0si (pU3MYECKUE 3HaAHUS,
HCTIONB3YS 111 3TOT0 TOCTYIHBIE UCTOYHUKHU UHGOpMAIIUU;

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

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

Memanpeomemuule:

- ACIIOJIb30BAaHUE PA3JIUYHBIX BHUJIOB MTO3HABATEIBLHON JEATEIBHOCTH IJI PEIICHUS
dusznueckux 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUS (HAOIIOIEHNUS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMYHBIX CTOPOH OKpY’Karouen
JICUCTBUTEIILHOCTH,;

- HCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYaJbHBIX ONEpalyii: MOCTAaHOBKHU 3a/1ayH,
dbopMynupoBaHMs TUIOTE3bl, aHadW3a © CHUHTE3a, CpaBHEHHs, O0O0OIICHNUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB I U3YUCHHS PA3JIMUHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SIBJICHUA W TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAaThCS B
npodeccroHanbHO cdepe;

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



- YMEHHE€ HCIOJb30BaTh PAa3JUYHble MCTOYHUKHU I MONy4YeHUs (HU3NUYECKOM
uH(pOpMaIH, OLIEHUBATH €€ TOCTOBEPHOCTH;

- 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) chopmMupoBaHHOCTH MPEACTABICHUN O POJIM U MecTe (DM3UKH U aCTPOHOMHH B
COBPEMEHHOM Hay4YHON KapTUHE MUPaA, O CUCTEMOOOpa3yomiel poiu GU3NKHU B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YUICHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNIHOCTH
HAOJIIOAeMBbIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; I[OHUMaHUE PpOJIH
aCTPOHOMHMHM B NPAKTHUYECKON MESITEIBbHOCTH YEJIIOBEKAa U JAIBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, PO (HU3UKU B POPMUPOBAHUU KPYro3opa v (HyHKIIMOHAILHON
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHATHL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBM)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBHKEHHUE M0 OKPYXHOCTH,
WHEpUHUs, B3aUMOJCUCTBUE TeEJ, KOJeOaTeIbHOE JBUKEHHUE, PE30HAHC, BOJIHOBOE
nBkeHue; nuddysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJIKOCTEH W TBEPIBIX TEIl,
M3MEHEHHE o0ObemMa Tel TMpU HarpeBaHuu (OXJIAKIECHHUM), TEIUIOBOE paBHOBECHE,
WCTIapEeHHEe, KOHJEH CAIMs, TJIaBJIeHUEe, KPUCTAUIN3allksl, KUTICHUE, BIaXXHOCTh BO3/yXa,
CBSI3b CpEJIHEeW KMHETUYECKON IHEPTruM TEIJIOBOTO JBUXKEHHUS MOJIEKYJ ¢ a0COIIOTHOM
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHl COCTOSIHMSI Ta3a B M30IMpOLEccax; SJIEKTpU3alus 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
pacmpocTpaHEHUE CBETa, OTpaKEHHUE, MpejomiieHue, WHTepdepeHIus, audpaxius u
MoJIApU3alsl CBETa, JucIiepcusi cBera; (oTodnekTpudeckuii  3¢hdexT, CcBETOBOE
JaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECCKUMHU TIOHSATUSAMH WU BEJIMUYUHAMU,
XapaKkTepu3yrnuMu GU3NYECKUe MPOIECChI(CBA3aHHBIMU C MEXaHUYECKUM JIBUKCHUEM,
B3aUMOJICHCTBUEM  Te€Jl, MEXaHUYECKUMM KOJeOaHUSMH U  BOJHAMU;, AaTOMHO-
MOJICKYJISIPDHBIM CTPOCHHMEM BEIIECTBa, TEIUIOBBIMU IPOIECCAMM; DICKTPUUYECKUM MU
MAarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMHU KOJICOAHMSIMU U
BOJTHAMHU; ONTHUYECKUMH SIBICHUSMH; KBAHTOBBIMHU SIBICHUSIMHU, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIAJICHHE OCHOBOIOJIAral0IINMHU
ACTPOHOMHYECKMMH  TMOHSTUSIMH, TO3BOJSIONIMMH  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE HA 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW CpeJE;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/] U BCelleHHOI];

4) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMH (3aKOH BCEMHUPHOIO
tsarorenus, I, II u III 3akoHsl HplOTOHA, 3aKOH COXpAaHEHUS MEXAHWYECKOU SHEPIUH,



3aKOH COXPAHEHHS] UMIYJIbCa, TPUHIUI CYNEPINO3ULIMUA CUJI, PUHLIUI PABHOIPABHOCTH
UHEPIHUAIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEIIIECTBA, TAa30BbI€ 3aKOHBI, TEPBBIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHECHHS
AIEKTPUUECKOTro 3apsija, 3akoH KynoHa, 3akoH Oma s ydacTka 1ienu, 3akoH Oma s
IIOJTHOW JJIEKTpUYECKOW uenu, 3akoH Jxoynmsa - JleHma, 3aKkOH 3JIE€KTPOMArHUTHOM
WHIYKIIUW, 3aKOH COXPAHEHUS JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETA, 3aKOH OTPAKCHHsI CBETA, 3aKOH MPETOMIICHHSI CBETA; 3aKOH COXPAHEHUS SHEPTHH,
3aKOH COXpPAHEHUsS WMITYJbCa, 3aKOH COXPAHCHHs JJIEKTPHUECKOTO 3apsa, 3aKOH
COXpaHEHHUs] MAacCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH paanoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB WM 3aKOHOMEPHOCTEH TpH aHaim3e (PU3MUECKHUX
SABJIEHUU U IIPOLIECCOB;

5) yMeHHe yuYUTHIBATh T'PAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepHalibHasi TOYKa, WHEPIHAIbHASICUCTEMAa OTCUeTa, WJCaIbHBIM Ta3; MOJCIH
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPbIX TEN, TOUCUHBIN JIEKTPUUECKUM 3apsi,

sllepHasi MOJIeNIb aToMa, HYKJIIOHHAs MOJENb aTOMHOTO Sjpa IpH PpEIICHUU
busznueckux 3aaay;

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
du3HKe: MPOBOANTH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PHM3NUSCKUX BEIIMYWH, BHIOWpAS
ONTHMAJIBHBIA CIOCOO W3MEpPEHWsS W WCIOJB3Yysl W3BECTHBIC METONIBI  OICHKH
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3UUYECKUX
BEJIMYUH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysl (PU3MYECKUE TEOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOIBI, COOJIOIATH
mpaBuja O€30macHOro TpyJa MPH TPOBEICHUM WCCICIOBAHWNH B paMKax y4eOHOTO
OKCIIEPUMEHTa M y4eOHO-HCCIIEIOBATEIbCKON JIEATETBHOCTH C  HCIOJIb30BAHHEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB ®  J1abopatopHOro  00OpY/IOBaHUS,
c(hOpPMHUPOBAHHOCTH MPEJICTABICHUNA O METOJaX MOJYUYCHHs] HAYYHBIX aCTPOHOMUYECKUX
3HAHUM;

7) chOpMHUPOBAHHOCTh, YMEHHS pEIIaTh pPACUETHBIC 3a7a4d C SBHO 3aJlaHHOMN
bu3nuecKoil MOJENbI0, HCMOJIB3Yys (U3UYECKHME 3aKOHbl M TPUHIIMIBI; HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITH (HU3UUYECKUE
BETUYMHBI W (POPMYNBI, HEOOXOAUMBIC IJI €€ pEeIICHUs, IMPOBOIUTH PACUYEThI H
OIICHWBATh PEATHHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTHBOPCYUBYIO  IIETIOYKY
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 MOBCEAHEBHOM KM3HU ISl oOecrieueHusl 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMU TIpHOOpPAaMH M TEXHUYECKUMH YCTPOMCTBAMH, COXpaHEHHUS 3JI0POBbSI H
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TOBEJCHUS B OKPYXKAIOIICH cpejie; MOHWMaHUE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUNW (PU3UKU W TEXHOJIOTHH JUIsl PAIllMOHAILHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3HMIIMK 10 OTHOIICHHUIO K (HU3UYCCKOU
uH(pOpMaITUH, MTOTYy4aeMON M3 pa3HBIX MCTOYHUKOB, YMEHHUH HCIIOJIL30BaTh IU(POBBIC
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TEXHOJIOTUM JJISi TIOMCKA, CTPYKTYpUPOBaHUS, HMHTEPIPETAllUd U TPEACTaBICHUS
y4yeOHOM ¥ Hay4YHO-IOMYJISIpHOW WHGOpPMAIUK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJu3a MmoydaeMoil nHpopMaluu;

10) oBnmasenue ymeHUsMH pabOTaTh B TPYIMIE C BBHINOJHEHHEM Pa3TUYHBIX
COLIMATIbHBIX pOJIEH, TUIAHUPOBAaTh pPAa0OTy TPYMIbl, PalUOHAIBHO PaCHPEENATh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pELICHUE pacCMaTpUBaeMOil MpoOIEMBI;

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

Ilpogpeccuonanvnan nanpagnennocms yueonoii Oucyuniaunvl «DQuzuxay»
npeArnonaraeT  I[eJeHaNpaBlIeHHOEe  MPUMEHEHHWE  MEeNarorMYecKuX  CpeJCTB,
o0ecneunBalOIUX HE TOJBKO (OpMHUpOBaHME y OOYYAIOIIMXCS 3HAHWM, YMEHHUH,
HaBBIKOB 10 Y4eOHOM TUCIHUIUIMHE, HO U Pa3BUTUE MHTEpeca K JaHHOW Ipodeccuu Uiu
CHELMAIbHOCTH, LEHHOCTHOE OTHOILEHUE, NPOPECCHOHATIBHBIX KAa4eCTB JIMYHOCTU
OyIIyIIero CrenuanncTa.

1.4 Kotu4ecTBO 4acoB Ha OCBOEHHE MPOrPaMMBbl Y4eOHOM TUCIUTIIUHBI:
MaxkcumanpHOU yueOHON Harpy3ku oOydatomierocs 135 gacos, B Tom uucie:
00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOyyaromierocs 123 gaca;
KOHCYJIbTalMs 6 4acoB.

MIPOMEXKYTOUYHAS aTTecTanus 12 gacos.



2 CTPYKTYPA U COAEP) KAHUE YUEBHOU JUCHUITINHBI
2.1 O0beM yueOHOM ITMCHMILIMHBI M BHABI Y4e0HO padoThI

Bup yuedHoii paboTbl
( B.T.4. mpodecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHME)

O0BbeM yacoB

MakcumanbHas yyeOHass Harpy3ka (Bcero mo nporpaMmMe JUCHUIINHBI) 135
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 123
B TOM YHCIIE:

JIEKLMH, YPOKH 75
U3 HUX npogheccuonaIbHO-0pUEeHMUPOBAHHOE COO0epIHCanue 28
NPAaKTUYECKHUE 3aHATHS 32
1a00paToOpHbIC 3aHATH 10
U3 HUX npogheccuonHaIbHO-0PUEHMUPOBAHHOE COOEPIHCAHUE 10
KOHCYJIbTaIHs 6
HK3aMEeH 12

[TpomexyTouHas arrectanus B popme:

I cemectp - apyrue hopMbl KOHTPOIIS (CpeAHMIA OaJLT MO TEKYIIMM OLIEHKaM YCIIEBA€MOCTH )

Il cemecTp — 9K3aMeH




2.2 TemaTuyeckuii njiaH u cogep:kanue ydeoHoi gucuumiuabl OJ1.06 Pusuka (yriayoaeHHblH YPOBEHb)

Konanl
KOMIIeTeH U
Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE ’
HaumeHoBaHue 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4alierocsi, Kypcopasi padéora Oo0bem YpoBeHb (bopmupoBaniio
pa3aesioB U TeM (mpoekKT) (eciu NpeyCMOTPEHBI), HHbIe BUbI y4eOHOl padoThl B 4acoB OCBOCHUA KOTOPBIX
COOTBETCTBUH C Y4COHBIM IIAHOM cnocodereyer
3JIeMEeHT
NPOrpamMMBbl
IlepBblii cemecTp
BBenenue @Pu3nka METO/1bl HAYYHOI'O IIO3HAHMSL. 2 1
Pa3zngea 1. Mexanuka 24 JIM4HOCTHBIE,
Tema 1.1. OcnoBbl | Conep:kanne y4eOHOro MaTrepuaJia 6 MeETaIlpeMETHBIE U
KHHEMATHKH IIpodeccnoHATLHO-0PHEHTHPOBAHHOE COAEPKAHUE 2 1 MPECIMETHBIC
MexaHnnyeckoe  JIBHKEHHE. XAPAKTEPUCTHUKM  MEXAHWYECKOIO  JIBHIKCHMS: KOMIICTCHIINHA B
IepeMelICHUe, IIyTb, CKOPOCTb. PaBHOMEpHOE MpPSAMOJIMHENHOE JBUKCHHE. COOTBETCTBUHU C
OTHOCUTENBHOCTh MEXaHUUYECKOrO [IBKEHHUs. YCKOpeHHe. PaBHONEpeMeHHOe ®I'OC cpennero
npsMoJinHeHoe nBuxenue. CBoOoHOe naieHue Tell. PaBHOMepHOE ABMKEHHE T10 o011ero
OKPYXHOCTH. J[BHKeHUE Tesa OpOLIEHHOTO MO/ YTIIOM K TOPU30HTY. oOpa3oBaHus,
IIpakTuyeckoe 3ansaTue Nel Pemenue 3agau no Teme «PaBHOMepHOE H 2 2 YTBECPKACHHOT'O
PaBHOYCKOPEHHOE JIBHIKEHUEY. MIPUKA30M
IIpakTnyeckoe 3anaTne Ne2 Pemenue 3anad no reMe «PaBHOMEpHOE JBUKEHUE 2 Munucrepcrpa
110 OKPYKHOCTH. oOpa3oBaHus U
Tema 1.2. OcnoBbl | Copep:kanne y4eO0HOro MaTepuaJa 8 Hayku P® ot
JAMHAMUKHU IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAEPKAHUE 2 1 17.05.2012 Ne 413
OcHoBHas 3amada gfuHaMuku. Bzanmoneiicteue ten. Cuna. Macca. [lepBbiit 3akoH
Herotona. Bropoit 3akoH Herorona. Tpermii 3akoH Hserorona. MHepuumanbHble
CUCTEMBI OTCYETA.
Cunel B mpupozae. 3aKOH BceMUpHOro TsaroreHus. Cuila TSOKECTH U BeC. 2
HesecomocTs. IlepBas kocMuueckas ckopocts. Crita ynpyroctu. Cuiia TpeHusl.
IIpakTnyeckoe 3anaTue Ne3 Penenue 3a1a4 no reme «3akoHbl HproTOHa» 2 2
Peuienue 3a1a4 ¢ npodeccHoHATbHONH HANPABJIEHHOCTHIO 2 2

JlaGopaTtopnoe 3ansatue Nel '"l3yueHume OCOOEHHOCTEH CHIIBI TpEHHS
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(cxosbxeHms )"

Tema 1.3. 3akonsl | Conep:xanune y4eOHOro MarepuaJia 8
COXpPaHEHHH B Nmnynbe Tena. 3aKOH COXpaHEHUsl UMITylbca. PeakTuBHOE ABMkeHUE. PakeTHbIe 2
MeXaHUKe JIBUTATEIN U Pa3BUTHE PAKETOCTPOECHMUSI.
Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernueckass sHEprus. 2
IloTeHumanbHas sHEprus. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTUU.
IIpakTyeckoe 3anaTHe Ned Pemenue 3agau 1o TeMe «3aKOH COXpaHEHHUS 2
HMITYJIbCAY
IIpakTuyeckoe 3anaThe NeS Pemienune 3agau no teme «3aKOHBI COXPaHEHHUS 2
SHEPrUN»
Tema 1.4. Coaep:xxanue yueOHOro MaTepuaJia 2
Craruka PaBHoBecue Ten. YcnoBus paBHOBecHus TBEpAoro tena. Ilmedo cumbpl. MomeHT 2
cuibl. Peryar u 610K, «3010T0€ MPaBUIIO MEXAHUKI.
Paznen 2. Mosekyasipuasi u3uka u TepMOIUHAMHMKA 16
Tema 2.1. OcHoBbl | Coepkanue y4eOHOro MaTepuajia 4 JInuHoCTHBIE,
MOJIEKYJISIPHO- IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COIEeP/KAHME 2 MeTanpeaIMeTHbIE U
KHHETHYEeCKOH OcHOBHBIE TOJIO)KEHUS MOJIEKYJISPHO-KMHETUYECKOW Teopuu. Pa3smepsl u macca IIpEeIMETHBIE
TEOPHUH. MOJIEKyl U aToMoB. bpoyHoBckoe aBuwxkenue. Juddysus. Crpoenue KOMIIETEHIIVY B
ra3oo0pa3HbIX, *XHUJAKUX M TBepAbIX Tesa. CKOPOCTH IBMXKEHUS MOJEKYT U MX COOTBETCTBUH C
u3Mepenue. Mneansusiii ra3. JlaBnenue raza. Temneparypa. OCHOBHOE ypaBHEHHE ®I'OC cpennero
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM. YPaBHEHHE COCTOSHMS HJICAIBHOTO TIasa. ob1ero
["a30BbIC 3aKOHBI. oOpazoBaHus,
IIpakTuyeckoe 3ansaTue Ne6 Pemienue 3agau mno teme «YpaBHEHHE COCTOSHUSA 2 YTBECPKACHHOT'O
UJEabHOTO rasa. ['a3oBble 3aKOHBD) MIPUKA30M
Tema 2.2. OcnoBbl | Coep:kanue y4eOHOro MaTepuajia 6 Munncrepcrsa
TepmMoauHaMuKu | [IpodeccHoHaTbHO-OPHEHTHPOBAHHOE COICPKAHUE 2 00pa3oBaHus 1
BHyTpenHss sHeprus uaeansHoro raza. Pabora u TemioTta kak (GopMbl nepenadu Hayku P® ot
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHbIN Ipoliecc. 17.05.2012 Ne 413
IlepBoe Hauano TepMoaHAMUKU. BTopoe Hayano TepMOIMHAMHUKH.
IIpodeccnoHaNbHO-0PHEHTHPOBAHHOE COICP/KAHME 2

TermoBbie nBurarenu. [IpuHUIMN HEUCTBUS TEIIOBOM MallWHBL. XOJOAWIbHUK.
KIIJI renmoBoro aurarens. Hukn Kapuo. Oxpana npupoJibl.

10




IIpakTnyeckoe 3anstue Ne7 Pemenue 3amau no Tteme «llepBbiii 3akoH 2 2
TepMoauHamMuKu.  IIpuMeHeHue  mepBoro  3aKkOHa ~ TEPMOJMHAMHUKHA K
M30IPOLECCAM).

Tema 2.3. | ConepxaHue y4eOHOI0o MaTepuaJia 6

ArperatHbie IIpodeccHoHAILHO-OPHEHTHPOBAHHOE CONEPKAHHE 2 1

COCTOSTHHU A Hcnapenne u konaeHcanus. HaceimeHHsli map. AOCOMIOTHAS U OTHOCUTENIbHAs

BellecTBa. BJIIAKHOCTh BO3ayXxa. Touka pocbl. Kunenue. Ileperpersiii map u ero

®da3oBbIe MCII0JIb30BaHUE B TEXHUKE. XapaKTEPUCTUKA KUIKOT0, TBEPJAOTO U ra3000pa3HOro

nepexoasl cocrosiHus Bemlectsa. [lnasma. Kpucrannuueckue u amopdueie Tena.
Pemienue 3a1a4 ¢ npoecCHOHANBLHON HANIPABJICHHOCTBIO 2 2,3
JlaboparopHoe 3ansaTne Ne2 «/I3MepeHne OTHOCUTEIBbHON BIQXKHOCTH BO3/1yXa»
IIpakTuyeckoe 3anaTue Ne§ Perienue 3anau rno reme «Bina)kHOCTb BO3TyXa». 2 2

Pa3nen 3. DiekTpoanHaMuka 32 JlnunoctHbIE,

Tema 3.1. Copneprxanue yuyeOHOIro MaTepuaJa 9 MeETanpeIMETHBIE U

DIIeKTpHYecKoe ONEKTpUYECKHe 3apsibl. 3aKOH COXPAHEHMs DSJIEKTPUUYECKOIO 3apsiia. 3aKOH 2 1 IIPEIMETHBIC

nmoJjie Kynona. Dnexrpuueckoe nosie. HanpsbkeHHOCTD 3nekTpudeckoro nods. [puHnun KOMIICTCHIINNA B
CYNEPHO3UIMH MOJIEH. COOTBETCTBUHU C
Pabora cun snexrpocraruueckoro mosst. [lorennuan. PazHoCTh MOTEHIIMATIOB. 2 ®I'OC cpennero
OKBUIIOTEHLUAIbHBIE MOBEPXHOCTH. CBA3b MEXKIY HANPSHKECHHOCTBIO W oburero
Pa3HOCTBIO MOTEHIHMAIOB IEKTPUYECKOro Mojs. IIpoBOJHUKH B 3JIEKTPHYECKOM 00pazoBanwus,
nosie. JINDJIeKTPUKHU B DIIEKTPUYECKOM noJie. Ilosgpusanus AM3JIeKTpUKOB. YTBEPAKACHHOTO
IIpakTuyeckoe 3ansiTue Ne9 Pemenne 3a1a4 1o teme «IEKTPUIECKOE TOJIE 2 2 IIPUKasoOM
IIpakTnyeckoe 3ansaTue Nel0 Pemenue 3aga4d no teme «JIEKTPUUIECKOE TOJIEN 2 Munncrepcraa
Konnencaropsl. CoenHeHnE KOHACHCATOPOB B OaTapero. DHEprusi 3apsuKeHHOTO 1 1 00pasoBaHus 1
KOHJEHCATOpa. JHEPTUs JIEKTPUIECKOTO MOJIS. Hayku P® ot
Jlpyrue ¢opmbl KOHTpoJs (cpeaHMii 0ajj MO TeKYHIUM OLEHKaM 17.05.2012 Ne 413
yCIeBAeMOCTH)

Bropoii cemecTp

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUe

Tema 3.2. 3akonsl | Copep:kanne y4eOHOro MaTepuaJia 10

MOCTOSIHHOT' O IIpodeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE 2 1

TOKa VYcinoBus, HeOOXOIUMBIE Ui BOSHUKHOBEHHS W TMOAJCPKAHUS DIEKTPUUECKOTO

Toka. Cuna Toka M INIOTHOCTh TOKa. 3akoH OMa /s yyacTKa 1enu. 3aBUCUMOCTb
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AIEKTPUUYECKOTO COMPOTHUBIICHUS OT MaTepuaia, JJIMHBI U IUIOMIAIU MONEPEYHOro
CEYCHHUS MPOBOJHUKA. 3aBUCUMOCTH  COINPOTHUBJICHUS  MPOBOAHUKOB  OT
TEMIEPATYPHIL.

OJC wucrouynuka. 3akoH Oma juig nonHod uenu. CoenvHEHUE IMPOBOJHUKOB.
CoennHeHre UCTOYHUKOB JIEKTPUUECKON SHEPrUU B OaTapero.
IIpodreccnoHanbHO-0PHEHTHPOBAHHOE COICP/KAHME

TennoBoe nelcTBHE S3JEKTpUYECKOro Toka. 3akoH Jkoynsa-Jlenma. Pabora wu
MOIIIHOCTb 3JIEKTPUUYECKOr0 TOKA.

IIpakTnyeckoe 3ansitue Ne 6 «3aKOHbBI IOCTOSSHHOTO TOKa)

Pemnienue 3a1a4 ¢ npodeccHOHATbHON HANPABJIEHHOCTHIO
JlabopaTopnoe 3ansitue Ne3 «/3yueHue 3aKOHOB TIOCJIEIOBATEILHOTO U
NapauieJIbHOTO COCTMHEHHS TTPOBOTHUKOBY

2,3

Pemenne 3a1a4 ¢ npoghecCHOHATLHON HANIPABJIEHHOCTHIO
Jladoparopnoe 3ausitue Ned «M3mepenue D/IC u BHYTPEHHETO CONPOTHUBIICHUS
HUCTOYHUKA»

2,3

Tema 3.3.
DJIeKTPpHYeCKH I
TOK B Pa3JIM4YHbIX
cpeaax

Coaep:xanue yueOHOT0 MaTepHaJia

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIepKaHue
ONEeKTpUYEeCKU TOK B MeTallaX. OJEKTPUYECKMH TOK B  AJIEKTPOJIUTaX.
Onektponu3. 3akoHsl Papanes. [I[puMeHeHne 31eKTpon3a B TEXHUKE.

IIpodeccnoHaIbLHO-0PHEHTHPOBAHHOE COAEPKAHNE
OnexkTpuueckuii TOK B Tra3ax M Bakyyme. Wonuzanus raza. Buasl ra3oBbIx
pa3psnoB. llonarue o nnazme. CBOICTBA U MPUMEHEHHE MIEKTPOHHBIX ITYYKOB.

IIpodeccnonanbHO-0PHEHTHPOBAHHOE COAEPKAHME
OnekTpuyeckuif TOK B  modynpoBogHMkax. CoOcTBeHHass MPOBOJUMOCTD
M0JIyIPOBOIHUKOB. [107yIIpoBOJHUKOBBIE TPHUOOPHI.

Tema 3.4.
MarbuuTHoe 1moJjie

Coaep:xanue yueOHOIro MaTepHaJia

(op}

IIpodeccHoHAILHO-OPUEHTHPOBAHHOE COAEPKAHUE

Bekrtop wuHAaykuuum MarHuTHoro moss. JleficTBME MAarHUTHOrO 1O  Ha
OpSIMOJIMHEMHBIH TpPOBOAHUK C TokoM. Cuia Awmmepa. 3akoH Awmiepa.
BzaumojelicTBrue TOKOB

JelictBue MarHuTHOro TmoJisi Ha JaBWkymwmiics 3apsan. Cuna  Jlopenna.
OrnpezesieHne yAelbHOro 3apsia. Y CKOPUTEIHU 3apsSKEHHBIX YaCTHIL.

IIpakTuyeckoe 3ansaTue Ne7 Pemenue 3aga4 «MarautHoe nosue»
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Tema 3.5. Coaep:xkaHue y4eOHOro MaTepHaJia 4 1
daekrpomarnuTH | IIpodeccnoHalIbHO-0PHEHTHPOBAHHOE COIePKAHNE 2
asi UHAYKIUSA OnektpomarautHas uHaykuus. [IpaBwio Jlenna. 3/]C uHAYKUMU B ABMKYIIUXCS
IPOBOAHMKAX. fIBJIeHNE CaMOMHIYKIMHU. VHIYKTUBHOCTb. DHEPIUs MAarHUTHOIO
OJIS.
IIpakTuyeckoe 3ansaTue Ne§ Pemenue 3a1au « QeKTpOMarHuTHAsE MHIYKIUSD) 2 2
Pasnen 4. Kosiebanus u BOJHBI 12
Tema 4.1. Conep:kanue y4eOHOT0 MaTepuaa 6 1 JInunoctHbIE,
MexaHn4eckKue KonebarenpHoe IBIDKEHUE. [Mapmonunueckue Koe0anusl. CBoOoHbBIE 2 MeTarpeMETHBIC U
KoJIeOaHus MexaHuueckue konebanus. IlpeBpamienue dSHeprud mnpu  KoledaTeIbHOM IIpEeAMETHBIE
nBukeHuH. llomepeuHble M MPOJOJBHBIE BOJIHBL. XapaKTEPUCTUKU BOJIHBI. KOMIIETEHIINH B
3BykoBblie BonHbL. MHTepdepenius Bonn. [lonstue o audpakumu BOIH. COOTBETCTBUHU C
Penienne 3a1a4 ¢ npodecCHOHATbHONH HAMPABJIEHHOCTHI) 2 2,3 ®I'OC cpennero
JlabopaTopnoe 3ansitueNeS «/3yueHue 3aBUCHMOCTH TMepuoJa KoyeOaHUi o01mero
HUTSHOTO MasITHUKA OT JUIMHBI HUTH» oOpa3oBaHus,
IIpakTuyeckoe 3ansaTue Ne 9 Pemenne 3amau «MexaHHYecKrue KOJICOAHUS | 2 1 YTBEPKICHHOIO
BOJIHBD)» IpUKA30M
Tema 4.2. Conep:xanue yueOHOTro MaTepuaJia 4 Mumnncrepcrsa
uekTpoMarHuTH | CBOOOHBIE ANIeKTpoMarHuTHele Konebanus. @opmyna Tomcona. IlpeBpamienue 2 1 00pa3oBaHus 1
ble KoJ1e0aHus SHEPTUH B KoJ1e0aTeIbHOM KOHTYpE. I'eneparop HEe3aTyXarmux Hayku P® ot
3JIEKTPOMAarHUTHBIX KoJIeOaHu. BeIHYK/IEeHHBIE 2JIeKTpUYECKUEe KoJeOaHusl. 17.05.2012 Ne 413
IIpodeccnoHaNbHO-0PHEHTHPOBAHHOE COIEP/KAHME 2
ITepemenHbI TOK. EMKOCTHOE M HMHAYKTUBHOE COINPOTUBIEHHUS IEPEMEHHOIO
ToKa. 3akoH OMa /i LIeNu IepeMEeHHOro Toka. PaboTa u MOIIHOCTH TEpEMEHHOTO
toka. ['eneparopel Toka. Tpanchopmatopsl. Ilomydenue, mnepenaya u
pacrnpezieieHue 3JIEeKTPOIHEPTUH.
Tema 4.3. Copepxanue yueOHOIro MaTepuaJa 2
DJIEKTPOMArHUTH | DJIEKTPOMAarHUTHOE MOJIE KaK OCOOBIM BUJ MaTepuu. DIEKTPOMArHUTHbIE BOJIHBI. 2 1
bI€¢ BOJIHBI Bubpatop I'epria. OTKpBITHII KOJeOaTeNbHBINA KOHTYP.
Nzo6perenne paauo A.C. Ilomoemm. Ilonstue o pamuocBsizu. Ilpumenenue
AJIEKTPOMArHUTHBIX BOJH
Paznes 5 Onrtuka 12
Tema 5.1 \ CoaepxxaHue y4yeOHOro MaTepuasa 2 JInaHoCTHBIE,
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IIpupona cBera

CKOpOCTh pacnpoOCTpaHEHUs! CBETAa. 3aKOHbI OTPAXKEHMs W INPEIIOMIICHHs CBETa.
[TonHoe oTpaxenue ceta. JIunu3pl. [na3 kak onTuyeckas cucrtema. OnTudeckue
IPUOOPHI.

MCTaIIPEAMETHBIC U
MpEAMCTHBIC
KOMIICTCHI U B

Tema 5.2 Coaepxxanue yueOHOIo MaTepuaJa 6 COOTBETCTBUU C

BoJsiHoBbIC Untepdepenius cBera. KorepenTHocTh cBeTOBbIX Jyued. MHTepdepeHuus B 2 ®I'OC cpennero

CBOIICTBA CBeTa ToHKHX TuleHKax. Kombua HeroTona. Vcnons3oBanue nnTephepeHun B HAyKe U ob1ero
texHuke. Judpaxkuus csera. Judpakuus Ha IIenu B HapajlyielbHBIX JIydyax. oOpa3oBaHus,
Judpakimonnas pemerka. YTBEPKAECHHOIO
[Tonspuzanus MOTIEPEYHBIX BOJIH. [Tonspuzanus CBETA. JBoiiHOE 2 MpUKa30M
nyuenpenomienue. [lomspounsl. Jucnepcus cera. Buabl crnektpoB. CrekTpbl Munucrepcrsa
ucrmyckanus. CHeKTpbl TOTJIONICHUs. YJbTpaduoneroBoe u  HH(paKpacHoe 00pasoBaHus 1
n3nydyenus. Penrrenosckue syuu. VX npupona u cBONCTBA. Hayku PO ot
IpakTuyeckoe 3ansitne Nel) Pemenne 3amau  «lIpeqomieHue — cBera. 2 17.05.2012 Ne 413
JludpakiimoHHas pererka

Tema 5.3. Coaep:xanue yueOHOT0 MaTepHaJia 4

CneunanbHast [loctynatel OitHmTeitHa. IlpocTpaHCcTBO W BpeMsl CHELUMAIBHOW TEOpUHU 2

Teopus OTHOCUTEJIbHOCTH. OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH.

OTHOCUTEJIBHOCTH | OCHOBHBIE CIIEACTBHS U3 MOCTYJIATOB TEOPUM OTHOCUTENBHOCTH. CBSA3b Macchl U 2
SHEPIUU CBOOOJHOM YaCTHILIB. DHEPrusi MOKOs. ODJIEMEHTHhl PeNsiTUBHCTCKOM
JUHAMHUK.

Pa3nes 6. KBantoBasi pusuka u siepHas 10

Tema 6.1. Conep:xanue yueOHOTro MaTepuaJia 4 JluunocTHbIE,

KBanToBas KBanToBas runoresa [Inanka. Buemnuil ¢porosnexrpuyeckuii 3pdexr. PoTOHBI. 2 MeETanpeIMETHBIE U

ONTHKA Buaytpennuii poroaddexr. Tunsl dotornementoB. [laBnenue ceera. [lonarue o MPEIMETHBIC
KOPILYCKYJIIPHO-BOJIHOBOM IIPUPOJIE CBETA. KOMIIETEHIIVH B
IIpakTuyeckoe 3ansitue Nell Pemenne 3amau "®dopmyna OWHIOTEHHA A 2 COOTBETCTBUU C
dororddexra. DoToHb!" ®I'OC cpennero

Tema 6.2. @usuka | Conep:kanue yueOHOro MarepuaJia 2 obmiero

aToMa Pa3BuTHe B3rnsaoB Ha cTpoeHHE BeulecTBa. SnepHas monaens aroma. OmnbITeL O. 2 obpasoBaHusl,
Pezepdopna. Monens atoma Bomopoaa o H. bopy. ['mnotesa ge bpoiins. YTBEPIKIACHHOTO

Tema 6.3. ®usuka | Coaep:kanue yueOHOro MmaTepuajia 4 IIPUKAa30M

aTOMHOIO siApa EcrecTBeHHass pagMoOakTUBHOCTh. 3aKOH paJMOAaKTHBHOTO pacnaga. CrnocoOsl 2 Munncrepcraa

HAOJIIOJIEHUS U PETUCTPAlluU 3apsuKeHHbIX yacThill. CTpoeHHe aTOMHOTO sJipa.

o0pa3oBaHus U
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Jedext Macchl, dHEprusi CBA3M M YCTOWYMBOCTb AaTOMHBIX siep. SlaepHble

Hayku PO ot

peakuuu. VIckyccTBeHHAs paOAKTUBHOCTD. 17.05.2012 Ne 413
Henenue Ttsxenbix saep. lLlemnas sgepHas peakiusa. Ympabisemas IenHas 2
peakuus. SAnepHsli peaktop. llonmydeHne paauMOaKTUBHBIX H30TONOB W HX
npuMeHeHue.  buosiormyeckoe — AEHCTBUE  PAJMOAKTUBHBIX  H3JIYyYCHHIA.
DJIEeMEHTAPHBIE YaCTHUIIBI.
Pa3nen 7. ActpoHomusi 6
Tema 7.1. Buaumele 1BrkeHUs HEOSCHBIX TeIl. 3aKOHBI ABMKEHHMS IaHeT. Cucrema 3emitst — 2 JIMYHOCTHEIE,
CouHeuyHasn Jlyna. ®u3nueckas npupoja miaHeT U Maibix Tej COHEYHON CUCTEMBI. MeTanpeaMETHbIE U
cucTremMa MpEeAMETHBIC
Tema 7.2. Connue. OCHOBHBIE XapaKTEPUCTUKU 3BE31. BHyrpennee ctpoenue CosiHLA U 2 KOMIICTCHIIMH B
CoJiHie ¥ 3BE3AbI. | 3BE3]] TJIABHOM MTOCICAOBATEIILHOCTH. DBOIIONUS 3BE3I. COOTBETCTBHUU C
Tema 7.3. Mneunstii Ilyte — nHama ranaktuka. [amaktuku. CTpoeHHE U SBOIIOLHUA 2 ®I'OC cpennero
Ctpoenne Bcenennoii. o0miero
Bcenennoii. obOpasoBaHus,
YTBEP>KJICHHOTO
MPUKA30M
MuHucrepcTBa
o0pa3oBaHus U
Hayku P® ot
17.05.2012 Ne 413
KoncyabTanuu 6
IIpome:xkyTouHasi aTTecTAlUS - IK3AMEH 12
Hroro mo gucuuminHe 135
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecrne4yeHNI0 y4eOHOM JTMCUMIINHBL:

KaGunet ¢uzuku

Mebenb u cranmoHapHOe 00OpYyIOBaHME, B TOM YHCJE: MeOelnb yueHHuecKas
13 cronmoB, 26 crynbeB, nocka ydeHuudeckas 1 mryka, IIK 1 mtyka, cron
YUYUTEIBCKUM PACHIUPEHHBIM C BBIKATHOM TymMOO#M 1 mmITyka, mkKad OTKPBHITHIM 1
mryka, mkad yriaoBo 2 mryku., KK-manens. HHCTpyKTHBHO-HOpMAaTHUBHAS
JOKYMEHTaIus. YueOHO-IporpaMMHasi TOKYMEHTAIMs: MpUMEpPHas MmporpaMma Io
TUCIUIUIMHE, pabouas MporpamMma, KaJeHIapHO-TEeMaTUYeCKU IuIaH. Y4eOHO-
MeTOoJuYecKass JOKyMEHTalusl: Yy4eOHO-METOJIMUECKHE KOMIUIEKCHI 10 TeMaM
JTUCUUTUIMHBI 1J1 3aHATUNA, COOPHUKHU TECTOBBIX 3aJJaHUN U CUTYallMOHHBIX 3a7a4 IO
JTUCLUUIUIMHE. YYeOHO-HATJIAIHbIe TMOCOOus: IUlaKaThl, Y4EOHO-METOJANYECKUE
W31aHusl.

JIabopaTOpHO-TEXHOIOTHYECKOE 000PYAOBAHUE!

BEChl TEXHUYECKHUE C pa3HOBECAMH — 3 IIIT.; aMIIEPMETP I€MOHCTPAILIMOHHBIN —
5 IIT.; BOJIBTMETP AEMOHCTPAMOHHBIN- 3 IIIT.;

KOJIOPUMETP C HA0OPOM KaJIOPUMETPUUYECKUX Tl - 00beM 20 cm?® - 5 mit.;

TEPMOMETp JabOpPaTOPHBIN (HACTEHHBIH).

¥YcranoBka nabopatopHas - BHEIIHUN (HOTodPdeEKT;

VYcranoBka 1abopaTtopHast - BI3KOCTb KUIKOCTH;

VYcranoBka 1abopaTopHast - 3aKOHBI IOCTOSIHHOM U TTEPEMEHHOM TOKa;

VYcranoBka mnabopatopHas - KOI(PQPUIMEHT MOBEPXHOCTHOTO HATSKEHUS
KUJKOCTH,

VYcranoBKka 1abopaTopHas - MArHUTHOE T0JIE;

VYcranoBKka 1abopatopHas - onpeiesaeHue GOKyCHOr0O pacCTOSHUS JTMH3bI;

VYcraHoBka labopaTopHasi - paaualMoHHbINA (POH;

VYcraHoBKa J1abopaTopHas - AIEKTPOEMKOCTh KOHJIEHCATOPA;

VYcranoBKa J1abopaTopHast - 3J1€KTPOMATrHUTHBIE BOJIHBI;

VYcraHoBka 1abopaTopHas - U3MEpPEHHe ra30BOM MOCTOSHHOM;

VYcranoBka 1abopatopHast - KoJeOaHus CTPYHBI,

VYcranoBka 1abopaTopHast - MATeMaTUUECKUN MasiTHUK;

VYcranoBka 1abopaTopHast - TEMJI0EMKOCTh JKHUJIKOCTH;

YcranoBka abopatopHasi - ynpyrui yaap;

YcranoBka 1a00opaTopHAs - AIEKTPOU3IMEPUTEILHBIE TIPUOOPHI;

YcranoBka nabopaTopHas - 0aUTMCTUIECKUN MASTHHUK;

VYcra"oBka 1abopaTopHas - YCKOpEeHHe CBOOOIHOTO TMaJICHHUS;

OcHOBBI U3MEPEHUI 1 00PAOOTKU PE3YNIHTATOB;

[Tpu6op KOD-10 «xoMIIIEKT 371eKTPOPOHIN30BAHHBIN.

JleMOHCTpallMOHHbBIE y4eOHO-HAMBIAHBIE IOCOOMS: KOMIUIEKT HAaTrJISIIHBIX
IIOCOOUH JJ1s ITIOCTOSIHHOT'O UCIIOJIHL30BaAHUS:
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— JIBUTaTelib BHYTPEHHEro cropanus — 1 mir.,
— JIMH3BI — 2 IIT.,

— KaMepToH — 2 MIT.,

— DBJEeKTpoMeTpa — 2 WIT.,

— JMHAMOMETPHI — S5 WT.,

— JepeBsiHHbIE OpYCKHU — 5 WIT.,

— Habop rpy3oB no 100 rpamm — 1 miT.

JIns TUCUUIUIMHBL ACTPOHOMUS:
Kommac,
['mo6yc JIyHBI C TOJCBETKOM,
[TopTpeTsl y4eHBIX.
Creng «Ta6muma [I.1. Menaeneenay.
Crenp ¢ BricKka3piBaHueM A. DiiHmTeHa. MTHGOpMallMOHHbBINA CTEH]I.
[Inakater:  «Illkama  >MeKTpOMarHUTHBIX  KoyieOaHWi», «ConHedHas
CHUCTEMAY.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMANMOHHOEe  olecmeveHue
peajn3anyvu y4eOHON TUCHUILTHHBI

OcHoOBHBIE yUeOHbIE H3TaHUSA

1. Mskwumes, I'. 5. ®usuka: 10 kmacc: 6a30BbIi U yriyOJIEHHBIN YPOBHU :
yueOnuk / I'. 1. Msakumes, b. b. byxosues, H. H. Corckuii ; non penakmueit H. A.
[TapdentbeBoii. — 10-e 3. — Mocksa : [Ipocemnienue, 2023.

2. Msxumes, I'. S. ®usuka: 11 kmacc: 6a30BbId U yrIyOJEHHBIN YPOBHU :
yueonuk / I'. S. Mskumies, b. b. ByxoBues, B. M. Uapyrun ; nox penakiueit H. A.
[TapdenTtreBoit. — 11-e uzn. — Mocksa : [Ipocsemnienue, 2023.

3. Amutpuena B.dD. ®usnka nis npodeccuii M CenuaaTbHOCTeH TEXHHUECKOTO
npoduiist: y4eOHHMK Il CTYZH. YYpexKIeHuM cpel. npod. obOpazoBanusi / B.D.
Jmutpuesa. - 8- usm., crep. - M.: U3garenbckuit ieHTp «Akanemusi», 2020. — 496 c.
B nep. ISBN 978-5-4468-9245-7

4. Imutpuena B.®. ®uzuka s npodeccuii U CuerualbHOCTEH TEXHUIECKOTO
npoduns: JlabopaTopHbiii mpakTukym: ydeOHoe mocooue/ B.D. JImutpuena, A.B.
Kopxyes, O.B. Myprasuna: (5-¢ wusn.) (B anekrpoHHoMm ¢opmare) 2019.
https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

S. Kanamnukos, H. II. ®@usuka B 2 4. YacTte 1: yueOHUK U MPAKTUKYM IS
CpeaHero po¢eCCUOHATTLHOTO oOpazoBaHus / H. I1. Kanamaukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jpon. — MockBa: M3gatenscTtBo IOpaiiT,

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

6. Kanamnukos, H. . ®u3nka B 2 4. YacTh 2: yueOHUK U MPAKTUKYM IS
CpeaHero po¢eCCUOHATILHOTO oOpazoBaHus / H. I1. Kanamaukos,
C. E. MypaBbeB. — 2-e¢ u3n., ucnp. u non. — MockBa: M3zmatensctBo HOpaiiT,

2020. — 244 c. — (Ilpodeccuonansuoe oopazoanue). — ISBN 978-5-534-09161-8.

— Texcrt: anekrponnsiii // ObC HOpaiir [caiit]. — URL: https://urait.ru/
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/

7. Jloreunenko O.B. ®usuka: ywyebnuk /O.B. JlorBunenko.- Mocksa:
KHOPYC, 2019.- 342c¢.- (Cpennee npodeccuoHanpHoe obpazoBanne). ISBN 978-5-
406-06464-1

JlonoJIHuTe/IbHbIE Y4eOHbIe U31aHNS

8. BacunseB, A. A. ®usuka: ydyeOHOE TOcOOME [JIsi CPEIHEro
npodeccuonanbHOro 006pazoanus / A. A. Bacwibes, B. E. ®enopos, JI. /1. Xpamos.
— 2-e u3n., ucnp. u gon. — Mocksa: WUznarensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obOpaszoBanue). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

Q. Mycun, HO. P. ®usuka: konebaHus, ONTHKA, KBAHTOBasg (U3HKA:
yueOHoe mocobue st cpeHero npodeccuoHanbHoro oopazosanus / FO. P. MycuH.
— 2-e u3n., ucnp. u gon. — Mocksa: WUznarensctBo IOpaiit, 2020. — 329 ¢. —
(ITpodeccnonansHoe obOpazoBanue). — ISBN 978-5-534-03540-7. — Texkcr:
anektpoHHbi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

10. Mycun, 0. P. ®usmka: MexaHWKa CIUIONIHBIX CPEd, MOJICKYJISIpHas
¢u3nKa U TEpPMOJMHAMUKA: Yy4eOHOE MOCOoOHe ISl CPeIHEro MpOoQecCHOHATBHOIO

obpazoBanms / 0. P. Mycun. — 2-e u3n., uctp. u non. — Mocksa: M3naTenscTBO
FOpaiit, 2020. — 163 c. — (Ilpodeccrnonansroe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnbii // OBC HOpait [caiit]. — URL:

https://urait.ru/bcode/

HNuTepHer-pecypcesl

11. www.fcior.edu.ru (DenepanbHBIT IIEHTP UH(POPMAITMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB)

12. www.dic.academic.ru (Axkagemuk. C10Bapu M SHIIUKIOIIC UM )

13. www.booksgid.com (DnekTpoHHast OHOIHOTEKA)

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

15. www.window.edu.ru (ExmHoe OKHO jgocryma K 00pa3oBaTelbHBIM
pecypcam)

16. www.st-books.ru (JIyumast yyeGHast tureparypa)

17. www.scool.edu.ru (Poccutickuii 00pa30BaTeIbHEII ITOPTA)

18. www.ru/book (Dnexrponnas 0ubIMoTEUHast CHCTEMA)

19. www.alleng.ru/edu/phys.htm (O06pa3zoBarensuble pecypckl MurepHera -
dusuka)

20.  www.school-collection.edu.ru  (Egunas  xomuekius  1U(GPOBBIX
00pa3oBaTEIbLHBIX PECYPCOB)

21.24 https//fiz.1september.ru (YueOHo-MeToauueckas razera «Pusukan)

22. www.n-t.ru/nl/fz (HoGenesckue j1aypearsl 10 GU3HKE)

23. www.nuclphys.sinp.msu.ru (Jnepnas ¢usuka 8 Uarepuere)

24. www.college.ru/fizika (ITogroroska k EI'D)

25. www.kvant.mccme.ru OKypuan «KBanT»)

26. www.yos.ru/natural-sciences/html OKypuain «IIyTe B HAyKy»)

27.OneKTpoHHBI  pecypc uudpoBoit  obOpazoBatenbHOM cpensl  CIIO
PROFo6pa3zoBanue;

MeTtoauyecKkue yKa3aHusi AJsl 00y4aIOIIHXCSI 10 0CBOSHHIO THCIIHILTHHBI
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28. Meronuyeckue ykazaHus JUIsE  OOy4YalOIIMXCSl MO  BBIMOJHEHUIO
MPAKTUYECKHUX padoT.

29. Meronuueckue yKazaHus JUIA  OOyYarOUMXCsl MO  BBIIOJHEHHUIO
n1abopaTopHBIX paboT
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4. KOHTPO.JIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI TYUYEBHOM

NCHOUIIJIMHBI
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
OTEYECTBCHHOH (pru3muecKoil HayKH; (PU3MUECKU IPaMOTHOE MOBEJCHHE B
po¢eCCUOHAIBPHON JIEATETLHOCTH U OBITY IPU 0OpaIeHUuH ¢ MprudopaMu
U yCTPOMCTBAMHU;

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

- YMEHHUE HCIOJb30BATh JOCTHKCHHS COBPEMEHHOW (hHU3MYECKOM
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 HCTOYHUKH HH(POPMALIUY;

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

- YMEHHUE YIPAaBIATh CBOEH ITO3HABATEIIBHOW JAESATEIBHOCTBIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIIEKTYaJlbHOTO
pa3BUTHS;

Memanpeomemuule:

- HCIOJIb30BaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJI0B NTO3HaHUS (HaOII0AEHMSI, ONTUCAHUS, U3MEPEHNUs, SIKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH ENCTBUTEIILHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MIOCTAHOBKM 3aJaud, (OpMyTUpOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHCTEMaTH3allud, BBISBICHUS PUYUHHO-
CJIEZICTBEHHBIX CBSI3€H, MOKMCKA aHAJIOTOB, (POPMYIUPOBAHUS BBIBOJOB IS
U3Y4YEHUsI Pa3JIMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SBICHUH U
MPOIIECCOB, C KOTOPHIMM BO3HMKAeT HEOOXOAUMOCTh CTaJKUBAaThci B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
He0oOXO0IMMBIE I UX pean3alliy;

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

- yYMEHHME aHAJIU3MPOBaTh M TPEACTABIATh HH(POpPMAIMIO B
pa3IMYHbIX BUJAX;

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH JAMCKYCCHUHU, JOCTYIHO W TapMOHUYHO coueTas
cojiepkanue 1 (opMbl IpeCTaBIIeMON HHPOpMAIIH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTUHE MHpa, O
crucreMooOpasyromeil ponu (U3MKM B Pa3BUTUM €CTECTBEHHBIX HAYK,

unacn U onpeacidaTb  CpPCACTBa,

Texymui KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCBbMEHHON 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
KOMIUIEKCHOTO 3a/1aHus
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TEXHUKM M COBPEMEHHBIX TEXHOJOTHMM, O BKJIAJAE POCCUUCKUX U
3apyOeXKHBIX  Y4YCHBIX-(PU3UKOB B  pa3BUTHE HAyKd; [OHHUMAaHHE
(u3MUECKO# CyNTHOCTH HAOIIOJACMBIX SIBICHUH MUKPOMHpPA, MAaKPOMHUPA
M Meramupa; NOHMMAaHUE€ POJIUM aCTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA M JAJIbHEHUIIEM Hay4YHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JI0BEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacrno3HaBaTh (hU3HUECKUE
ABICHUS (IIpOIecChl) U OOBSICHATh UX HAa OCHOBE M3YyYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZHOE TaJEHHUE Tell, [JBUXKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aNMOJICIICTBUE Tell, KojeOaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
nBIoKeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHE, CTPOCHHUE KUAKOCTEH U
TBEPABIX Tell, U3MEHEHUE o0beMa TeNl MPH HAarpeBaHWH (OXJIAXKIECHUH),
TEIUIOBOE  paBHOBECHE, UCIApEHUe, KOHJEHCAllUsd,  IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBiI3b CpeIHEU
KMHETHYECKOW SHEPTHH TEIJIOBOTO ABIDKEHHSI MOJIEKYN C abCOMOTHON
TEMIIEpaTypoi, NOBBILICHHE [aBJICHUS Tra3a MpU €ro HarpeBaHUH B
3aKpBITOM COCYJE, CBSI3b MEXJAy IapaMeTpaMH COCTOSHHUS rasa B
M30IIpoIeccax; JIEKTpU3alus TeJl, B3aUMOICHCTBHUE 3aps 0B, HArPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBUE MAarHUTHOIO IIOJii HAa IPOBOJHHUK C TOKOM H
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHETHOE PAaclpOCTPAHEHUE CBETA, OTPaXCHHUE, MPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dotosnexkTpuyeckuii  3pPexT, cBeTOBOE NaBICHHE, BO3HUKHOBEHHE
JMHENYaToro CeKTpa aroMa BOAOPOJa, €CTECTBEHHAs M MCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BnajeHHE OCHOBOIOJIATAIOIIUMU (PU3NYECKUMH TOHSATUSAMHU U
BEJTMYMHAMU, XapaKTePU3YIOIUMHU (PU3UUECKIE MPOIIECChI(CBSI3aHHBIMHU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJIECHCTBUEM TeJ, MEXaHMYECKHUMHU
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); BJaJIEHUE OCHOBOIOJATaIOIIUMU
ACTPOHOMUYECKUMH TOHSTHUSMH, [O3BOJIAIOINIMMHU  XapaKTEPU30BaTh
MPOLIECCHI, TPOMUCXONALINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJJaKTHUYECKOM cpesie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BnajeHue 3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TEOPUSAMH (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEeHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAaHEHHMs MMIYJbCa, MPUHIINII
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJSIPHO-KNHETUYECKYI0O TEOpUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
3IEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMma Al ydacTka LIETH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYeCcKor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHHUS SHEPTHH, 3aKOH
MPSIMOJIMHEIHOTO PaclpOCTPAaHEHHUs] CBETAa, 3aKOH OTPaKEHUS CBETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHMs HMITYJbCa, 3aKOH COXPAHEHHUsS OHIEKTPUYECKOrO 3apsja,
3aKOH COXpPaHEHUs MacCOBOrO uucia, MocTynarel bopa, 3akoH
pPalMOAKTUBHOTO pacraja); YBEpEHHOE HCIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN NP aHaIu3e (PU3NUECKUX SABJICHUHN U MIPOLECCOB;

5) yMeHHEe YYMTHIBaTh TPaHUIBl NPUMEHEHUS H3YUYEHHBIX
¢bu3nyeckux Mojeiel: MarepualbHas TOYKa, WHEpLHalIbHAsCUCTEMA
OTCUeTa, UACAIBHBIN I'a3; MOJEIU CTPOEHUS Ira30B, )KUJIKOCTEN U TBEPABIX
TeJ, TOYEUHBIH JEKTPUUYECKUN 3aps,

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

6) BIaJeHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3yEeMBbIMU B (PU3HKE: IPOBOJUTH MPSAMbIE U KOCBEHHbIE U3MEPEHMUS
(U3NYEeCKUX BENUYMH, BHIOWpas ONTUMANBHBIA CHOCOO0 H3MEpEHHs W
UCHOJb3ys HW3BECTHBIE METOJbl OLIEHKM MOrPEHIHOCTeH H3MEepeHuil,
MPOBOJIUTh HUCCIIEOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HIPSAMBIX  HM3MEPEHHMH, OOBACHATH  IOJIY4YEHHbIE
pe3yabTaThl, WUCHOIB3yd (PU3MUYECKHE TEOpUH, 3aKOHBI WM MOHATHUS, H
JenaTb BBIBOABI; COOJIOAATh MpaBwia Oe30MacHOro Tpyda Npu
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCHOJb30BaHMEM LM(POBBIX
WU3MEPUTENBHBIX ~ YCTPOHMCTB M JIADOpPAaTOPHOTO  0OOpPYIOBAHHS;
C(OPMHUPOBAHHOCTh MPEJACTABICHUA O METOAaX IOJIy4YeHHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTb YMEHMSI PEIIaTh PaCUETHbIE 331a4M C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IPUHLUIIBI; HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M BHIOMpaTh (PU3MUYECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYHHBI M (HOPMYIBI, HEOOXOAUMBIC
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
MIOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3aJjaud, BBICTpauUBas  JIOTMYECKM  HENPOTHBOPEUMBYIO  LIEMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
UL TIPUHATHS TPAKTUYECKUX PEIICHWH B TOBCETHEBHOW JKWU3HU IS
oOecrnieueHns 6€30MacHOCTH MPHU 0OpalieHnH ¢ OBITOBBIMU NMPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH MPUMEHEHHs JOCTMKEHUN (DU3UKM M TEXHOJOTHH JUIs
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

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

10) oBnaseHue yMmMeHUsIMH pabOTaTh B TPYIIE C BHIIOJIHEHUEM
pa3NMYHBIX  COIMAIBHBIX  POJIEH, IJIAHUPOBaTh pabOTy TPYIIIEI,
palMoHaNbHO paclpeseNniTh e TeNbHOCTh B HECTAHJAPTHBIX CUTYallUsX,
aJIeKBaTHO OIICHMBATH BKJIAJl KAXKIOTO M3 YIACTHUKOB TPYIIIBI B PEUICHHE
paccMaTpuBaeMoil MpoOJIeMBl;
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11) oBnagenue (CPOpMHUPOBAHHOCTH MPEICTABICHUN) MPaBUIAMHU
3anucH puznyeckux Gopmyin penbedhHO-TOUEUHONH CHCTeMbl 0003HAYCHUH
JI.bpaiins (Juist cnensiX ¥ c1ab0BUISIIMX O0YUYAIOLIUXCS]).

4.2. @oHA OLEHOYHBIX CPEICTB /ISl NPOBeJeHHs] NPOMEKYTOYHOI
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
KoHTpoIbHBIE 3a/1aHKS COAEPKATCS B IPUIIOKEHUH 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
AJIs1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTalliy 10 AN CUMILIMHE
0/1.06 ®PU3UKA(YTJIYBJIEHHBI YPOBEHbD)

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

1.2. Cucrema oueHMBAHNS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OueHuBaHue  pe3yabTaTOB  BBIIOJIHEHUS  3aJaHUM  [POMEXYTOUHOM  aTTecTalluu
00y4aroIuXcsl OCYIIECTBIISIETCA HA OCHOBE CIIEAYIOIIUX MPUHIUIIOB:

JIOCTOBEPHOCTH OILIGHKH — OLIEHHMBAeTCS YpOBEHb C(HOPMHPOBAHHOCTH 3HAHWUN, YMEHHI,
MPAKTUYECKOTO OIbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIUMUCS B XOZI€ BBIIIOJHEHUS 3aJaHMUS;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aJaHUM JOJKHA IIPOBOAUTHCS B OTHOLLIEHUU
T€X KOMIIETEHIIUH, KOTOpbIe HEOOXOAUMBI 7151 9(PEKTUBHOTO BBIOJIHEHUS 3aJaHUS;

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMS BBIIIOJHEHHS 3aJaHuil JoJbKHaA 00Jaaarh
BBICOKOW CTEIMEHBI0 YCTOMYMBOCTH MPU HEOAHOKPATHBIX OIICHKAX YPOBHSI C(HOPMUPOBAHHOCTH
3HAHWW, YMEHUH, MPaKTUYECKOIO OIbITa, OOMMX M MNpO(EeCCHOHANBHBIX KOMIETEHUUN
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
WHTErPaTUBHO OIICHUBATH 00IIME U MPOPECCUOHANBHBIE KOMIIETEHIIUN 00YUYaIOIUXCs;

OOBEKTUBHOCTH OLIEHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBHUCHUMON OT OCOOEHHOCTEH MNpOQPEecCHOHANbHON OpPHEHTAlMHd WU  [PEANOYTCHUN
IIPENOIABATEINIEH, OCYIECTBISIOIIMX KOHTPOJIb WM aTTECTALMIO.

[Ipyn BBINOJHEHHMH NPOLELYpP OLEHKH 3aJaHUN MCHOJB3YIOTCS CIEAYIOUIME 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.CobecenoBanue 1o Bompocam (2 Borpoca).
2. Pemnts 3agauy.

IIpumepHbIe BONPOCHI codece10BAHNS

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

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

3 I'paduk paBHOMEpPHOTO BIKEHUS. PaccMOTpeTh Ha mpumMepe:

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

5 I'padpuik CKOPOCTH MTPU PABHOYCKOPEHHOM JBHIKECHHH.
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PaccmoTtpeTs Ha npumepe:

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

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

10 Macca. Cuna. Mueptaocts. Bropoii 3akon HetoTOHA 1 €ro 0COOEHHOCTH.

11 Tperwnii 3akoH HproTOHA 1 €10 0COOCHHOCTH.

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

13 3akon BcemupHOro TaroteHus. Cusa TaKeCTH.

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

16 Cuna tpenus. JIBrxeHue noj JeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJICHHbIE MeXxaHuuyeckue konebanus. [lapameTpsl konebaTenbHOrO
neuxenus. [lepro konebaHuii MaTeMaTHYECKOTO U MPYKUHHOTO MasTHHUKA.

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

24 3ByKOBBIC BOJHBI: OINpEAENiCeHHe, 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 TBepAbIX, )KUIKUX U Ta3000pa3HBIX TEI.

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

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

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

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

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

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

33 [NapooOpa3oBanue: ucrapeHue, KUIeHune. Y qenbpHasi TErioTa napoopa3oBaHus.

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

35 BnaxHoCTh BO3yxa U ee u3Mepenrne. OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa

36 Kpucramnuueckue Tena u amopdusie Tena. [napnenue. Y nenbHas TeioTa MiaBIeHUs.

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

38 Pabora B TepMOIMHAMUKE.

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

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

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

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEIMHEHUS! KOHJIEHCATOPOB
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44 DnexTpUueCKUH TOK: ONpEIEIIEHUE, HallpaBICHHUE, XapaKTEpUCTUKU. 3akoH Oma it
yuyacTKa Lenu

45 IlocnenoBaTesnbHOE U MApajUIENbHOE COEIAMHEHHUE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 1 MOJIHOM LIeTTH

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

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

48  DJnexkTpuyecKHid TOK B modynpoBojgHukax. CoOCTBeHHass  MPOBOJMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MarnuTHO€E 1oJIe: OIpeJieNIeHue, HallpaBJIeHUe, IPaBUIIO IIPABOM PYKH, XapaKTepUCTUKU
noJyis (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHAs IPOHHULAEMOCTh
cpezbl). DHeprHsi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHaykuuu. [Ipasuio Jlenuna.

53 3akoH anekTpoMarHuTHONM MHAYKIMU. D/1C MHAYKINN B IOJABUKHBIX POBOIHUKAX

54 SIBnenne camouHaykuuu. MunykruBHocts. 9JIC camouHAyKIIMK

55 CBoOoHbBIE U BBIHYKJICHHbIE 3JI€KTpOMarHuTHele Kojaebanus. KonebaTeabHbIN KOHTYD.
[lepro cBOOOIHBIX IEKTPUUECKUX KOIeOaHUI

56 IlepemenHslif Tok. Llenu nepeMeHHOro TOKa ¢ AaKTUBHBIM COIIPOTHBIICHUEM, C KATYLIKOM
U KOHJIEHCATOpOM. J[eMCTBYIOIIME 3HAYEHUS CUJIbl TOKA U HAIIPSKEHUS

57 Tpanchopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns tpanchopmaTopos.

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

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

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

61 Ilpenomnenue ceera. 3aKOH MPETIOMIIEHUS CBETA

62 IlonHoe oTpaxxeHHE cBETa

63 JIun3bl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcust cBera

65 Unrepdepenuns BoiaH. Untepdepenius crera

66 ludpakuus ceera

67 NudpakpacHoe u ynprpaduoiaeToBoe u3iydeHne. PEHTTeHOBCKOE U3TyueHne

68 ®oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 115 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Ctpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

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

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBA3W aTOMHBIX SA1€Ep. S nepHbIe peakuun

76 Jlenenue Tsxensix aaep. LlenHsle saepHble peakuun

77 SInepnelii peaktop. TepMosiaepHsble peakiuu

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

79 DNEKTpUUYECKUH TOK B AIEKTPOJIUTAX. DJIEKTPOJIU3 U ET0 3aKOHBI

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

81 DneKkTpudecKkuil TOK B BAKyyMe
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82 Iloctrymarel OliHmTeiHa. IIpocTpaHCTBO M BpeMsl  CHELUAIBHONM  TEOpUU
OTHOCUTEJIBHOCTH
83 CBsi3p MacChl U SHEPTUH CBOOOIHOM YacTUIBI. DHEPTUs TOKOS

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABromMOOMIb ynangercs OT MOCTa, JBUTAsChb PAaBHOMEPHO U MPSIMOJIMHEHHO €O
CKOpOCTBIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKa)keTcsi aBToMoOmib uepe3 10c, eciau B
HayalbHbII MOMEHT BPEMEHH OH HaXOAMJICS OT Hero Ha pacctosHuu 0,2 km?

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

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

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

5. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, OBMXKYIIMICS cO
CKOpOCTBIO 72 KM/4, €CIT BBIKIIOYHTH ABHTraTenb? 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 130XOpHOIo 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 cooOuIn KonmdyecTBo TemioTel 9,4 MJk. Ompenenuth paboTy raza M HU3MEHEHUE €ro
BHYTPEHHEHN HEPrUuu

8. Ha ckonbko M3MeHWIAaCh BHYTPEHHSISI SHEPIrHs ras3a, €Clid €My COOOLIMIM KOJUYECTBO
teriotel 20 xJIx u coBepummiu padboty Han rasoMm 30 x/Dkx? ecnu eMy COOOIIMIM KOJIMYECTBO
terutoTsl 30 k/[k n coBepumim padoty Hax razom 40 kJ[x?

9. Kakoe KOIM4YeCTBO TEIUIOTHI HYXHO MepeAarh rasy, yToObl €ro BHYTPEHHSSI SHEprus
yBenuuniack Ha 45 kJIx, ¥ mpu 3ToM ra3 coepmi padoty 65 kJlx u 0,5 MJIx?

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

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun oieHKH K TEOPETHYECKOMY 3aaHUI0 KpUTEepuu
OIleHKH
MakcumaJjibHbII
oama—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE W MMOHUMaHue (Pu3ndecKoin 1
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JJaeT TOYHOE OIpEJCIICHNEe W HCTOJIKOBAHHE OCHOBHBIX IOHSTHHA,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYUH U UX CIUHUI] U3MEPECHHUS,;
- BepHO 0(hOpMJIISIET COMYTCTBYIOINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSTEIBLHOCTD CYXICHUMU, TPUBOIUAT
BEpHBIC apTyMEHTHI, JIeJIaeT MPABUILHBIC BHIBOJIBI;
- TOCIIEIOBATENBHO, YETKO, CBSI3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAET Ha
COITYTCTBYIOIIIHE BOIPOCHI
2 - JEMOHCTPHpYET 3HaHWe W TOHMMaHHe (U3UUYECKOH CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUN M 3aKOHOB, HUCIBITHIBAET 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 CIMHHIL
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 JIOTMYECKOHW IOCIEAOBATEIBbHOCTH  y4COHBIN
MaTepuai u3jaraeT, Mpu OTBETE Ha BOMPOC JOMYCKAET HECYIICCTBCHHBIE
omuOKu U (WiM) He Gojiee MBYX HEAOYETOB, KOTOPHIE CTYACHT MOXKET
UCIIPABUTh CaMOCTOSITEIIGHO TPU TPEOOBAHWU TIPEIIOJaBATENs; JaeT
NPaBUJIbHBIC OTBETHI HA CONYTCTBYIONIME BOMPOCHI

- 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, (PU3MUECKUX BEIMYMH W WX CIUHHIL
U3MEPEHUs, KOTOpbIE MOMKET HCHPAaBUTh CaMOCTOSTENbHO WM HpU
HEOOJIBIION MTOMOIIH MTPETo1aBaTEeNs;

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

- 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 JOMyIIeHa OJHa Irpydas 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 SBICHUNA U 3aKOHOMEPHOCTEHH;

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

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

UTOIro

Kpurepun onieHKkH K NIPaAaKTHYECKOMY 3a/1aHUIO

Baaasl 3a

KPHUTEPHH OLCHKHU

Od¢opmiieHue ycja0BUA 321aHUSA MakcumajibHbII
o0aaa — 0,4 6anna
- BepHO 0(OPMJICHO yCIIOBHE 3a/1a4H, MPEACTABIICHBI BCE 0,4
(bU3UYECKHE BETUINHBI
- ycloBue 3afanusi 0hOpPMIIEHO ¢ HE3HAYUTEIbHBIMU 0,2
HETOYHOCTSIMH, TIPEJICTABJICHBI HE BCe (DM3MUCCKHUE BETUIHHBI
- ycroBue 3aanusi 0hOpMIICHO HEBEPHO 0
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Hcnouab3oBanue pU3NYECKOl CHMBOJIUKH MaxkcumajibHbII
o0asia —0,5 6a1a
- BEpHO 0003HAYEHbI CUMBOJIBI B YCIIOBUH 33/1a4H U B 0,5
dbopMyIax, UCMOJIb3yEMbIX B PEILICHUU 3a1a4U
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCJIIOBUU 33JauH, JOMyIleHa | 0,4
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEMbIX B PEIICHUH 3a]jauu
- fonymieHa | HeTOYHOCTh Mpu 0003HAUECHHH CUMBOJIOB B 0,3
YCIIOBUU 3ajauu, | HETOYHOCTh B (hOpMyliax, UCIOJIb3yEMBIX B
pELICHUH 3a7auu
- ToMyIIeHo 2 U 0oJiee HETOYHOCTH MTPU 0003HAYCHUHN 0
CHMBOJIOB B YCJIOBUH 3a/1a4H, 2 U 00Jiee HETOYHOCTEH B
dbopMyIax, UCMOJIb3YEMbIX B PEILICHUU 3a1a4U
Cooburo1eHne aJaropuTMa penieHust MakcuMaabHbIT
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
- QITOPUTM PEUICHHUs 337a4l OTCYTCTBYET 0
IlepeBon enuan u3MepeHus GuU3NIeCKUX BEJUYNH B MakcuMaJbHBbII
Me:xayHapoanyio cucremy eaunun (CH) 0asaa —0,3 6ansa
- BEpHO IIE€PEBE/ICHBI PACcUYEThI IEPEBO/IAa BCEX €IMHUIL 0,3
U3MepeHUs PU3NICCKUX BETUYUH B MEXIYHAPOIHYIO CUCTEMY
equnu (CH)
- norrymieHa | ommoOKa mpy MPOBEICHUHN pacdeTa 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 eaunui (CH)
- HEBEPHO MTPOBEICHBI pacueThl MepeBoia BCEX €MHMIL 0
U3MepeHUs PU3NICCKUX BEITUYUH B MEXITYHAPOIHYIO CUCTEMY
equnu (CH)
Hcnoab3oBanne pusnueckux (popmyJi s pelieHust MakcumaJjibHbII
3aJa4u oas1 —
0,5 6anaa
- BEpHO U MOCIIEI0BATEIHHO 3aMKCaHbI Bce (DOPMYIIBI B 0,5
COOTBETCTBUH C CHMBOJIMKOH, HEOOXOMMBIE TSI
YCTAHOBJICHHSI COOTHOIICHHUSI CYIIECTBYIOIIETO MEXKIY
(U3HYECKUMU BETMINHAMEU
- IPaBUWJIBHO COCTaBIICHBI YPABHEHUS, CBS3BIBAIOIINE
(bU3UYECKHE BETUINHBI
- BEPHO, HO HEMOCJeI0BaTeIbHO 3aNCcaHbl (POPMYJIbI B 0,4
COOTBETCTBUH C CUMBOJIMKOM, HEOOXOAUMOI ISt
YCTAHOBJICHHSI COOTHOIICHHUS CYIIECTBYIOIIETO MEXKIY
(U3HYSCKUMU BETMUINHAMHU
- IPaBUWJIBHO COCTaBJICHBI yPaBHEHUS, CBSA3BIBAIOIINE
(U3UYECKHE BETUIMHBI
- (hopmyIbl 3amMcaHbl OCIEAOBATEIHHO, HEBEPHO 3amucana 1 0,3

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

- JIOIyIIIeHa OJTHA OIIMOKA MPU COCTABICHUH YPaBHEHHIA,
CBSI3bIBAIOILUX (PU3HYECKHE BEITUYMHbI

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

- IONyIIIeHa OJTHa OIINOKA MPHU COCTABICHUN yPaBHEHHUH,
CBS3BIBAIOIINX (PU3NYECKUE BEITNYMHBI

0,2

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

MaremaTtu yecKkue pacuersl o pusndeckum gopmyiaam,
KOTOpBIEe XapaKTepU3yIOT paccMaTpUBaeMoe siBJICHHUE ¢
KOJIUYeCTBEHHOM CTOPOHBI

MakcuMaJbHBIH
o0aa — 0,5 6aa10B

- BEPHO MPOU3BEICHBI BCE MATEMATUIECKHUE PACUETHI 110 BCEM 0,5
¢dusnveckuM GopMysiaM B COOTBETCTBHH C €IMHUIIAMHA
u3Mepenuit pusmueckux Benuun (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKUX PACUCTOB COJIEPIKAT
(ppPOBOE 3HAUEHUE U COOTBETCTBYIOIIEE eMy 0003HAUCHHE
eauHUIBl m3MepeHus pusndeckux BenuanH (CI)
- BEPHO MPOU3BE/ICHBl MATEMAaTHYECKHE PACUYETHI 110 BCEM 0,4
¢dusnveckuM GopMysiaM B COOTBETCTBHH C €IUMHUIIAMHA
u3Mepenuit pusnueckux BenmunH (CH),
- B OJTHOM PE3yJIbTaTe MaTEMAaTHYECKOTO pacueTa CONCPIKUTCS
TOJIbKO €T0 IU(POBOE 3HAUCHHIE
- HEBEPHO MTPOM3BEJICH MaTeMaTHYECKUH pacydeT 1o | 0,3
¢duzudeckoit popmyie, HO B COOTBETCTBUU C €AMHULIAMHU
n3MepeHuit pusnueckux BenuuuH (CH);
- B OJIHOM pe3yJibTaTe MaTeMaTHYECKOr0 pacyeTa CoJIePKUTCS
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 MATEMAaTHYECKIX PACYETOB COJIEPIKAT TOJIBKO
1U(POBbIE 3HAUECHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PACUEThI 0
OtBer nocJjie pemieHus 3212494 MakcuMasibHbIH
oaJst —
0,2 6ana0B
- 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 6aa10B
- 00BsICHEHUE PEICHHMS 3a/IaHUS TTOCIIEA0BATEIBHO, CBA3HO, 0,3
JIOTMYHO, BBIBOJI QpTYMEHTHPOBAH U 0OOCHOBAH; MPaBUIILHO U
00CTOSITENNEHO JTa€TCsl OTBET (OTBETHI) HA COMYTCTBYIOLIHE
BOIPOC (BOIPOCHI)
- HE3HAYMTEJIFHO HapyIIeHa MMOCIIeI0BAaTeIbHOCTD, JIOTHKA 0,2
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OOBSICHEHUS! peIIeHUs 3a/1aHus, BEIBOIbI QpTYMEHTHPOBAHBI U
000CHOBAHBI; CTYAICHT UCIIBITHIBACT HE3HAUNUTEIbHbBIE
3aTPYAHEHUS, OTBEYAsl HA COITYTCTBYIOLIUE BOIIPOCHI

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

1.4. MarepuaabHO-TeXHHYeCKOe olOecrneyeHHe [JIsi NPOBeJeHUs] TPOMeEKYTOYHOM
arTrecTaluu
BrimonHenue 3amanuii IpOMEXyTOYHOW aTTECTalluy MPOBOAMUTCS B yUeOHOM KaOWHETe
«Duzukay, 1adoparopuu GUUKHU.

1.5 VYueOHO-MeTOAHYecKOe U HH(MPOPMALMOHHOE oO0ecrievyeHHe sl TPOBeJIeHUsA
NPOMEKYTOYHOM aTTecTallul

OcHoBHbIE yUeOHbIe U31aAHUA

1. Msikumes, I'. 5. @usuka: 10 kiacc: 6a30BbIif U yriryOnEéHHBIN ypoBHU : yuebnuk / I'. f.
Msxkumes, b. b. Byxosres, H. H. Corckwuii ; mox penakmueit H. A. ITapdentseBoit. — 10-e u3n. —
Mocksaa : IIpocsemenue, 2023.

2. Msxumes, I'. §I. ®usnka: 11 knacc: 6a30BbIN U yriayONEeHHBIN ypoBHU : yueOHUK / I, S1.
Mskumes, b. b. byxosues, B. M. Hapyrus ; non penakuueit H. A. IlapdentseBoit. — 11-e uzg. —
Mocksga : IIpocserienue, 2023.

3. JImutpuea B.®. ®usuka mis npodeccuid U CreNHATbHOCTEH TEXHUUYECKOTO TPOoQuIs:
YUeOHHK JUTS CTY[. YUpEeKACHUH cpea. mpod. odbpasosanus / B.®. [Imutpuesa. - 8-e u3x., crep. -
M.: U3narensckuii neHTp «Akaaemusi», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

4. ImutpueBa B.®. dusuka 1 npodeccuil U crnennaibHOCTEH TEXHUYECKOTO MpOoQuiIs:
JlaGopatopHblii mpakTuKyMm: YyueOHoe mocobue/ B.D. JImutpueBa, A.B. Kopxkyes, O.B.

Mypra3uHa: (5-e wm3n.) (B onektpoHHoM  Qopmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

11. Kanamnukos, H. 1. ®usuka B 2 4. Yacte 1: yueOHUK U MPAKTUKYM JUIsI CPEITHETO
npodeccuonansuoro obpazosanus / H. Il. Kanamnukos, C. E. MypaBeeB. — 2-€ u31., UCIpP. H

nor. — Mocka: M3natensctBo FOpaiit, 2020. — 254 ¢. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcr: anekrponnsiii / DBC FOpaiir [caiit]. — URL: https://urait.ru/

12. Kanamraukos, H. 1. ®usuka B 2 4. YacTh 2: y4eOHUK U NPAKTUKYM JUIS CPEIHETO
npodeccnonamsHoro obpazosanus / H. I1. Kamammaukos, C. E. MypaBseB. — 2-¢ u31., HCIpP. H
nomn. — Mocka: M3natensctBo FOpaiit, 2020. — 244 c. — (IIpodeccuonansHoe 0Opa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekct: anexkrponnsiii // DBC KOpaiir [caiit]. — URL: https://urait.ru/

13.  JlorBunenko O.B. ®u3zuka: yueobnuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c¢.- (Cpennee npodeccrnonanbHoe oopazopanue). ISBN 978-5-406-06464-1

JIomoTHUTEIbHbIE Y4eOHbIe H3TaHHS

14.  BacunweB, A. A. ®usuka: yueOHOe MmocoOue A cpenHero mpodeccrnoHalIbHOTO
obpazoBanus / A. A. BacuiseB, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ W31., UCIIP. U JOI. —
Mocksa: U3narensctBo FOpaiit, 2020. — 211 ¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

15. Mycun, 10. P. ®usuka: xonebanus, onTHKa, KBaHTOBas (hu3HKa: yueOHOe mocodue
UL cpeqtHero mpodeccuonaabHoro odpasosanus / 0. P. Mycun. — 2-e¢ u3m., Wcmp. ¥ JION. —
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TepMOJAMHAMUKA: ydyeOHOe mocoOue s cpemHero mnpodeccuoHaabHoro obOpazoanus / HO. P.
Mycun. — 2-e u3n., ucnp. u gon. — MockBa: UznatensctBo HOpaiit, 2020. — 163 c. —
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12. www.dic.academic.ru (Axagemuk. CioBapu U SHIIUKIONEINH )
13. www.booksgid.com (DnekTpoHHas 6ubinroTeKa)
14. www.globalteka.ru (I'mo6asibHas OMOIMOTEKA DIIEKTPOHHBIX PECYPCOB)
15. www.window.edu.ru (Eaunoe okHO 0cTyma K 00pa3oBaTeabHEIM pecypcam)
16. www.st-books.ru (JIyumas yueGHas aureparypa)
17. www.scool.edu.ru (Poccuiickuii 00pa3oBaTeNbHBINA ITOPTAI)
18. www.ru/book (DaekrponHas Gu0JIMOTEYHAs CUCTEMA)
19. www.alleng.ru/edu/phys.htm (O6pa3zoBarensubie pecypesl MuaTeprera - Pusuka)
20. www.school-collection.edu.ru  (Egunas kosuiekius 1M(pOBLIX 00pa30BaTEIbHBIX
€CYpCoB
21.24 https//fiz.1september.ru (Yuebno-meronnueckas razera «Pusukan)
22. www.n-t.ru/nl/fz (HoGeneBckue naypearsl 10 GU3MKE)
23. www.nuclphys.sinp.msu.ru (SInepuas ¢usuka B Marepuere)
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MeToanyeckue yKa3aHusi UIsi 00yIAKIIMXCS 110 OCBOEHUIO THCHHUIIHHBI
28. Meroaunueckue yka3zaHus JJi1 00y4aroluXcsl 110 BBIMOJIHEHUIO TPAKTUYECKUX padoT.
29. MeToauueckue yKka3aHus JUIsl 0OyYaroIIUXCsl IO BBITIOJTHEHHUIO JIA00OPaTOPHBIX padboT
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