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

1.1. O6sa1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creluaanucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnenmanbroctu 20.02.04 TloxxapHast 6€301aCHOCT.

1.2 Mecro y4eOHOH AUCHUILVIMHBI B CTPYKType HNPOrpamMMbl NOATOTOBKH
CNEeNUAJTHUCTOB CPeIHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbIi muki [TIICC3

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

B pesynbrare ocBoeHUs y4eOHOU MUCHMILUIMHBI O0y4YarONIUNCs JOJDKEH JTOCTUYb
CIEAYIONINE PE3YIbTAThI:

JIUYHOCMHbLE:

- YYBCTBO TOPJIOCTH U YB@XKEHUS K HUCTOPUU M JOCTHKCHHUSIM OTE€UECTBEHHOM
dbuzuyecko Hayku; (uU3MUeCKH TpamMOTHOE TMOBEAEHHWE B MpodeccuoHaIbHON
NeSITeILHOCTU U OBITY TIPU 0OpallleHuu ¢ TprudopaMu U YCTPOUCTBAMM;

- TOTOBHOCTh K IMPOJIOJDKEHHIO OOpa3oBaHUS M TOBBIMICHUS KBAIM(PUKAIUU B
u30paHHOM TPO(DECCUOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHME WCHOJb30BaTh JOCTUKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(bU3HUECKUX TEXHOJIOTUM ISl TIOBBIIICHUSI COOCTBEHHOTO WHTEJUICKTYabHOTO Pa3BUTHS
B BEIOpaHHOW TTPO(PECCHOHATEHOM NEeITeIbHOCTH;

- YMEHHUE CaMOCTOSITeNIbHO J0OBIBaTh HOBBIE MJiA ce0si (pU3MYECKUE 3HaAHUS,
WCTIONB3YS 111 TOT0 JOCTYIHBbIE ICTOUHUKUA UH(POpMAITUK;

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

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

Memanpeomemuule:

- ACIIOJIb30BAaHME PA3JIMYHBIX BHJIOB MTO3HABATEIBLHON NESATEIBHOCTH JI PEIICHUS
duznueckux 3a7ad, MPUMEHEHHWE OCHOBHBIX METOJOB TO3HaHUS (HAOJIOJCHHUS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMYHBIX CTOPOH OKpY’Karouen
JICUCTBUTEIILHOCTH,;

- HUCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYAJIbHBIX OMEpaliii: MOCTAaHOBKHU 3a]1a4H,
dbopMynupoBaHMs ~TUIOTE3bl, aHadW3a © CHUHTE3a, CpaBHEHHS, 000OIICHMUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB I U3YUCHHS PA3JIMUHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SIBJICHUA M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAaThCS B
npodeccroHanbHO cdepe;

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



- YMEHHE€ HCIOJb30BaTh PAa3JUYHble MCTOYHUKHU I MONy4YeHUs (HU3NUYECKOM
uH(pOpMaIH, OLIEHUBATh €€ JOCTOBEPHOCTH;

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

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

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUN O POJIM U MecTe (DM3UKH U aCTPOHOMHH B
COBPEMEHHOW HAYYHOU KapTHHE MHPA, O CUCTEMOOOpa3yroUIel poiau (PU3HKU B PA3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YICHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNIHOCTH
HAOJIIOAeMbIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M MeraMupa; I[OHUMaHUE POJH
aCTPOHOMHMHM B NPAKTHUYECKON MESITEIBbHOCTH YEJIIOBEKAa U JAIBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, POJIH (HU3UKU B POPMUPOBAHUU KPYTro30pa U (DYHKIIMOHATIHLHOM
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN paciio3HaBaTh (pu3nyeckue sBJICHUs (IIPOIECChl) U
OOBSACHATHL MX HAa OCHOBE HM3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHHE IO OKPY>KHOCTH,
WHEpUHUs, B3aUMOJCUCTBUE TeEJ, KOJeOaTeIbHOE JBUKEHHUE, PE30HAHC, BOJIHOBOE
nBkeHue; nuddysus, OpOYHOBCKOE NBUKEHUE, CTPOCHHUE KUIKOCTEH W TBEPIBIX TE,
M3MEHEHHE o0ObemMa Tel TMpU HarpeBaHuu (OXJIAKIECHHUM), TEIUIOBOE paBHOBECHE,
WCTIapeHHEe, KOHJEH CAllMs, TUIaBJIeHNEe, KPUCTAIUIM3allUsl, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpE/IHEW KMHETUYECKON PHEPTUM TEIUIOBOTO JBUKEHHUSI MOJICKYJ ¢ aOCOIIOTHOU
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHMSI Ta3a B M3OIMPOLECccax; BJIEKTpU3alus Tell,
B3aMMOJICMCTBUE 3apsiOB, HArpeBaHUE IMPOBOJHUKA C TOKOM, B3aWMOJICHCTBHE
MarHuTOB, 3JIEKTPOMArHUTHAs! UHAYKIUS, IEMCTBUE MAarHUTHOTO IOJSl Ha TPOBOJIHUK C
TOKOM U JIBWDKYIIUICS 3apsiji, DJIEKTPOMArHUTHBIC KOJIEOAHUS M BOJHBI, TIPSIMOJIMHEHHOE
pacmpocTpaHEeHUE CBEeTa, OTpPaKEHHUE, MpejomiieHue, UHTepdepeHIus, audpaxius u
MoJIApU3aIMsl CBETa, JucIepcusi cBera; (oTodnekTpudeckuii 3¢hdexT, CBEToBOE
JaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECKUMHU TOHSATHUSAMHU U BEJIMUYUHAMH,
XapakTepru3yrnuMu (GU3NYecKUe MPOIECChl(CBSI3aHHBIMA C MEXaHUUECKUM JIBUKEHUEM,
B3aUMOJICHCTBUEM  Te€Jl, MEXaHUYECKUMM KOJeOaHUSMH U  BOJHAMU;, AaTOMHO-
MOJICKYJISIPDHBIM CTPOCHHMEM BEIIECTBA, TEIJIOBHIMU IMPOIECCAMU; DJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJICKTPOMATHUTHBIMHU KOJCOAHMSIMHU U
BOJTHAMHU; ONTHUYECKUMH SIBJICHUSAMH; KBAHTOBBIMHU SIBICHUSIMH, CTPOCHUEM aToMa 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) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMH (3aKOH BCEMHUPHOIO
tsarotenus, I, II u III 3akoHsl HprOTOHA, 3aKOH COXpAaHEHHUS MEXAHWYECKOW SHEPIUH,



3aKOH COXPAHEHHS UMIYJIbCa, TPUHIUI CYNEPHNO3ULIMNA CUJI, IPUHIIUI PABHOIPABHOCTH
UHEPIHUAIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpPaHEHMUS
AIEKTPUUECKOTro 3apsija, 3akoH KynoHa, 3akoH Oma s ydacTka 1ienu, 3akoH Oma s
IIOJTHOW JJEKTPUYECKOW Lenu, 3akoH J[[xoyma - JleHma, 3aKkOH 3JI€KTPOMArHUTHOU
WHIYKIIUW, 3aKOH COXPAHEHUS JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETA, 3aKOH OTPAKCHHS CBETA, 3aKOH MPETOMIICHHSI CBETA; 3aKOH COXPaHEHUS SHEPTHH,
3aKOH COXpaHEHWsS WMIYJbCa, 3aKOH COXPAHCHUS DJJICKTPUUECKOTO 3apsna, 3aKOH
COXpaHEHHUs] MAacCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH paanoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaiu3e (PU3ndecKux
SABJIEHUU U IIPOLIECCOB;

5) yMeHHEe yUUTHIBATh T'PAHULIBI IPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJIEIEH:
MaTepHalibHasi TOYKa, WHEPIHAIbHASICUCTEMAa OTCUeTa, WJCaIbHBIM Ta3; MOJCIH
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPbIX TEN, TOUCUHBIN JIEKTPUUECKUM 3apsi,

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

6) BIlaJlcHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHUS, HCIOJIb3yeMbIMU B
du3HKe: MPOBOANTH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PHM3NUSCKUX BEIIMYWH, BHIOWpAS
ONTHMAJIBHBIA CIOCOO W3MEpPEHUST U HWCHOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE M3MEPEHUI, MPOBOAUTL HCCIEIOBAHUE 3aBUCUMOCTEN (DU3UUYECKUX
BEJIMYMH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysT (U3MYECKUE TCOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOJBI, COOJIOIATH
mpaBuja 0Oe30mMacHOr0 TpyAda TPH TPOBEICHWM HWCCICAOBAaHWUN B paMKax Y4eOHOTO
OKCIIEPUMEHTa M y4eOHO-HCCIIEIOBATEIbCKON JEATEILHOCTH C  HCIOJIb30BaHUEM
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 W TPUHIIMIBI; HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITH (HU3UUYECKUE
BETUYMHBI W (POPMYINBI, HEOOXOAWMBIC IJII €€ peNICHUs, MPOBOIUTH pacyeThl MU
OIICHWBATh PEAJHHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMUYWHBI; peIiaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTHBOPCYUBYIO  IIETIOUYKY
pacCcy X JeHU C OMOpol Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (HU3UYECKUE
SIBJICHMS;

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBHM MpOTEKaHMs GU3UYECKUX SIBICHUN B MPUPOJIC U VIS MIPUHATHUS MPAKTUUECKUX
pelieHuid B MOBCEAHEBHOM KM3HU ISl oOecrieueHusl 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMH TPHOOpPAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbI U
COOMIO/IEHNST HOPMDAKOJIOTHYECKOTO TOBEJICHUS B OKPYXKAIOIICH cpese; MOHUMaHUe
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUNW (PU3UKU W TEXHOJIOTHH JUIsl PAIllMOHAILHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
uH(pOpMAaITUH, MTOTYy4aeMON M3 pa3HBIX MCTOYHWUKOB, YMEHHUH HCIIOJIL30BaTh IU(DPOBEIC
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TEXHOJIOTUM JJIi TIOMCKA, CTPYKTYpUPOBAaHUS, HMHTEPIpETallud U TPEACTaBICHUS
y4yeOHOM ¥ Hay4YHO-IOMYJISIpHOW WHGOpPMAIUK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJu3a MmoydaeMoil nHpopMaluu;

10) oBnmasenue ymeHUsMH pabOTaTh B TPYIMIE C BBHINOJHEHHEM Pa3TUYHBIX
COLIMATIbHBIX PpOJIeH, TUIAHUPOBAaTh pabOTy TPYMIbl, PalUOHAIBHO PaCHPECNATh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE paCCMaTPUBAEMO MIPOOIEMBI;

11) oBmagenue (chOpMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH  3aIllUCH
¢uznyeckux ¢Gopmyn penbedHO-TOUCUHOW cucTeMbl o0o3HaueHuit Jl.bpains (ans
CJICTIBIX U CIA0OBHUIALIUX O0YUAIOIINUXCS).

Ilpogpeccuonanvnan nanpagnennocms yuedoHou Oucyuniaunvl «Duzurkay
npeArnonaraeT  I[eJeHalpaBleHHOE  MPUMEHEHHEe  TEeNaroruyeckux  CPeJCTB,
o0ecreunBalOIUX HE TOJBKO (QOpMHUpOBaHUE y O0Oydarouuxcs 3HAaHUN, YMEHH,
HaBBIKOB 10 Y4eOHOM TUCIHUIUIMHE, HO U pa3BUTUE MHTEpeca K JaHHOW Ipodeccuu Uiu
CHELMAIbHOCTH, LEHHOCTHOE OTHOILIEHUE, NPOPECCHOHATIbHBIX KayeCTB JINYHOCTHU
OyIIyIIero CrenuanncTa.

1.4 Koiu4ecTBO 4acOB HA OCBOEHMeE NMPOrpaMMbl YUeOHOI TUCIUIIIHHBI:
MaxkcumanpHOU yueOHON Harpy3ku oOydatomierocs 135 gacos, B Tom uucie:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocs 117 vaca;
KOHCYJIbTalMs 6 4acog;

MIPOMEXKYTOUYHAs aTTecTanus 12 gacos.



2 CTPYKTYPA U COAEP KAHUE YUEBHOU JUCHUITINHBI
2.1 O0bem yueOHOI TUCHUIIMHBI U BHAbI y4e0OHOH padoThl

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

O0BbeM yacoB

MakcumanbHas yyeOHas Harpy3ka (Bcero no nporpamMme AuCHUMILIMHBI) 135
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 117
B TOM YHCIIE:

JIEKLMH, YPOKH 75
U3 HUX npogheccuonaIbHO-0pUEeHMUPOBAHHOE COO0epIHCanue 28
NPAaKTUYECKHUE 3aHATHS 32
U3 HUX npogheccuoraIbHO-0pUEHMUPOBAHHOE CO0ePICanue 0
71ab0paTOpPHBIE 3aHATHS 10
U3 HUX npogheccuonaIbHO-0PUEHMUPOBAHHOE COOEPIHCAHUE 10
KOHCYJIbTAIUS 6
HK3aMeH 12

[TpomexxyTouHas aTTectanus B popme:

I cemecTp - apyrue GopMbl KOHTPOJIs (CpeIHUI OalT 1O TEKYIIIMM OLIEHKaM yCIIeBA€MOCTH )

II cemecTp — sK3ameH




2.2 TemaTuveckuii miiaH u cogep:kanue yaeoHoii qucuumiuabl OJ1.06 @Pusuka (yrjayoaeHHbIH YPOBEHb)

Koapl
Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE KOMIIeTeHIHIA,
HauMeHOBAHMe 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4arierocs, KypcoBast padora O6Lem YpoBens ¢popmupoBanmnio
(mpoeKT) (eciu IpeyCMOTPEHBI), HHbIE BHbI y4eOHO! padoThl B KOTOPBIX
pa3aesioB U TeM 4acos OCBOCHMA
COOTBETCTBHH C Y4eOHBIM IJIAHOM (B.T.4. MpodeccHOHATbHO- Crmocoo0cTByeT
OPHEHTHPOBAHHOE COAEPKAHME) 3JIEMEHT
NPOrpamMMbl
1 2 3 4 5
IlepBblii cemecTp
BBenenne @Pu3nka METO1bl HAYYHOI'O IIO3HAHMSL. 2 1
IIpogeccnona/IbHO-OPHEHTHPOBAHHOE COAEPKAHUE 22 JInuHocTHBIE,
Pa3zpgen 1. Mexanuka METanpeIMETHbIE U
Tema 1.1. OcnoBbl | Conep:kanne y4eOHOro MaTepuaJia 6 IIPEAMETHBIE
KHHEMAaTHKH MexaHnueckoe  IBHKEHHE. XapaKTEPUCTUKM  MEXaHMUYECKOTO  JIBMIKEHUS: 2 1 KOMIICTCHIIVH B
nepeMenieHre, IyTb, CKOpPOCTb. PaBHOMEpHOE MPSMOJMHEHHOE JBUKECHHE. COOTBETCTBUHU C
OTHOCHTEIBHOCTD MEXAHUYECKOTO JBUKEHHUS. ®I'OC cpennero
VYckopenne. PaBHonepeMeHHOE IPSIMOJIIMHEMHOE JIBUKEHUE. obmero
CBobosHoe najieHue Tea. PaBHOMepHOE IBUKEHUE 110 OKPYKHOCTH. o0Opa3oBaHus,
IIpakTuyeckoe 3ansaTme Nel Pemenue 3amau no teme «PaBHOMEpHOE H 2 2 YTBEPKICHHOI'O
PaBHOYCKOPEHHOE JIBUKEHUE. IIPUKA30M
IIpakTuyeckoe 3ansitue Ne2 Pemenne 3amad no teme «PaBHOMEpHOE NBHKEHHE 2 Munucrepcrsa
110 OKPYXHOCTH». obpasosatui 1
Hayku PO ot
Tema 1.2. OcnoBbl | Copep:kanne y4eOHOro MaTrepuaJia 8 17.05.2012 Ne 413
JTHUHAMHUKH OcHoBHas 3amava auHaMuKUA. BiaumoneiictBue ten. Cuma. IlepBbrit 3akoH 2 1
Herorona. Bropoin 3akon Herorona. Tperuit 3akon HeroTona.
Cunsl B mpupoge. 3aKOH BCEMHpPHOro TaroreHus. Cuila TSKECTH W CHia 2
BCEMUPHOI'O TATOTEHUS.
IIpodeccnoHaNbHO-0PHEHTHPOBAHHOE COACPKAHNE
Cunsl ynpyroctu. Cuibl TpeHHUS.
IpakTnyeckoe 3ansitue Ne3 Pemenue 3agau no reme «3akoHbl HeroTOHA) 2 2
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Pemienue 3a1a4 ¢ npogh)ecCHOHATbHON HANPABJIECHHOCTbHIO
JlabopaTtopnasi paGora Nel '"l3yueHue OCOOCHHOCTEW CHJIBI TPECHHUS
(cxosbxeHms )"

Tema 1.3. 3akonsl | Conep:kanue y4eOHOro MarepuaJia 8
COXpaHEHHH B Hmnynbc Tena. 3akoH COXpaHEeHUs UMITylbca. PeakTHBHOE BUKEHHE. 2
MeXaHUuKe IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COICP/KAHME 2
Mexanudeckas paboTa cuiabl. MomHOCTh. DHeprus. KuHeTrnueckas sHEprus.
IToreHnnanbpHas 3Heprus. 3aKOH COXpPaHEHHs MEXaHUUYECKOM SHEPTUH.
IIpakTuyeckoe 3anaTme Ned PemieHue 3agau mo teme «3aKOH COXpPaHEHUs 2
UMITYJIbCa»
IIpakTuyeckoe 3ansaTHe NeS Pemienue 3agau 1no Teme «3aKOHBI COXPAHEHHUS 2
SHEPIUN»
Paznen 2. Mosekyaspuasi pu3uka ¥ TEPMOIUHAMHMKA 18
Tema 2.1. OcHoBbl | Coaepskanue y4eOHOro MaTepuajia 4
MOJIEKYJISIPHO- OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETHYEeCKOW Teopuu. Pasmepsl u macca 2 JInuHocTHBIE,
KHHETHYEeCKOH MOJIEKyl W aToMoB. bpoyHoBckoe aBmwxkenue. Juddysus. Crpoenue METaIpeMETHBIE U
TeOpHH. ra3oo0pa3HbIX, *XHUJIKUX M TBepAbIX Tel. CKOPOCTH IBMXKEHUS MOJEKYT M HX IIpEeIMETHBIE
U3MEpEHHE. KOMIIETEHIINH B
Wneaneuplii  r1a3. JlaBneHnwe ra3a. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO- COOTBETCTBUH C
KMHETUYECKOW TEOpPUH. ®I'OC cpennero
YpaBHEHHE COCTOSHUS UAECATBHOrO rasza. ['a30Bble 3aKOHBI. o0miero
IIpakTuyeckoe 3anaTHe Ne6 Pemnienue 3amau 1no temMe «YpaBHEHHE COCTOSHUSA 2 o0Opa3oBaHus,
UJEAIBHOTrO rasa. I'a3oBble 3aKOHBD) YTBEPKACHHOTO
Tema 2.2. OcnoBbl | Coep:kanne y4eOHOro MmaTepuajia 6 NIPAKA30M
TEPMOAUHAMHUKH | BHYTpEHHsS DHEPIrUs UICaJIbHOIO rasa. 2 Munucrepcrsa
IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE obpasoBaHus 1
Pabora u Temnora kKak (oOpMBI NEpedayd PHEPrUu. YIenbHas TEIUIOEMKOCTb. Hayku P® or
VpaBHEHHE TemIoBoro 6ananca. AnuabaTHbli mpomecc. 17.05.2012 Ne 413
ITepBoe Hauano TepMoaMHAMUKU. BTOpoe Hauaio TepMOIMHAMUKH.
IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COAEP/KAHUE 2

Tennossie apurarenu. [Ipunuun neiictus ternooi mamwuHbl. KIIJ TermnoBoro
nBuraressi. OxpaHa Ipupoibl.
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IIpakTnyeckoe 3ansitue Ne7 Pemenue 3amau no Tteme «llepBwiii 3akoH 2 2
TepMoauHamMuKu.  IIpuMeHeHune  mepBOoro  3aKkOHa  TEPMOJUHAMHMKU K
M30IIpoIeEccCam».
Tema 2.3. | Conepxanue y4eOHOI0 MaTepuaJia 4
ArperatHbie Ucnapenue u konaeHcanus. HacplmeHHbIN 1ap U €ro CBOMCTBA. 2 1
COCTOSIHUSA IIpodeccrnoHaIbLHO-0PHEHTUPOBAHHOE COAEPKAHUE
BelecTsa. AOcomioTHasT U OTHOCHTENbHAS BJIAXKHOCTh Bo3ayxa. Touka pocbl. Kunenwe.
da3oBble 3aBUCUMOCTb TEMIIEpAaTypbl KHUIEHHMsI OT naBieHus. Ileperperbiii map u ero
nepexoabl HCII0JIb30BAHUE B TEXHUKE.
Pemienue 3a1a4 ¢ npoecCHOHANBLHON HANIPABJICHHOCTBIO 2 2,3
JlaboparopHoe 3ansaTne Ne2 «I3MepeHne OTHOCUTENbHON BIQKHOCTH BO3/1yXa
Coaep:xanue yueOHOTo MaTepHaJia 4
XapakTepucTuKa JKHJIKOTO COCTOSIHMSL —BewlecTBa. [loBEepXHOCTHBIM  cioit 2 1
KUJKOCTH.
IIpodeccHOHAIBLHO-0PHEHTHPOBAHHOE COlEPKAHME
IToBepxHocTHOE HaTshkeHue. CmaunBaHue. KanwispHble sSIBICHUS.
XapakTepucTUKa TBEPJOro COCTOSHUS BemecTBa Kpucramiueckue u aMmopQHbie
tena. CBoiicTBa TBepabIX Ten. 3akoH ['yka. TennoBoe pacuimpeHue TBepIbIX Tel U
xuakoctei. [InaBneHne u KpucTaId3anusl.
IIpakTunyeckoe 3ansitue Ne§ Pemenue 3agad no reme «BiaaxHOCTb BO3yXay. 2 2
Pa3nes 3. DieKTpoaMHaAMHKA 9 JInynocrHsle,
Tema 3.1. Conepxxanue yuyeOHOIro MaTepuasa 9 MeTanpeaIMeTHbIE U
JIIEKTpHYECKOe ONEeKTpUYecKHe 3apsipl. 3aKOH COXPAHEHMs DJIEKTPUUYECKOTO 3apsiaa. 3aKoH 2 1 IIPEIMETHBIE
noJjie Kynona. KOMIIETCHIIVH B
Onektpuueckoe mnone. HanpsbkeHHOCTh anekTpuyeckoro nosd.  IIpuHnmn COOTBETCTBUU C
CYNEPNO3UIUU TTOJIEH. ®I'OC cpennero
Pabora cun JICKTPOCTATUYECCKOI'O ITOJIA. Ilorennuan. Pa3HOCTH HOTEHIIHANIOB. 2 o011ero
OKBUINOTEHLUANbHbIE MOBEpXHOCTU. CBA3b MEXAY HANpPSDKEHHOCTBIO U oOpa3oBaHus,
Pa3HOCTBIO MOTEHLHUAJIOB DJIEKTPUYECKOro Iouisd. IIpOBOIHUKU B 3JIEKTPUUYECKOM YTBEPKACHHOTO
nosie. JInnJIeKTpUKHY B 3eKTprudeckoM noJie. [losgpusanus Au3IeKTprUKoB. IpuKa3oM
IIpakTnyeckoe 3ansaTue Ne9 Penenue 3a1au no reMe «IEKTPUUYECKOE MTOJIE» 2 2 Munucrepcrsa
IIpakTnyeckoe 3ansitue NelQ Pemenue 3amgad no remMe «JIEKTPUUECKOE TTOJIE 2 00pa3oBaHUs 1
Konnencaropsl. CoenHeHNE KOHACHCATOPOB B Oarapero. JHEprus 3apsHKEHHOTO 1 1 Hayku P® ot
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KOHJEHCATOpa. DHEPrusl JIEKTPUIECKOTO MOJIS.
Jlpyrue ¢opmbl KOHTPOJIA (CpeaHHii 0au1 MO TeKYIIMM OIl€eHKaM
ycrneBaeMoCTH)

Bropoii cemecTp

IIpodeccrnoHabHO-OPUEHTHPOBAHHOE COlEePKAHME

Tema 3.2. 3aKoHbBI
NOCTOSHHOI'O
TOKA

Coaep:xanue yueOHOTo MaTepHaJia

10

YcnoBusi, HEOOXOAUMBIE JUIsi BOBHUKHOBEHHUS M MOJAJIEP)KAHUS DJIEKTPHUECKOTO
Toka. Cuila TOKa U IUIOTHOCTh TOKa. 3akoH Oma JJi yyacTKa LeNy. 3aBUCHMOCTb
AIEKTPUUYECKOTO COMPOTUBIICHUSI OT MaTepuasa, JUIMHbBI U TUIOIIAU MONEPEYHOTO
CEUeHHsI MPOBOIHUKA.

IIpodeccHOHAIBLHO-OPHMEHTHPOBAHHOE COlEPKAHME

3aBUCHUMOCTh COTPOTUBIICHUSI MPOBOJHUKOB OT TEMIIEPATyphl. TemrepaTypHBIi
K02 PHUITUEHT COMPOTUBIICHUSI.

OJC wucrounuka. 3akoH Owma ans nonHod nenu. CoequHEHHE IPOBOJIHUKOB.
CoennHeHNE UCTOUHUKOB 3JIEKTPUUECKOI S3HEprun B 6aTapero.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COAEPKAHME

TennoBoe neiicTBue anekTpuueckoro Toka. 3akoH Jlxoyns -Jlenna. Pabora u
MOIIHOCTb JEKTPHYECKOrO TOKA.

HpaKTH‘leCKOO 3aHsATHE N2 6 «3aKOHBI TOCTOSTHHOI'O TOKa»

Pemienue 3a1a4 ¢ npog)ecCHOHANBLHON HANIPABJICHHOCTHIO
Jladoparopnoe 3ausitue Ne3 «l3yueHue 3aKOHOB IIOCJIENOBATEILHOTO U
MapaJyIeIbHOTO COEIMHEHHS] TPOBOTHUKOBY

2,3

Pemienne 3a1a4 ¢ npodecCHOHAIbLHON HANIPABJICHHOCTBIO
JlabopaTopHnoe 3ansitue Ned «M3mepenne D/[C U BHYTpEHHETO CONMPOTUBIICHUS
HCTOYHUKA»

2,3

Tema 3.3.
DJIEeKTPHYECKUH
TOK B Pa3JIMYHBIX
cpeapax

Coaep:xanue yueOHOro MaTepHaJia

DIJIEKTPUYECKUH TOK B METaJUIaxX.

IIpodeccMOHAILHO-0PHEHTHPOBAHHOE COIEPKAHME

OJIEKTPUYECKUII TOK B  DJJEKTPONMTAaX. OJEKTposn3. 3akoHbl Papajnes.
[IpuMeHeHue 31eKTpoIin3a B TEXHHKE.

OJIEKTpUYECKUI TOK B ra3ax M BakyyMme. MoHwmsanus rasa. Buasl ra3oBbIxX
pa3psnoB. Ilondarue o ninazme. CBoiCTBa U MPUMEHEHHE AIEKTPOHHBIX ITYYKOB.

17.05.2012 Ne 413

JInaaocTHBIC,
MeTanpeaMeTHbIE U
peIMETHBIC
KOMIIETEHIINH B
COOTBETCTBUHU C
®I'OC cpennero
ob1ero
oOpasoBaHus,
YTBEPKIACHHOTO
IPUKA30M
MunucrepcTBa
o0pa3oBaHUs U
Hayku PO ot
17.05.2012 Ne 413

12




OneKTpuueckuii TOK B  MoJynpoBoaHUKax. CoOcTBeHHAass MPOBOJUMOCTD 2
MOJIYITPOBOHUKOB. [10ynpoBOAHMKOBEIE TPHOOPBI.
Tema 3.4. Conep:kanue y4eOHOT0 MaTepuaJia 6
MarnuTHoe nmoJjie | Bektop MHAYKIIMM MarHUTHOTIO HOJIS. 2 1
IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COACPKAHUE
JelicTBUe MarHUTHOTO IMOJISI HAa MPSIMOJMHEWHBIH MPOBOAHUK C TOKoM. Cuia
Awmmnepa. 3akoH Amnepa. BzaumoielicTBue TOKOB
IIpodeccHOHAIBLHO-0PHMEHTHPOBAHHOE COlEPKAHME 2
JelicTBue MarHMTHOTO TOJNS Ha JABWXKymuidca 3apsa. Cuna  Jlopenna.
Onpenenenne ynenpHOro 3apsiga. MarHuTHbBIE CBOMCTBA BellecTBa. MarHuTHas
MIPOHUIIAEMOCTb.
IIpakTnyeckoe 3ansitue Ne7 Pemenue 3agauy «MaraHuTHoOE MoJie» 2 2
Tema 3.5. Coaep:xanue yueOHOTo MaTepHaJia 4 1
DJIEKTPOMArHUTH | DnekTpoMmarHuTHas unaykius. [Ipasuno Jlenna. BuxpeBoe snekTpuueckoe mosie. 2
asi HHAYKIUA OJC wuHAYKIMH B JBWKYIIMXCA MPOBOJHUKAX. SIBIIEHWE CAMOUHIYKIIHUH.
NHIyKTUBHOCTH. DHEPrUusi MArHUTHOTO MOJIS.
IIpakTuyeckoe 3ansaTue Ne§ Pemenue 3a1au « eKTpOMarHuTHasE MHIYKIUSD) 2 2
Pa3nen 4. Kosiebanusi 1 BOJIHBI 14 JInuHOCTHEIE,
Tema 4.1. Coaepxxanue yuyeOHOIro MmaTepuasa 6 1 MeTanpeaIMeTHbIE U
MexaHunyeckue KonebarensHoe JIBHKCHUE. FapMOHI/IquKI/Ie KoJe0aHus. CB00OOIHBIE 2 IPESAMETHBIC
KoJIeOaHus MexaHuuyeckue konebanus. IlpeBpamieHue dSHepruM nOpu  KojedaTeIbHOM KOMIICTCHIINHA B
nBwxeHuH. llomepeuHble W NOPOJOJIBHBIE BOJHBI. XapaKTEPUCTUKH BOJIHBI. COOTBETCTBUU C
3BykoBble BoJHBL. MHTepdepenius BoaH. [lonsaTue o nudpakumu BOIH. ®I'OC cpennero
Pemienne 3a1a4 ¢ npod)ecCHOHATBHON HANPABJICHHOCTHIO 2 2,3 o01ero
Jladoparopnoe 3aHsiTueNeS «3yueHune 3aBUCHMOCTH TepuoAa KOJIEOAHUMA obOpasoBaHwus,
HUTSHOI'O MasiTHUKA OT JJIMHBI HUTH)) YTBCPIKACHHOI'O
IIpakTuyeckoe 3anaTue Ne 9 Pemienue 3amau «MexaHudeckue KojeOaHus U 2 2 HIpuKa3oM
BOJIHBD) MunucrepcTBa
Tema 4.2. Conep:xanue yueOHOro MaTepuaJia 4 0bpa3oBaHus 1
JaexkTpoMarHuTH | CBOOOIHBIE AiIeKTpoMarHuTHBIE Konebanusi. @opmyna Tomcona. [IpeBpamienne 2 1 Hayku PO ot

ble KoJe0aHus

PHEPruM B KoJjeOaTelIbHOM  KOHTYpE. I'eneparop  He3aTyxarommx
3JIEKTPOMArHUTHBIX KosieOaHuil. BeIHyXKIeHHBIE AJIEKTpUYEeCKUe KOoJeOaHUs.

17.05.2012 Ne 413
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[lepemennblii Tok. EMKOCTHOE M HHIYKTUBHOE CONPOTHBJICHUS IEPEMEHHOIO
Toka. 3akoH OMa JuIs LIeny epeMeHHoro Toka. PaboTa 1 MOIIHOCTH IEPEMEHHOTO
TOKa.

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COICP/KAHME

['eneparopsl Toka. Tpanchopmartopsl. Ilomyuenue, mepenada u pacmpeneneHue
AJIEKTPOIHEPTUU.

Tema 4.3. Coaep:kaHue yueOHOTro MaTepHaJia 4
JIEKTPOMATHUTH | DIIEKTPOMArHUTHOE TOJIe KaK 0COOBI BUJ MaTepuu. DIEKTPOMArHUTHBIE BOJIHBI. 2
bl€ BOJIHbI Bub6parop ['epria. OTKpbITHIN KO€OaTENbHBIN KOHTYP.
N3o6perenne panuo A.C. IlonoBeiMm. Ilonatue o paauocsasu. Ilpumenenue 2
3JIEKTPOMAarHUTHBIX BOJIH.
Paznen 5 10 JImyHOCTHEIE,
OnTuka MeETanpeIMETHBIE U
Tema 5.1 Copneprxanue yueOHOIro MaTepuaJia 2 peIMeTHbIE
IIpupona cBera CKopocTh pactnpOCTpaHEHHUsI CBETA. 3aKOHBbI OTPAKEHUS U INPEIOMIIEHMS CBETA. 2 KOMIIETCHIIVH B
[TotHoe oTpaxkeHue cseta. JInH3bL. ['a3 kak onTuueckas cucrema. OnTuueckue COOTBETCTBUHU C
PUOOPHI. ®I'OC cpennero
Tema 5.2 Copepxanue yueOHOIro MaTepuasa 6 oburero
BoJsiHoBBIE Wntepdepenus cBera. KorepeHTHOCTh cBeTOBBIX Jayueil. MHTepdepenmus B 2 obpazoBaHus,
CBONCTBA CBeTa ToHKMX TuleHKaxX. Konbua HetoToHa. Mcnonb3oBaHue nHTEphEpeHIMM B HayKe U YTBEPKIACHHOI'O
texHuke. Judpakuusa ceera. Judpakinus Ha IIETd B MapajUIeNbHBIX Jydax. IIPUKA30M
JludpakimonHas pemierka. Munucrepcrsa
ITomsspuzanusa  nonepeynslx  BoJH.  [lomspuzammst  cBera.  J[BoiiHOe 2 00pasoBaHus 1
nyuyenpenomaenue. [lonsgpounsl. Jucnepcus cera. Buapl cnekTpoB. CHeKTpsl Hayku PO or
ncryckanus. CIIEKTps TOTJOmeHus. YisTpaduoneToBoe M HH(paKpacHOE 17.05.2012 Ne 413
n3nydeHus. Penrrenosckue nyun. VX mpupona u cBolicTBa.
IIpakTnyeckoe 3ansitme Nel0 Pemenune 3amau  «lIpenomnenue cBera. 2
JndpaxkuoHHas pemerka»
Tema 5.3. Copnepxanue y4eOHOIo MaTepuaJa 2
CrneunajabHas [Toctymarer OiHmTelHa. [IpocTpaHCTBO M BpeMs CHEHHAIBHOM TEOPHUH 2
Teopus OTHOCUTENBHOCTU. CBS3b MAacChl U DHEPTUU CBOOOIHOM YaCTUIIBL. DHEPTHsl OKOS
OTHOCHUTEJIBHOCTH
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Pa3nen 6. KanToBas pusuka 10 JInunoctHbIe,
Tema 6.1. Conep:xanue yueOHOro MaTepuaJia 4 METAlpPEAMCETHBIC U
Ksanrosas IIpodeccnoHATLHO-OPHEHTHPOBAHHOE CO/IEPIKAHHE 2 TIpEIMCTHBIC
ONTHKA Ksanrosas runoresa Ilnanka. Baemnuii porosnexrpudeckuii 3pdexr. Ypasuenue KOMIICTCHIIMH B
Diinmreiina 1 porodddexra. GOTOHBI. COOTBCTCTBUH €
Buyrpennnii porosdpdexr. Tunsl Gorosnementos. asnenue csera. [lonsarue o PI'OC cpennero
KOPITYCKYJIIPHO-BOJHOBOU MPUPOJIE CBETA. obuero
oOpa3oBaHus,
IIpakTuyeckoe 3ansitue Nell Pemenune 3amau "®dopmyna OWHIITEHHA A 2 YTBEPIKIEHHOTO
dotodrpdexra. DoToHb" MPHKA30M
Tema 6.2. Pusuxa | Coaep:kanue y4eOHOro Mmarepuajia 2 MHUHHCTEpCTBA
aTroma PazButue B3risig0B HA CTpOEHME BemlecTBa. SnepHas mozenb aroma. OnbITh O. 2 00pa3oBaHus U
Pesepdopna. Mogens atoma Bogopoza no H. bopy. I'uniotesa ne bpoiins. Hayku PO or
Tema 6.3. ®usuka | Cogep:kanue yueGHOro MaTepuajia 4 17.05.2012 Ne 413
aTOMHOIO siipa EctecTBeHHass palMOaKTUBHOCTb. 3aKOH pPaJMOAKTUBHOro pacmnana. CrocoObl 2
HaOJIOZICHUS U PETUCTPAIINU 3apsDKEHHBIX yacTull. CTpoeHHEe aTOMHOTO sJipa.
JedexT Maccel, PHEprusi CBSA3M M YCTOWYMBOCTb AaTOMHBIX sjaep. SlaepHbie
peakmuu. MickyccTBeHHas pagloaKTUBHOCTb.
Henenune Tsokensix siaep. llemnas snmepHast peakius. Ympapisemasl IeMHas 2
peakuus. SnepHslii peaktop. fAnepHas sHepretuka. [lomydeHue paaroaKTUBHBIX
M30TOMNOB U UX NIPUMEHEHHE.
IIpodeccHOHAILHO-0PHMEHTHPOBAHHOE COIEP/KAHME
buonornueckoe aeiicTBHE paMOAKTUBHBIX U3TYYEeHUN. DIIEMEHTAPHBIC YaCTHUIIbI.
Pa3nea 7. ActpoHomus 6
Tema 7.1. BunuMmele nBrxeHns HeOECHBIX TeJl. 3aKOHEI IBKEeHNS u1aHeT. Cucrema 3eMisa — 2 JImgaHOCTHEIE,
Coanevnast Jlyna. ®usnueckas npupoja riaHeT U Maiibix Tel COMHEeYHON CUCTEMBI. MeTarpeAMETHBIE U
cucremMa MpeAMETHBIC
Tema 7.2. Connue. OCHOBHBIE XapaKTEpUCTHKU 3BE3A. BHyrpeHHee crpoenue ConHua u 2 KOMIIETEHILIH B
CoJHle 1 3B€31b1. | 3BE3] IIaBHOM MOCIEI0BATEILHOCTH. DBOJIONUS 3BE3 . COOTBETCTBUH C
®I'OC cpennero
Tema 7.3. Mneunsiii Ilyte — Hama ramaktuka. [amaktuku. CTpoeHue U IBOJIOLHNA 2 00mero
Ctpoenue Bcenennoi. o0pa3oBaHus,
Bcesiennoii. YTBEPIKICHHOTO
IPUKA30M
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MunucrepcTBa
o0Opa3oBaHUs U

Hayku PO ot
17.05.2012 Ne 413
KouncyabTanuu 6
IIpomexxyTouHAs aTTeCTANMS - IK3aMeH 12
HUroro nmo gucuumnjinue 135
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3. YCJIOBUSI PEAJIM3ALMA TIPOTPAMMBI  YYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzanmsi mporpaMMbl TUCITUTUIMHBI TpeOyeT Haau4msl y9eOHOTO KaOmHEeTa
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;

- cHelUaJM3upoBaHHas MeOenb  (CTONbI, CTYJIbid 1O  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYCHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIsIIHBIE  TOCOOMS:  TUTaKaThl, Y4eOHO-HAIVISIAHBIE IMOCOOUS,
oOecrieynBaIIMe TEMAaTHUUYECKME  WUIIOCTpAallMM 1o  paboyed  mporpamme
JTUCUUIUINHBI, B TOM YUCJIE, BUJEC0-ayAHO MaTEpHabl, KOMIIbIOTEPHBIE TPE3EHTAIUU.

KomrmbroTep uMeer 10CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM, BBIXOJI B
robanbHyt0  ceTh  VIHTepHeT, OCHalleH JMICH3UOHHBIM  IPOrpPaMMHBIM
00ecreYeHHUEM.

3.2. YyeOHO-MeTOANMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHbIE yUeOHbIE U3IaHUS

1. Msikuies, I'. . @usuka: 10 kiacc: 6a30BbId U yriayOJIEHHBIN YPOBHU :
yueOnuk / I'. 1. Msakumes, b. b. byxosues, H. H. Corckuii ; noa penakmueit H. A.
[TapdentbeBoit. — 11-e u3n. — Mocksa : [Ipocenienue, 2024.

2. Mskuies, I'. S. @usuka: 11 knacc: 6a30BbIi U yriayOJEéHHBIA YPOBHU :
yueonuk / I'. S. Mskumies, b. b. ByxoBues, B. M. Uapyrun ; nox penakiueit H. A.
[TapdenTtbeBoii. — 12-e uzn. — Mocksa : [Ipocsemienue, 2024.

3. Hmutpuea B.®. ®wusuka mpis mnpodeccuit W CHENUATBLHOCTEH
TEXHUYECKOTO MpOoduisi: yaeOHUK IJIs CTYI. YUpEKACHHUN cpell. mpod. oOpazoBaHus /
B.®. JImutpuesa. - 8-e uzz., crep. - M.: U3narenbckuii ieHTp «Akamemus», 2020. —
496 c. B ep. ISBN 978-5-4468-9245-7

4, Hmutpuea B.®. ®usuka ana npodeccuit u  crenuagIbHOCTEH
TeXHU4eckoro mnpoduis: JlabopaTopHblii npakTHUKym: ydyeOHoe mnocobue/ B.D.
Imutpuesa, A.B. Kopxkyes, O.B. Myprazuna: (5-¢ u3z.) (B 27eKTpoHHOM (opMaTte)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

S. Kanamnukos, H. I1. ®@u3nka B 2 4. YacTe 1: yueOHUK U MPAKTUKYM IS
CpeaHero po¢eCCUOHATILHOTO obOpazoBaHust / H. I1. Kanam#ukos,
C. E. MypaBbeB. — 2-¢ uza., ucnp. u nomn. — MockBa: UzparensctBo IOpaiiT,
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https://academia-library.ru/catalogue/4831/413933/

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

6. Kanamnukos, H. II. ®@u3nka B 2 4. YacTp 2: yueOHHUK U MPAKTUKYM IS
CpeaHero poeccuoHaTBEHOTO oOpazoBaHust / H. I1. KanamHukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u non. — MockBa: M3zmatensctBo FOpaiiT,

2020. — 244 c. — (Ilpodeccuonanpuoe oopazoanue). — ISBN 978-5-534-09161-8.
— Tekcrt: anexkrponnsiii // ObC HOpaiir [caiit]. — URL.: https://urait.ru/

7. Jlorsunenko O.B. ®wusuka: yue6nuk /O.B. JlorBunenko.- Mocksa:
KHOPYC, 2019.- 342c.- (Cpennee npodeccuonanbioe obpazopanue). ISBN 978-5-
406-06464-1

JlonoJIHUTEIbHbIE YUeOHbIe U3TaHUsA

8. BacunpeB, A. A. dusmka: ydeOHOE TOCOOME JJii CpEeTHEro
npodeccuonanbHoro oopasosanus / A. A. Bacuibses, B. E. ®egopos, JI. /1. Xpamos.
— 2-¢ m3a., ucnp. u mon. — Mocka: MznarensctBo Opaiit, 2020. — 211 ¢. —
(ITpodeccnonansroe obOpazoBanme). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

9. Mycun, FO. P. ®usuka: koneOaHus, ONTHKA, KBaHTOBas (HU3MKa:
y4yeOHoe mocobue Jyisi cpeaHero npodeccuoHanbHoro oopazosanus / 0. P. Mycun.
— 2-¢ m3a., ucnp. u mon. — Mocka: MznarensctBo Opaiit, 2020. — 329 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:

anektponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/
10. Mycun, 0. P. ®usuka: MexaHuKa CIUIONIHBIX CPEd, MOJCKYJISIpHAs
¢Gu3uKa U TepMOJMHAMHKA: ydeOHOE MOCOOWe s CpeaHero mpodecCHOHATBLHOIO

obpazoBanus / O. P. Mycun. — 2-e u3a., ucnp. u jnon. — Mocka: M3gaTenscTBo
IOpaiit, 2020. — 163 ¢. — (Ilpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanektponnsii // OBC IOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHeT-pecypcesl

11.www.fcior.edu.ru (DenepanbHBIT HEHTP UHPOPMAITMOHHO-

00pa3oBaTeIbHBIX PECYPCOB)

12. www.dic.academic.ru (Axagemuk. Cl10Bapu M SHITUKIIOIICTUH )

13. www.booksgid.com (DnexTponHas 6udauoTeKa)

14. www.globalteka.ru (I'mo6anpHast GuOIHOTEKA DICKTPOHHBIX PECYPCOB)

15. www.window.edu.ru (EnuHOoe OKHO JocTyma K 00pa3oBaTelIbHBIM
pecypcam)

16. www.st-books.ru (JIyurras yueOHast mureparypa)

17. www.scool.edu.ru (Poccutickuii 06pa3oBaTeIbHbIN MTOPTAT)

18. www.ru/book (DnexkrponHast OMOIHOTEUHAS CHCTEMA)

19. www.alleng.ru/edu/phys.htm (O6pa3oBarenbHbie pecypchl MHTepHEeTa -
duzuka)

20.  www.school-collection.edu.ru  (Enunas  koyiekiust — IUQPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB)

21.24 https//fiz.1september.ru (YueOHO-MeTOAMUECKas ra3eTa « Du3nkay)

22. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl 1o pusuke)
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23. www.nuclphys.sinp.msu.ru (S1nepnas ¢pusuka B atepuere)

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

25. www.kvant.mccme.ru (OKypaan «KBauT»)

26. www.yos.ru/natural-sciences/html OKypuan «Ilyts B HayKy»)

27. DneKkTpoHHBIN pecypc nnudpoBoit oopazoBatensHOM cpeast CITO
PROFo6pazoBanue;

MeToauyeckue yKazaHusi AJs 00y4aIOIIUXCS 10 OCBOEHUIO THCITUTLTHHBI

28. Meronuyeckue yKazaHHs Ui  OOYYarOIIMXCS 1O  BBIOJHEHHUIO
PaKTHYECKUX padoT.

29. Meronuyeckue yKazaHHs Uil OOYYArOIIMXCS 1O  BBIOJHEHHUIO
1a00paTOPHBIX pabOT
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4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

JYUYEBHOM NCIUILINHBI
4.1.

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

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH U YBAXKEHHMSI K HUCTOPUU U JOCTHXKEHUSIM
OTEYECTBCHHOH (pu3muecKoi HayKu; (PU3NUECKH IPaMOTHOE MOBEICHHUE B
po¢eCCUOHAIBPHON JIEATETLHOCTH U OBITY IPU 0OpaIeHUuH ¢ MprudopaMu
U yCTPOMCTBAMHU;

- TOTOBHOCTb K IPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTM(pHUKAIMA B H30paHHON MpPO(pECCHOHATBHON NeATENFHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH (PU3UYECKHX KOMIIETECHLIUI B 3TOM;

- YMEHHUE HCIOJb30BATh JOCTHKEHHS COBPEMEHHOW (hHM3NYECKOM
HayKl M (U3MUYECKUX TEXHOJOIMH JJIs TOBBILIEHUS COOCTBEHHOTO
WHTEIUICEKTYaJJbHOTO  pPa3BUTUSI B  BBIOpaHHOH mpodeccHoHAIbHON
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;

- YMEHHE YIPAaBIATH CBOCH ITO3HABATEIIBHOW JAESITEIBHOCTHIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIIEKTYaJlbHOTO
pa3BUTHS;

Memanpeomemuule:

- HCIOJIb30BaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJI0B MO3HAHUS (HAOII0EHUS, ONIMCAHUS, U3MEPEHMUSI, SKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH ENCTBUTEIILHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MIOCTAHOBKM 3aJaud, (OpMyTUpOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHCTEMaTH3alluu, BBISBICHUS MPUUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, OMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB IS
U3Y4YEHUsI Pa3JIMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SBICHUH U
MPOIIECCOB, C KOTOPHIMM BO3HMKAeT HEOOXOAUMOCTh CTaJKUBAaThci B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
He0OXO0IMMBIE I UX pealn3alluy;

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

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

- yMEHHE NYOJMYHO TNPEACTaBIATH pPe3yiabTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH MAMCKYCCHUH, JOCTYMHO WU TapMOHUYHO coOdYeTas
cojiepkanue 1 (opMbl IpeCTaBIIeMON HHPOpMAIIH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTUHE MHpa, O
crucreMooOpasyroneil ponu (GU3MKH B Pa3BUTUU €CTECTBEHHBIX HAYK,

uacun U ONpeaciiATb  CpCACTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

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

- BBITIOJTHEHUE
nabopaTopHO pabOThI
(pponTanbHasg popma
paboThl)

[Ipomexxyrounas
arrecrauus B 1
ceMecTpe B popme
npyrue Gpopmbl
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; IOHMMaHU€ POJM ACTPOHOMHUHM B  MPAKTUYECKOHN
JESTEIbHOCTH YEJIOBEKA M JAJIbHEHUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JI0BEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacrno3HaBaTh (hU3HUECKUE
ABNCHUS (IIPOIeCChl) U OOBSICHATH UX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZHOE TaJEHHUE Tell, [JBUXKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aNMOJICIICTBUE Tell, KojeOaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
nBIokeHue; nudysus, OpoOyHOBCKOE IBIKEHHE, CTPOCHUE JKUIKOCTEH H
TBEpABIX TeJl, U3MEHEHUEe o0beMa TeNl MPH HAarpeBaHUM (OXJIAXKIECHUH),
TEIUIOBOE  paBHOBECHE, UCIApEHUe, KOHJEHCAllUsd,  IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBiI3b CpeIHEU
KMHETUYECKOW PHEPrHMM TEIUIOBOTO IBMXKEHUSI MOJIEKYJ C aOCOIHOTHOM
TEMIIEpaTypol, NOBBIIICHHE JABJICHUS ra3a IMpPU €ro HArpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXJAy IapaMeTpaMH COCTOSHHUS rasa B
M30IIpoIeccax; JIEKTpU3alus TeJl, B3aUMOICHCTBHUE 3aps 0B, HArPEBAHUE
MIPOBOJHUKA C TOKOM, B3aMMOJIEWCTBUE MAarHUTOB, 3JEKTPOMArHUTHAs
WHIYKUWS, JOEHCTBUE MArHUTHOIO IIOJS HA HPOBOJHUK C TOKOM H
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHETHOE PAaclpOCTPAHEHUE CBETA, OTPaXCHHUE, MPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dbotosnexkTpuyeckuit  3PQPEeKT, CBETOBOE J1aBIECHHUE, BO3HUKHOBEHUE
JMHENYaToro CeKTpa aroMa BOAOPOJa, €CTECTBEHHAs M MCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BnajeHHE OCHOBOIOJIATAIOIIUMU (PU3NYECKUMH TOHSATUSAMHU U
BEJTMYMHAMU, XapaKTePU3YIOIUMHU (PU3UUECKIE MPOIIECChI(CBSI3aHHBIMHU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJEHUCTBUEM TeJl, MEXaHUYECKUMHU
KoJe0aHUsSIMHU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIIeCTBA,
TEIUIOBBIMH  MPOIECCAMU; DJJIGKTPUUYECKUM U MArHUTHBIM  TIOJISIMH,
ANEKTPUYECKUM TOKOM, DIIEKTPOMATHUTHBIMU KOJEOAHUSIMU M BOJIHAMU;
ONTHUYECKUMU SIBICHUSIMU; KBAHTOBBIMH SIBJICHUSIMU, CTPOEHHUEM aToMa U
aTOMHOTO $7pa, PaJMOaKTUBHOCTHIO); BJaJlEHUE OCHOBOIOJATalOIUMU
ACTPOHOMUYECKUMH TOHSTHUSMH, [O3BOJIAIOINIMMHU  XapaKTEPU30BaTh
MPOLIECCHI, TPOMUCXONALINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJlaKTHYeCKOM cpezie; ABMKeHHE HEOECHBIX T, BOJIOIHMIO 3BE3/1 U
Bcenennoi;

4) BrnajeHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEeHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAaHEHHMs MMIYJbCa, MPUHIINII
CYNEPHO3ULMH CHJI, MPUHIMI PABHONPABHOCTH WHEPLHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KNHETUYECKYI0 TEOpUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
3IEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMma Al ydacTka LIETH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYeCcKOor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHUs YHEPTUH, 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 COXpaHEHUs MacCOBOrO uucia, MocTynatel bopa, 3akoH
pPalMOAKTUBHOTO pacraja); YBEpEHHOE HCIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN NP aHaIu3e (PU3NUECKUX SABJICHUHN U MIPOLECCOB;

5) yMeHHEe YYMTHIBaTh TPaHUIBl NPUMEHEHUS H3YUYEHHBIX
¢bu3nyeckux Mojeiel: MaTepualibHas TOUYKa, HHEpLHaIbHAsICUCTEMA
0TCYeTa, UJCAbHBIN Ta3; MOJIEIH CTPOCHHUS I'a30B, KHUIKOCTEH 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,
UCIOJIb3yEeMbIMU B (pU3MKE: IPOBOJUTH MPSIMbIE M KOCBEHHbIE H3MEPEHUS
(U3NYEeCKUX BENUYMH, BHIOWpas ONTUMANBHBIA CHOCOO0 H3MEpEHHs W
UCIOJb3ys HW3BECTHbIE METOJbl OLIEHKM IOrPEHIHOCTeH H3MEepeHuil,
MPOBOJIUTh HUCCIIEOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HIPSAMBIX  HM3MEpPEHHH, 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-
HCCIIEIOBATENIbCKOW  AEATENbHOCTH C  MCIOJb30BAaHUEM IU(PPOBBIX
W3MEPHUTENBHBIX ~ YCTPOHCTB M JIaOOpaTOpHOTO  0OOpPYIOBAHUS;
C(OPMHUPOBAHHOCTh MPEJACTABICHUA O METOAaX IOJIy4YeHHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTb YMEHMSI PEIIaTh PaCUETHbIE 331a4M C SBHO
3aJaHHON (U3NYECKOH MOJENbI0, HCHOJIB3ysd (U3UYECKHE 3aKOHBI H
IIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud BBIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYHHBI M (HOPMYIBI, HEOOXOAUMBIC
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
MIOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3ajaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
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 PEHICHWH B TOBCEIHEBHON KU3HHM IS
oOecrnieueHns 6€30MacHOCTH MPHU 0OpalieHnH ¢ OBITOBBIMU NMPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH NMPUMEHEHMs JOCTHKEHUNH (DU3MKM M TEXHOJIOTUH 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 TIPEACTaBJICHUS y4eOHOW 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,
palMoHaIbHO paclpeieNsITh IeSTebHOCTh B HECTAHJAPTHBIX CUTYaLUsX,
aJIeKBaTHO OIICHMBATH BKJIAJl KAXKIOTO M3 YIACTHUKOB TPYIIIBI B PEUICHHE
paccMaTpuBaeMoil MpoOJIeMBl;

22




11) oBnagenue (CPOpMHUPOBAHHOCTH MPEICTABICHUN) MPaBUIAMHU
3anucu puznueckux Gopmys perabeHO-TOUeYHONU CUCTEMBbI 0003HAYECHHIA
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. @OoHA OLEHOYHBIX CPeICTB /Jsi TPoBeleHHUs] TMPOMEKYTOUHOI
aTTecTalui 00y4aromUXCsl M0 JMCHUIIMHE

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

KoHTpoJsibHBIC M TECTOBbIE 3aJaHUSA
KoHTpoBbHBIE 3a/1aHKS COAEPKATCS B IIPUIIOKEHUH 1.

MeToauyeckue MaTepHuaJbl
Metoauyeckue MaTepuabl, ONpPeIeIIIOIMe NPOLEIypbl OLICHUBAHUS 3HAHUM,

YMEHUHM, XapaKTepu3yllux (GopMupoBaHHUE KOMIIETEHIIMHA, COJAEpXKaTCsi B
NPUIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBbIEe CpeCcTBa
AJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
0/1.06 ®PU3UKA(YTJIYBJIEHHBI YPOBEHD)

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

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OueHuBaHue  pe3yiabTaTOB  BBIIOJIHEHUS  3aJaHUi  [POMEKYTOUHOW  aTTeCTalluH
00yyJaroIuxcs OCYILECTBIIAETCS HA OCHOBE CJIEAYIOLINX MPUHIIMIIOB!

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

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aJaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHIN, KOTOpble HE0OXO0AUMBI 1151 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

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

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPATUBHO OLIEHUBATh 00LIHE U MPOo(ecCHOHANIbHbIE KOMIIETEHIIMHY 00yJYaroInuXcs;

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

[Ipy BBINONHEHMM MPOLEAYP OLEHKM 3aJaHUM HCIOJB3YIOTCS CIEAYIOIME OCHOBHBIE
METO/BL:

METO/1 pacyeTa NepBUYHbIX OAJIIOB;

METO/] pacyeTa CBOAHbBIX 0aJIOB;

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAHUS pe3yIbTaToOB O0YUEHUS:

IlepeBoj nsiTh GanbHOM MIKAJIBI YU€Ta PE3yJIbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO HIKaJIY:

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
OrneHka 2 «HEYyTOBIECTBOPHUTEIILHOY <29

1.3. KoHTpPOJIbHO-0LIEHOYHbIE CPeICTBA
1.3.1 3ananmne:
3ananue:
1.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemnts 3agauy.

IIpumepHbIe BOpockl codeceq0BaHNS

1 Mexanndeckoe ABUKEHUE: ONPENEIICHNE, TPAEKTOPHS, IPOUICHHBIN ITyTh, IEpEMELICHUE,
CBA3b IIEPEMEIIECHUS C KOOpAUHATAMU TeJa.

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

3 I'padux paBHOMEpHOTO ABMXKEHUS. PaccMoTpeTs Ha mpuMepe:

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

5 I'paduk cKOPOCTH ITPU PABHOYCKOPEHHOM JIBUKEHUU.
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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. [lepriii 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 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKOW IHEPTHH.

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

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

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

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

26 CtpoeHue TBEPbIX, )KUJIKUX U ra3000pa3HbIX 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 KHHETHUECKOW JHEpruu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYIL.

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

30 M3otepmudeckuii mpoiiecc: onpezeneHue, 3akod boiins-MapuoTra, rpaduku mpoiecca.

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

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

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

34 HaceblieHHbIH 11ap. 3aBUCUMOCTb J1aBJIEHUSI HACBIIIIEHHOTO TIapa OT TEMIIEpaTyphbl

35 BnaxHoCTh BOo3yxa 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 3NMeKTPUIECKOro MOJsl. JHEPreTUIECKHE XapaKTEPUCTUKH DIIEKTPHUECKOTO TOJIS:
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSKEHUS

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEIMHEHUS! KOHJIEHCATOPOB
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44 DnexTpUueCKUH TOK: ONpEENICEHUE, HalpaBICHHUE, XapaKTEpUCTUKHU. 3akoH Oma g
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 T0JIE. [IUAIIEKTPUKHU B AIEKTPUUECKOM II0JIE.

48  DJnexkTpuyecKHid TOK B modynpoBojgHukax. CoOCTBeHHass  MPOBOJMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MarnuTHO€E 1oJIe: OIpeielIeHue, HallpaBiIeHue, IPaBUIO NIPaBOM PYKH, XapaKTePUCTUKU
noJyis (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHAs IPOHHULAEMOCTh
cpezbl). DHeprusi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHAyKUuU. [IpaBuno Jlenua.

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

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 ¢ aKTUBHBIM COIPOTUBIICHUEM, C KaTyLIKON
U KOHJIEHCATOpOM. J[eMCTBYIOIIME 3HAYEHUS CUJIbl TOKA U HAIIPSKEHUS

57 Tpanchopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns tpanchopmaTopos.

58 DnexTpoMarHUTHbIE BOJHBI W HUX 3KCIEpUMEHTalbHOe oOHapyxeHue. CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbIH 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 oTpaxkxeHHE 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 s Goroddpdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, B-, Y- U31y4eHus. PaqnoakTuBHbIE peBpalleHUs

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBA3W aTOMHBIX A1€Ep. S nepHble peakuun

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepnelii peaktop. TepMosiaepHsble peakiuu

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

79 DnexTpUYEeCKHi TOK B AJIEKTPOIUTAX. DJIEKTPOIU3 U €r0 3aKOHbI

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

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

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABromMOOMIb ynangercs OT MOCTa, JBUTAsChb PAaBHOMEPHO U MPSIMOJIMHEHHO €O
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKakeTcsi aBToMoOmib uepe3 10c, eciu B
HayaJbHbIi MOMEHT BPEMEHU OH HaXOJWJICs OT Hero Ha pacctossHuu 0,2 km?

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

3. CkonbpKko BpeMeHu OyeT magaTh Teio ¢ BeICOThI 0,02 kM, 0,08 kM?

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

5. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, OBMXKYIIMICS cO
CKOpOCTBIO 72 KM/4, €CITU BBIKJIIOYHTH ABHraTensb? CpemHsisi Cuia CONpOTHBICHUS aBHxkeHuto 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 poriecce M30XOPHOTO OXJIAXKICHHS TaBICHUE ra3a yMEHbIIWIOCHh B 3pa3a. Kakoii Obiia
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 KonumdyectBo TermioTel 9,4 MJDk. Ompenenuts paboTy raza U HU3MEHEHHE €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
tertoTsl 30 k/[x u coBepumiu padboty Haj razom 40 k/[x?

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

10. Ha kakoM paccTOSIHUM HaXOAATCS ApYT OT Jipyra TodeuHsle 3apaasl 2 HKin u 5 uKu, ecnu
OHHM B3aUMOJIEHCTBYIOT ApYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun onieHKH K TEOPEeTHYECKOMY 3aJaHHIO KpUTEepuu
OlleHKH
MakcumaJjibHbII
oama—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE W MMOHUMaHue (Pu3ndecKoin 1
CYIITHOCTH PACcCCMAaTPUBAEMBIX SIBICHUH U 3aKOHOB;
- JIaeT TOYHOE OIpejClIeHHe W HCTOJIKOBAHWE OCHOBHBIX TIOHSTHH,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYUH U UX CIUHUI] U3MEPECHHUS,;
- BepHO 0(hOpMJIISIET COMYTCTBYIOINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSTEIBLHOCTD CYXICHUM, IIPUBOJIAT
BEpHBIC apTyMEHTHI, JIeJIaeT MPABUIbHBIC BHIBOJIBI;
- TOCIIEIOBATENBHO, YETKO, CBSI3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAET Ha
COITYTCTBYIOIIIHE BOIPOCHI
2 - JEMOHCTPHpYET 3HaHWE€ W TOHMMaHHWe (U3NUYECKOW CYITHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTpyIHEHHUS B BBISIBICHUU B3aUMOCBS3H (U3NYCCKUX SIBJICHUIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IIPaBHJIbHO, 0€3 HM3MEHEHHsS OCHOBHOW CYyTH, JaeT
OTpe/CNieHUs] TIOHATUH, WCIONB3YIOTCS HAyYHBIE TEPMHHBI TPH
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (U3MUECKUX BEIUYMH M HMX CIHHHUIL
WU3MEPCHUS;

- BEpHO, HO C HE3HAYHUTEIBHBIMH OINMOKAMHU BBITIOJHSICT 3aluCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- TIpU OTBETE JAEMOHCTPHPYET CaMOCTOSTEIBHOCTh CYXKIICHUH, BBIBOIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTHPOBAHBL;

- B OINpPENEICHHOW JIOTMYECKOH TIOCIIEOBAaTEIILHOCTH  YYCOHBIN
MaTepHal M3jaraet, Ipyu OTBETE Ha BOIPOC JIOMYCKAECT HECYIIECTBEHHBIE
omuOKu U (WIK) HE OoJjiee ABYX HEJOUYETOB, KOTOPBIC CTYACHT MOJXKET
UCTIPAaBUTh CaMOCTOSITEIILHO TpU TPeOOBaHMM TPEMOAABATENS; HAeT
NPaBUJIbHBIC OTBETHI HA COMYTCTBYIOLIHE BOMPOCHI

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

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

- C CYLIECTBEHHBIMHU OIIMOKaMU BBIIOJHSET 3alKCh GOpMYIl, IpadUKoOB,
PUCYHKOB, CXEeM, KOTOpBIE CTYACHT IIOCIE 3aMeYaHUsi yCTPaHSIET
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 JONYILIeHa OjJHa Trpylas ommbOka u
(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE
3aTpy/AHEHUs, OTBeYasi Ha COMMyTCTBYIONINE BOIPOCHI

0,5

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

- HE 3HAET WIM JaeT HEBEPHOE OIPE/ICIIEHUE U MCTOJIKOBAaHHE OCHOBHBIX
NOHATHUH, 3aKOHOB, TeOpUH, (PU3MUYECKUX BEIWYMH U HX EIUHMUIL
M3MEpEHMUS;

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

UTOIro

Kpurepun oieHKH K NPAKTHYECKOMY 3aJaHUI0

Baaasl 3a

KPHUTEPHH OLCHKHU

Od¢opmiieHue ycja0BUA 321aHUSA MakcumajibHbII
oay1 — 0,4 6anaa
- BepHO 0(OPMJICHO yCIIOBHE 3a/1a4H, MPEACTABIICHBI BCE 0,4
(bU3UYECKHE BETUINHBI
- ycloBue 3afanusi 0hOpPMIIEHO ¢ HE3HAYUTEIbHBIMU 0,2
HETOYHOCTSIMH, TIPEJICTABJICHBI HE BCE (DM3MUCCKHUE BEITMINHBI
- ycloBue 3aaHusi 0hOpMIICHO HEBEPHO 0
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Hcnouab3oBanue pU3NYECKOl CHMBOJIUKH MaxkcumajibHbII
oaJsa —0,5 6a1a
- BEpHO 0003HAYEHbI CUMBOJIBI B YCIIOBUH 33/1a4H U B 0,5
dbopMyIax, UCMOJIb3yEMbIX B PEILICHUU 3a1a4U
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUHU 3aJ1a4M, JOMyIlEHa | 0,4
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEMbIX B PEIICHUH 3a]jauu
- fomyiieHa | HeTOYHOCTh MpH 0003HAYEHUH CHMBOJIOB B 0,3
YCIIOBUU 3aj1auu, | HETOYHOCTh B (hOpMyJIax, UCIIOJIb3yEMbIX B
pELICHUH 3a7auu
- TonyIIeHo 2 1 00Jiee HETOYHOCTH MPU 0003HAUYCHUH 0
CHMBOJIOB B YCJIOBUH 3a/1a4H, 2 U 00Jiee HETOUYHOCTEH 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 BEIMYMH B MeXAyHaApOIHYIO
cucremy eaunul (CH); 3anuch HEOOXOAMMBIX (PU3UIECKUX
dbopMyI; MaTeMaTHUECKUIA pacueT no (Gu3nueckoi Gpopmyne
- QITOPUTM PEUICHHUs 337a4l OTCYTCTBYET 0
IlepeBon enuan u3MepeHus GuU3NIeCKUX BEJUYNH B MakcuMaJbHBbII
Me:xayHapoanyw cucremy equmuui (CH) 0aaa —0,3 6anaa
- BEpHO IIE€PEBE/ICHBI PACcUYEThI IEPEBO/IAa BCEX €IMHUIL 0,3
U3MepeHus PU3NUECKUX BEIUYNH B MEXIyHAPOIHYIO CUCTEMY
equnu (CH)
- norrymieHa | ommoOKa mpy MPOBEICHUHN pacdeTa mepeBoia 0,2
eAMHUII U3MEepEeHUs GU3NIECKUX 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
U3MepeHusT PU3NUECKUX BETHUMH B MEXKIYHAPOIHYIO CHCTEMY
equnu (CH)
Hcnoab3oBanue pusnueckux (popmyJi s pelieHust MakcumaJjibHbII
3aJa4u oas1 —
0,5 6aa1a
- BEpHO U MOCIIEI0BATEIHHO 3aMKCaHbI Bce (DOPMYIIBI B 0,5
COOTBETCTBUH C CHMBOJIMKOH, HEOOXOMMBIE TSI
YCTAHOBJICHHSI COOTHOIICHHUSI CYIIECTBYIOIIETO MEXKIY
(U3HYECKUMU BETMYNHAMHU
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
(bU3UYECKHE BETUINHBI
- BEPHO, HO HEMOCJeI0BaTeIbHO 3aNCcaHbl (POPMYJIbI B 0,4
COOTBETCTBUH C CUMBOJIMKOM, HEOOXOAUMOI ISt
YCTAHOBJICHHSI COOTHOIICHHUS CYIIECTBYIOIIETO MEXKIY
(U3HYSCKUMU BETMUINHAMHU
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
(U3UYECKHE BETUIMHBI
- (hopmyIbl 3amMcaHbl OCIEAOBATEIHHO, HEBEPHO 3amucana 1 0,3

dbopmysa B COOTBETCTBHU C CUMBOJIMKOM, HEOOXOTUMOM IS
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YCTaHOBJIEHHS COOTHOIIEHHUS CYLLIECTBYIOIIETO MEXKIY
(bU3n4EeCKUMU BETUYNHAMU

- IOIyIIIeHa OJIHA OLIMOKa IIPU COCTABJICHUU YPaBHEHU,
CBSI3bIBAIOILUX (PU3HYECKHE BEITUYMHbI

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

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

0,2

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

MaremaTtu Yeckue pacuersbl o ¢puzndeckum popmyiaam,
KOTOpbIe XapaKTepHU3yIT paccMaTpruBaeMoe siBJIeHUe ¢
KOJIUYeCTBEHHOM CTOPOHBI

MakcuMaJbLHBII
oay1 — 0,5 6a1oB

- BEPHO MPOU3BEICHBI BCE MATEMATUIECKHUE PACUETHI 110 BCEM 0,5
¢dusnveckuM GopMysiaM B COOTBETCTBHH C €IMHUIIAMHA
u3Mepenuit pusmueckux Benuun (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKUX PACUYETOB 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
u3Mepenuii pusnueckux BenmmunH (CH),
- B OJTHOM PE3yJIbTaTe MaTEMAaTUYECKOTO pacueTa COICPIKUTCS
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 MaTeMaTHUECKOr0 pacyeTa COACPKHUTCS
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 MATEMAaTHYECKHX PACUeTOB COJIEPIKAT TOIBKO
1U(POBbIE 3HAUECHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PACUEThI 0
OtBer nocJjie pemieHns 3a1a494 MakcuMaibHbIH
0aJst —
0,2 6an10B
- 33/1a4a B KOHIIE PEIlIeHUs] COJIEP>KUT BEPHBIN OTBET 0,2
- 3a]1a4a He COJICPXKUT B KOHIIE PEIICHHUs BEPHOTO OTBETa 0
YcTHOE 00bsICHeHHE pellieHU s 321241 MakcumasibHbIH
0aJst —
0,3 das10B
- 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 HapyIlIeHa MMOCIIeI0BaTeIbHOCTb, JJOTHKA 0,2
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OOBSICHEHUS! peIICHUs 3a/1aHus, BEIBOIbI QpTYMEHTHPOBAHBI U
000CHOBAHBI; CTYICHT UCIIBITHIBACT HE3HAUUTEIbHbBIE
3aTPYAHEHUS, OTBEYAsl HA COITYTCTBYIOLIUE BOIIPOCHI

- 3HaYNTEJIbHO HAPYLIEHA I10CJIEI0BATEIbHOCTD, JIOTUKA 0
OOBSICHEHUS! PEIICHUs 331aHus (CTYJCHT 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. MarepuanbHO-TeXHHYeCKOe olecrneyeHHe [Jisi NPOBeJCHHS] TPOMEKYTOYHOI
arTrecTaluu
BrimonHenue 3amanuii IpOMEXyTOYHOW aTTECTalluy MPOBOAMUTCS B yUeOHOM KaOWHETe
«Dusnkay, 1adopaTopuu GUNKH.

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

OcHoBHbIE yUeOHbIe U31aAHUA

1. JmutpueBa B.®. ®uszuka qis npodeccuid M CIEHMUAIBHOCTEH TEXHHUYECKOTO
npoduis: yueOHUK IS CTYA. yupexaeHuit cpen. npod. oopazosanus / B.®. Jimurpuesa. - 8-e usn.,
crep. - M.: U3narensckuii neHTp «Akagemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®D. dusmka pi18 npodeccuid M CHEUATIBHOCTEH TEXHUYECKOTO
npoduns: JlabopaTropHblii mpakTukyMm: yuebHoe mocodue/ B.®. JImutpuena, A.B. Kopxkyes, O.B.
Myprazuna : (5-e w3m.) (B 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
npodeccuonansHoro obpazosanus/ H. Il. Kanamnukos, C. E. MypaBbeB. — 2-€ u31., UCIpP. H
nor. — Mocka: M3natensctBo FOpaiit, 2020. — 254 ¢. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekct: anexkrponnsiii // ObC HOpaiir [caiit]. — URL: https://urait.ru/

4. Kanamuukos, H. I1. ®usuka B 2 4. Yacte 2 : yueOHUK U MPAKTUKYM JJIsi CPETHETO
npodeccuonansuoro obpazosanus/ H. Il. Kanamnukos, C. E. MypaBbeB. — 2-€ u37., UCIpP. H
nor. — Mocka: U3natensctBo FOpaiit, 2020. — 244 c. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekct: anexkrponnsiii // ObC HOpaiir [caiit]. — URL: https://urait.ru/

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

JlonoJIHUTeIbHbIe Y4eOHbIe H31aHUsA

6. BacuibeB, A. A. ®wusuka: ydyebHOE mocobue s cpeaHero npodeccuoHaIbHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3a., uchp. U A0M. —
Mocksa: U3narensctBo HOpaiit, 2020. — 211 ¢. — (Ilpodeccnonanproe odpasoBanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

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

8. Mycun, 0. P. ®usuka: MexaHuKa CIUIOLIHBIX Cpel, MOJEKyispHas (usnka u
TepMOJIMHAMMKA: ydueOHoe mocobue misi cpeaHero mnpodeccruoHanbHoro obpazosanus / 0. P.
MycuH. — 2-e m3n., mcnp. u gon. — Mocksa: UzmarensctBo HOpaiit, 2020. — 163 c. —
(ITpoeccronanbrnoe obpazoBanue). — ISBN 978-5-534-03000-6. — TekcT: anexktpoHHbIi // DbC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/

HNurepHer-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 (PenepanbHblii EeHTP HHPOPMAITHOHHO-00Pa30BaTEIBHBIX PECYPCOB)

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

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

www.booksgid.com (DnekTpoHHas 6uOIHoTEeKa)

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

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

www.ru/book (Dnekrponnas 6uGIMOTEUHAS 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 (SIonepuas ¢usuka B Marepuere)
www.college.ru/fizika (ITogroroska k EI'D)
www.kvant.mccme.ru OKypuan «KBauty)
www.yos.ru/natural-sciences/html OKypuai «Ilyrs 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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