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1. TIACIOPT PABOYEI NMPOTPAMMBI YYEBHOW JUCHMILIAHBI
0/1.06 ®U3NKA

1.1. O6sn1acTb NpuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creluaanucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnennansroctu 49.02.01 duznueckas KyabTypa.

1.2 Mecro y4eOHOH JAUCHUILVIMHBI B CTPYKType MNPOrpaMMbl 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 TOBBIIMICHUS KBAIM(PUKAUU B
u30paHHOM TPO(DECCUOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHME WCIOJb30BaTh JOCTHUKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(bU3HUECKUX TEXHOJIOTUM ISl TIOBBIIICHUS] COOCTBEHHOTO MHTEIUICKTYaIbHOTO 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:

- WCIIOJIb30BaHUE PA3JIMYHBIX BHUJIOB NTO3HABATEIBLHON JESATEILHOCTH JI PEIICHUS
¢us3nueckux 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TO3HaHUS (HAOJIOJCHHS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMYHBIX CTOPOH OKpY’Karouen
JICUCTBUTEIILHOCTH,;

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

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



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

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

- yMEHHE MyOJUYHO TMPEJCTABIATh PE3yJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH 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 KapTHHE MUpPa, O CUCTEMOOOpa3yromiei poiu GU3NKH B pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YICHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNIHOCTH
HAOJIIOIAEMBIX SIBJICHHUM MHMKPOMHpA, MAaKpOMHpa M MEraMupa; I[OHHMAaHHE pPOJIHU
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 sBICHUS (IIPOILIECCHl) U
OOBSACHATHL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHHE IO OKPY>KHOCTH,
WMHEpLIUs, B3aUMOJCHCTBHUE TeJ, KOJIEOATENbHOE [BH)KEHHE, PE30HAHC, BOJHOBOE
nBrkeHue; nuddysus, OpOyHOBCKOE JBUKEHHUE, CTPOCHUE JKUJIKOCTEH M TBEPABIX TET,
M3MEHeHue oO0beMa Tel IpU HarpeBaHWM (OXJIAXKIEHUM), TEIIOBOE paBHOBECHE,
UCIapeHue, KOHACHcallus, TUIABICHHE, KPUCTAIUIM3alns, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
CBA3b CPEIHEW KMHETHMYECKOW SHEPIHH TEIUIOBOTO JBMKEHHUS MOJIEKYJ C a0CONIOTHOM
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHMSI Ta3a B M3OIMPOLECccax; BJIEKTpU3alus Tell,
B3aMMOJICMCTBUE 3apsiOB, HAarpeBaHUE 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, JuCIiepcusi cBera; (oTodnekTpuyeckuii 3¢hdexT, CBeTOoBOE
JaBJICHUE, BO3HUKHOBEHME JIMHEHMYATOro CHEKTpa aroMa BOAOPOJ]ia, €CTECTBEHHAs M
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIageHHE OCHOBOMOJIATAKONIMMHU (U3UYECKUMHU TIOHATHUSMHU WU BEJIMYUHAMH,
XapaKkTepu3yrIuMu (GU3NYECKUE MPOIECChI(CBSI3aHHBIMU C MEXaHUUECKUM JIBUKEHUEM,
B3aUMOJICHCTBUEM  Te€Jl, MEXaHUYECKUMM KOJeOaHUSMH U  BOJHAMU;, AaTOMHO-
MOJICKYJISIPDHBIM CTPOCHHMEM BEIIECTBA, TEIJIOBHIMU IMPOIECCAMU; DJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMHU KOJICOAHMSIMU U
BOJTHAMHU; ONTHUYECKUMH SIBJICHUSMH; KBAHTOBBIMHU SIBICHUSIMH, CTPOCHUEM aToMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIAJICHHE OCHOBOIOJIAral0IINMHU
ACTPOHOMUYECKMMH  TOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW CpeJe;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/] U BCelleHHOI];

4) BnajeHUE 3aKOHOMEPHOCTSAMM, 3aKOHAMU U TEOPUSIMH (3aKOH BCEMHUPHOIO
tsarotenus, I, II u III 3akoHsl HprOTOHA, 3aKOH COXpPAaHEHHUS MEXAHWYECKOW SHEPIUH,



3aKOH COXPAHEHHS] UMIYJIbCa, TPUHIUI CYNEPINO3ULIMN CUJI, PUHIIUI PABHOIPABHOCTH
UHEPIHUAIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpPaHEHMUS
AIEKTPUUECKOTro 3apsija, 3akoH KynoHa, 3akoH Oma s ydacTka 1ienu, 3akoH Oma s
IIOJTHOW JJIEKTPUYECKOW Lenu, 3akoH J[xoyma - JleHma, 3aKkOH 3JIE€KTPOMArHUTHOU
WHIYKIIUW, 3aKOH COXPAHEHUS JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETa, 3aKOH OTPa)KEHUS CBETA, 3aKOH MPEIOMJICHHS CBETA; 3aKOH COXPAaHEHUS SHEPTHUH,
3aKOH COXpaHEHHUS HUMITYJbCa, 3aKOH COXpPAHEHHs JJIEKTPUYECKOTo 3apsijia, 3aKOH
COXPAaHEHHUs MacCOBOTO YMCIA, MOCTYNaThl bopa, 3aKOH pajMOaKTUBHOTO pacmaaa);
YBEPEHHOE HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH MNpu aHanmu3e (U3HYECKUX
SABJIEHUU U IIPOLIECCOB;

5) yMeHHE yUUTHIBATh TPAHUIII IPUMEHEHUS M3YYCHHBIX (PU3NYECKUX MOJIEIIEH:
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 METOJIAaMHA HAy4YHOTO TMO3HAHUS, HCIOJIb3yeMbIMU B
du3HKe: MPOBOANTH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PHM3NUSCKUX BEIIMYWH, BHIOWpAS
ONTHMAJIBHBIA CIOCOO W3MEpPEHUST U HWCHOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3UUYECKUX
BEJIMYUH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysl (PU3MYECKUE TEOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOIBI, COOJIOIATH
nmpaBmiia OE30MacHOTO TpyAa MpU MPOBEACHUHM HCCIEAOBAaHUNW B paMKax y4eOHOTO
OKCIIEPUMEHTa H  Y4eOHO-HCCIEAOBATEIbCKON JAESITETbHOCTH C  HCIOJb30BAHHEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB ®  J1abopatopHOro  00OpY/IOBaHUS,
c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O METOAAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUM;

7) chOpMHUPOBAHHOCTh, YMEHHS pEIIaTh pPACUETHBIC 3a7a4d C SBHO 3aJlaHHOMN
bu3nuecKkoil MOJENbI0, HCMOJIb3Yys (U3UYECKHME 3aKOHbl M TPUHIIMIBI; HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITH (HU3UUYECKUE
BETUYMHBI W (POPMYINBI, HEOOXOAWMBIC IJII €€ peNICHUs, MPOBOIUTH pacyeThl MU
OIICHWBATh PEAJbHOCTh IMMOJTYYCHHOTO 3HAYCHHS (PU3NYECKON BENWYMHBI;, periaTh
KauyeCTBCHHBIC  3aJa4yM, BBICTpaWBas JIOTUYCCKA HEMPOTHBOPEUYMBYIO  IICTIOYKY
pacCcyXJeHU C ONMOpoM Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (U3UYECKUE
SIBJICHMS;

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBHM MPOTEKaHMs GU3UYECKUX SIBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUYECKUX
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) chopMHPOBAHHOCTH COOCTBEHHOH MMO3WIIMKM IO OTHOIICHUIO K (DU3UYECKOM
uH(popMaIK, MOTy4yaeMOil U3 pa3HbIX UCTOYHUKOB, YMEHHUI MCIOJIL30BATh LU(PPOBBIE
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TEXHOJIOTHH Ui TIOMCKA, CTPYKTYpUPOBAaHHUSA, WHTEPHPETAMU W TPEICTABICHUS
yueOHOW ¥ HAy4YHO-TIOMYJSIpHON WH(GOpMANUK; pa3BUTHE YMEHHUH KPUTHYIECKOTO
aHaJIM3a MoJTy9aeMoi HHpOpMaIIIH;

10) oBiameHue yMEHUSMH pabOTaTh B TPYINIE C BBHIMOJHCHHEM Pa3JTMYHBIX
COLIMATIbHBIX pOJIeH, TUIAHUPOBAaTh pPabOTy TPYMIbl, PalUOHAIBHO PaCHPECNATh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE paCCMaTPUBAEMO MIPOOIEMBI;

11) oBmagenue (chopMUPOBAHHOCTH TIPEACTABJICHHUM) TIPABUIAMH  3aIUCH
¢uznyeckux ¢Gopmyn penbedHO-TOUEUHOUW cucTeMbl o0o3HaueHuit Jl.bpains (ans
CJICTIBIX M CJIA0OBUASIINX O0YJArOITUXCS).

[IpodeccuonanbHasi ~ HAMPABICHHOCTh  y4eOHOM  NUCIMIUIMHBI  «Du3nKay
npenanojaraeT — LeJCHANMpaBiICHHOE  MPUMEHEHHE  MEarorMYecKux  CPEJCTB,
o0ecreynBalNIMX HE TOJBKO (OPMHUpPOBAHHE Yy OOYYaIOIMXCAd 3HAHWM, YMEHUH,
HABBIKOB 10 YYEOHOW JAUCIIUIUIMHE, HO W Pa3BUTHE MHTEpEca K JaHHOU MPOQPECCUuu Wiu
CIEIUATbHOCTH, I[IEHHOCTHOE OTHOIIEHUE, MPOPECCHOHANBHBIX KayeCTB JUYHOCTH
OyIIyIIero CrenuanncTa.

1.4 Koiu4ecTBO 4acOB HA OCBOEHHeE NMPOrpaMMbl YUeOHOI JTUCIUIIHHBI:
O0beMm OII 84 gaca, B TOM 4YHCIIE:
00s13aTeTbHON ayIUTOPHON yueOHOM Harpy3ku odydaromierocs 84 yaca.



2 CTPYKTYPA U COAEP KAHUE YUEBHOU JUCHUITINHBI
2.1 O0beM yueOHOI TUCHUIJIMHBI M BUABI Y4e0HOH padoThI

Bup yuedHoii paboTbl O0bem yacoB

Oo6bem OII 84
O6s13aTeJibHAsI ayIUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 84
B TOM YHCIIE:

JICKIINH, YPOKH 42
U3 HUX NPOGecCUOHANbHO-OPUEHMUPOBAHHOE COOEPHCAHUE 14
IPAKTUYECKHE 3aHSTUS 34
71a00paTOPHBIE 3aHATHS 8
U3 HUX NPOGhecCUOHANIbHO-OPUEHMUPOBAHHOE COOEPHCAHUE 4

[TpomexxyTouHas artectanus B popme:
I cemecTp - apyrue GopMbl KOHTPOJIs (CpeIHUI OalT 1O TEKYIIIMM OLIEHKaM yCIIeBA€MOCTH )
11 cemecTp — nuddepeHIpPOBaHHBINI 3a4eT




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

Konanl
Coaepixanue yueOHOro MaTepuaJa, JadopaTopHble U NPAKTHYECKHe KOMIIeTEHIIUIA,
HanMeHOBAHMe 3aHATHS, CAMOCTOSITe/IbHAsI padoTa o0y4arouierocs, KypcoBas pabora O6nen YpoBens (¢popmupoBanuro
(mpoekKT) (eciu NIpeyCMOTPEHBI), HHbIe BUbI y4eOHOl padoThl B KOTOPBIX
pa3aesioB U TeM 4acoB OCBOCHUSA
COOTBETCTBHH € Y4eOHBIM IJIAHOM ( B.T.4. NMPO(ecCHOHATBLHO- crocoo0cTByeT
OPHEHTHPOBAHHOE CO/IeP KaHMe) 3JIEMEHT
NPOrpamMMBbl
IlepBblii cemecTp
BBenenue ®Pu3nKa METOAbI HAYYHOI'O ITO3HAHMUSL. 2 1
Pa3zngea 1. Mexanuka 22 JIM4HOCTHBIE,
Tema 1.1. OcnoBbl | Conep:kanne y4eOHOro MaTrepuaJia 6 MeETaIlpeMETHBIE U
KHHEMATHKH Mexannueckoe — IBHKEHHE. XapaKTEPUCTUKM  MEXaHUYECKOIO  JABM)KCHUS: 2 1 IIPEAMETHBIC
nepeMelieHue, MmyTb, CKOpocTb. MblllIeUHass MEXaHUKa — TUIIBI U (POPMbI pabOTHI KOMIICTCHIINHA B
MBIIIL, PEKUMBI COKPAILLEHUSI MBIIIL, CUJIa U TOHYC CKEJETHBIX MbIL. OCHOBBI COOTBETCTBUHU C
KHHEMATUKU JBWKEHUU. OCHOBHBIC TMOHATHUS KUHEMATUKH: TOJOKEHUE, MYTh, @®I'OC cpennero
IEepEMEIICHUE, CKOPOCTh, YycKopeHue. IlocTymarenpHoe W BpamaTenbHOE ob1ero
JIBUJKECHHE, TMHENHBIE U YTIIOBbIE XapaKTEPUCTUKU. PABHOMEpPHOE NPAMOJIMHENHOE oOpa3oBaHus,
JBUKCHHUE. OTHOCHUTENIBHOCTh ~ MEXAHUYECKOTO0  JBHIKCHHSI. Yckopenue. YTBCPKIACHHOI'O
PaBHOonepemenHoe npsMoiuHeHoe aBUkeHHe. (CBOOOAHOE TMajgeHHe Tell. MIPUKA30M
PaBHOMEpHOE IBUKEHUE T10 OKPYKHOCTH. MunucrepcTBa
1[1)()(/)G(‘(‘ll()ll((.?bll()'()])LlCllIHLl])()()’(,lllll()(’ (‘()()(’[).)f('(lllll(’. O6pa3OBaHI/I$[ u
IIpoBecTH aHa/M3 MBIIEYHBIX ABUKCHUHN IPU Pa3IUYHBIX BUIAX AEATEIBHOCTH, Hayku PO ot
pa3paboTKy TPEHHUPOBOYHBIX IMPOrPaMM, HCCIICIOBAHUE BIMSHUS (DU3HUCCKON 17.05.2012 Ne 413
AKTMBHOCTH HA MBIIICYHYIO CUCTEMY U APYI'HE MPAKTUYECKUE ACIIEKTHI.
IIpakTuyeckoe 3ansitue Nel Pemenuwe 3agau no teme «PaBHOMEpHOE H 2 2
PaBHOYCKOPEHHOE JBUKECHUE).
IIpakTuyeckoe 3ansitue Ne2 Pemenne 3anaud no teMe «PaBHOMEpHOE JBHKEHHE 2
110 OKPYKHOCTH.
Tema 1.2. OcnoBbl | Coep:kanune y4eOHOro0 MaTepuajia 8
AMHAMHUKHU OcHoBHas 3ajmaya auHaMuku. BsaumopeiictBue Tten. Cua. IlepBblii 3akoH 2 1

Herotona. Bropoii 3akon Herotona. Tpetuit 3akoH HeroTona.
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Cnoxnbie nBmwkeHus. OnrcaHue NBYKCHHUI YeIOBEKa U €ro 3BEHbEB BO BPEMEHHU
u npoctpanctBe. OCHOBBI IUHAMHUKHU JIBH>KEHUM. OCHOBHBIC MOHATUS JUHAMHUKH:
WHEPIIMOHHBIC U CUJIOBBIC XapakTepUCTUKU. CHila U MOMEHT CHIIBI.
IIpodeccuonanbro-opuenmuposanioe cooeparcamue.

Bs3aumozeiicTBue Ten.

Cwibl B mpupojie. 3aKOH BCEMUPHOTO TsiroteHus. Cuia TsDKECTM W CHJIa 2

BCEMUPHOT'O TATOTEHHUSI.

IIpodeccuonanbro-opuenmuposannoe cooepaacanue.

[IpuBenute mNpUMEpPbl NPOSBICHHUS CHJIBI BCEMUPHOTO TATOTEHUS B TIEPUOJ]

TPEHHUPOBOK

IIpakTuueckoe 3ansaTue Ne3 Pemenne 3aad no reme «3akoHbl HproToHa» 2 2

JlabopaTopnoe 3anstue Nel '"l3ydueHme OCOOCHHOCTEW CHIIBI TPEHUS 2 2

(ckonpxkenusi) buosHepreTnka MbIIIEUHON [eATENbHOCTH. OCHOBHBIC MOHSTUS

KHHEMAaTUKHU: TOJI0KEHNE, TEPEMEIICHHE, CKOJIbKEeHue
Tema 1.3. 3akonbl | Coaep:kanue y4eOHOro MaTepuajia 8
COXpaHeHMs B Nmnynbe Tena. 3akoH COXpaHEHUs UMITYJIbca. PeakTUBHOE IBUKEHHUE. 2 1
MeXaHUKe IIpogheccuonanvro-opuenmuposannoe codepaicanue.

Kak paccunrtaTh UMIyJIbC 10 U 1OCJIE CTOJKHOBEHUS?

UToObI BBIYMCIUTH UMITYJILC JIO W TOCJI€ CTOJIKHOBEHHS, MCIOJIb3YHTEe (hopMyiy p=mv,

rac p — UMIYJIBC, M — MacCa, a V — CKOPOCTb. Hepeﬂ CTOJIKHOBCHHUEM BBIYUCINTE

UMITYJbC KAXKIOTO O0BEKTa W TPOCYMMHUpPYHTEe WX i moiydeHus oOmero. Ilocie

CTOJIKHOBCHUA CZ[GHafITG TO ke camoe. Eciam CTOJKHOBEHHE yrpyroe, 06H.IPIﬁ HUMITYJIBC

OCTacTCs IMOCTOSAHHBIM.

Mexanuueckass pabota cuibl. MomHocTs. OHeprus. Kunernueckass sHeprus. 2

[ToTenuuanpHas 3Heprus. 3aKOH COXPaHEHHSI MEXaHUYECKON IHEPIHH.

OOmeH »Hepruum B opraHu3me. Pacxon sSHepruM Ipu MbIIIEYHOH paboTe.

Buoxumuueckre ocHOBBI MUTaHMs. TenaooO0MeH — MeXaHU3Mbl TETIIONPOAYKIIH U

Teriootnayn. Pabouas runepemus, e€ MexaHu3Mbl. Perynsnus TemiooOMeHa mpu

pa3HbIX BUJAX MBIIICYHON JEATEILHOCTH

IIpakTnuyeckoe 3ansTue Ned4 PemeHue 3agad mo Teme «3aKOH COXPaHEHUS 2 2

UMITYJIbCa

IIpakTnyeckoe 3ansitue NeS Pemenue 3amau 1no teme «3aKOHBI COXPAaHEHUS 2

SHEPTUN
Paszgea 2. MoJsiekyJjsipHasi pUM3HMKa ¥ TEPMOJUHAMHUKA 18
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Tema 2.1. OcHOBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOil
TeOpPHUH.

Conep:kanue y4eOHOT0 MaTepuaJia

OcHOBHBIE T0JIOXKEHUS MOJIEKYJISIpHO-KHUHETHYeCKoW Teopuu. Pasmepsl u macca
MOJIeKyl © aToMoB. bpoyHoBckoe aBmxkenue. Juddysus. Crpoenue
I a3006pa3HHx, KUAKHUX W TBCPABIX TCII. CKOpOCTI/I ABWIKCHUA MOJICKYJ W HUX
U3MEpEeHHe.

WUneanbupiii  ra3. JlaBmenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETUYECKOW TEOpHUH.

YpaBHEHHE COCTOSAHUS UIICATIBHOIO Ta3a. ['a30Bble 3aKOHBI.

OcHoBHbIe (aKTOPbl BO3AYIIHON cCpefbl: (HU3MUYECKHe CBOICTBA, XUMHUYECKHM
COCTaB, MCXAHHUYCCKUC IIPHUMECH, MHUKPOOPraHU3MBI. dusudeckue CBONMCTBA
BOo3ayxa. Temmeparypa Bo3ayxa. BmaxkHocth Bo3ayxa. JIBHkeHHE BO3dyXa.
AtmochepHOe gaBiIeHHE. DIEKTPUYECKOE COCTOSIHHE BO3IYIIHOM  CpEIbI.
XUMHYECKU COCTaB BO3AyXa. 3arps3HeHHs] Bo3Ayxa U 0oprba cHumH. BnusHue
KJIMMAaTUYECKUX M OTOHBIX (DAKTOPOB HA 37J0POBHE M pab0OTOCTIOCOOHOCTH

N~

IIpakTuyeckoe 3ansaTue Ne6 Pemienue 3amad mo teMe «YpaBHEHHE COCTOSHUS
UJ€AJIbHOTO rasa. I'a30Bble 3aKOHBD»

Tema 2.2. OcHOBBI
TePMOIMHAMUKH

Coaep:xanue yueOHOro MaTepHaJia

(o3}

BuyTpenHss sHeprus uaeanbHoro rasa. Pabora u teriora kak Gpopmsl nepenadyu
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHBIN mpolecc.

IlepBoe Havamo TepMOAMHAMUKHU. BTOpOe Ha4asio TepMOAUHAMUKH.

CaoiicTBa cepieuHoi MbIIIIbl. MexaHuueckas paboTa cepaua. [IBukeHue KpoBu
no cocyaaMm. OCHOBHbIE 3aKOHbl T€MOJAMHAMUKH. ApTepuanbHOE J1aBJICHHE,
COCYJIUCTOE COINpPOTHBIIEHUE. Perymsuus kpoBooOpaiieHus. /[BuxeHue KpoBu Mo
BeHaM. Mukpouupkynsauus. Perynauus paOoTel cepiaua M apTepUaIbHOTO
nasieHus. KpoBooOpamenue npu ¢gusnueckoir padbore. MexaHU3MBbI PEryisiiuu
KpOBOOOpAIIIeHUsI B IOKOE U ITPU MBIIIEYHON padoTe

Tennossie aBurarenu. [lpunmun aedicteust ternoBoil MamuHbl. KITJ[ TenioBoro
nsurarens. OxpaHa Ipupoibl.

[Ipodeccuonanbro-opueHmuposannoe cooepacanue.

Uemy pasen KII/] TerutoBoro aBuratess, eciau temneparypa Harpeparens 8007

Ucxonnpie qanubie: Q (MoaydeHHas TETIOBOM MAIIMHOW SHEPTHS OT HarpeBaTesIs)
=800 Ix; A (paboTta, KOTOpYIO CMOIJIa COBEPIUINTH TeIuioBast MamnHa) = 280 JIx.
KIIJl TenoBol MammuHbl C 3aJaHHBIMH TNApAMETPAMH MO>KHO PACCUUTATH I10

JIMYHOCTHEIE,
MeTanpeaIMeTHbIEC U
peIMETHBIC
KOMIIETEHIINH B
COOTBETCTBUHU C
®I'OC cpennero
ob1ero
o0OpasoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku P® ot
17.05.2012 Ne 413
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dopmyne: 1 = (A / Q) * 100%. Pacuer: n = (280 / 800) * 100% = 35%. Ortser:
KIIJI TermoBoit mammnbl paBeH 35%.

IIpakTuyeckoe 3anusaTue Ne7 Pemenune 3amay nmo teme «llepBblii 3aKOH 2
TepMoAuHaMHUKU.  IIpuMeHeHme  mepBoro  3akoHa  TEPMOJMHAMHUKHA K
M30IIpoLeCcCam».
Tema 2.3. | Conep:kanue y4eOHOT0 MaTepHuaJia 4
ArperaTHsbie Wcnapenne n xkoHneHcauus. HacblleHHBIA map U €ro cBoiicTBa. AOCOMIOTHAS U 2
COCTOSHUA OTHOCHUTEJIbHAsl BIAXHOCTh BO3Ayxa. Touka pocsl. Kumnenue. 3aBUCHMOCTH
BeLleCTBA. TEMIIepaTypbl KUIIEHUS OT JaBiieHMs. lleperpersiii map M €ro HMCIOJIb30BAHHUE B
®da3oBbIe TEXHUKE.
nepexoanl JlabopaTopHoe 3ansitue Ne2 «/3MepeHrie OTHOCUTENBHON BIaKHOCTHU BO3TyXa» 2

HDO(/)ECTCTLI()HCL'H)H0'ODIV{C?HI'7'UI,DOGCIHH0€ COOC[)DI(?(IHLI@.
1. Tloyemy mnoka3aHHsl «BJIA’KHOT0» TEPMOMETPA MeHbIlle MNOKA3AHUIA
«CyX0ro» repmomerpa?

PesepByap «BnaxHoro» tepMomerpa oOEpHYT Mapiieil, OmylIeHHOW B COCyH C
BOJIOM. Boga cmaumBaeT Mapiio Ha pe3epByape TEPMOMETPA U NIPU €€ UCIapeHUun
OH OXJIaXK1aeTCsl.

2. MoryT /i1 B Xo0/€e ONBITOB TeMIEPATYPbl «CYXOro» H «BJIA)KHOIO0)»
TEPMOMETPOB 0Ka3aThCs OAUHAKOBBLIMH ?

Jla. B Xoze OnBITOB TEMIIEPAaTyphl «CYXOT0o» U «BIAXKHOT0» TEPMOMETPOB MOT'YT
0Ka3aThCsl OJUHAKOBBIMU TpU BiIakHOCTU 100%, T.K. B 3TOM Cilydae UCHapeHus C
MapiM «BJIAXHOT0» TEPMOMETpa NPOMCXOIUTh He OyaeT U OH He Oyner
OXJIaXKAAThCS.

3. Ilpy KakoM YyCJOBHHM PAa3HOCTH TMOKa3aHWH  TepMOMeTPOB
HauOoIbIIAsA?

HaunGonpmas pa3HOCTh TOKa3aHWK TEPMOMETPOB OyJeT TPH CYXOM BO3IyXe
(xorga BIaXHOCTh BO3ayxa O6mu3ka k 0%)

4. MoeT JM TeMIlepaTypa «BJIA’KHOI0» TepPMOMeETpPa 0Ka3aThCs BbIlle
TeMIIepaTyphbl «CyX0ro» Tepmomerpa?
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Temmeparypa «BJIaXHOI0» TEpPMOMETpa HMUKOIJIA HE MOXKET OKa3aTbCs BbIIIE
TEMIIEPATYPBI «CYXOr0» TEPMOMETPA, T.K. C MapJId Ha PE3EpByape «BIIAKHOIO»
TEPMOMETpPA UCHApSETCs BOJIA U NPH €€ UCIIaPEHUH OH OXJIAXKJaeTCs

5. «Cyxoii» U «BJIaKHBIID» TePMOMETP NCUXPOMETPA MOKA3BIBAIOT OJIHY U
Ty ke TeMnepatypy. KakoBa oTHocHTe/IbHAS BJIAKHOCTH BO31yXa?

Ecnm «cyxoit» m «BIaKHBIN» TEPMOMETP NMCHXPOMETpPA MOKA3bIBAIOT OJHY U Ty
e TeMIleparypy, TO BiIaXHOCTb Bo3ayxa 100%

6. Kakum Moxker ObITh mpedejbHOEe 3HAaYeHHEe OTHOCHTEJIbHOM
BJIA’KHOCTH BO3yXxa?

[TpenenbHOE 3HaYEHHE OTHOCUTENBHOM BIaKHOCTU Bo3yxa 100%

Coaep:xanue yueOHOro MaTepHaJia 4
XapakTepucTHKa JKUJIKOTO COCTOSIHHUS — BemecTBa. [IOBEpXHOCTHBIA  CIOM 2
KuAKocTU. KanniuisipHble sSBICHHUS.
XapakTepucTuka TBEpAOIro COCTOsHUSA BelecTBa Kpucraminueckue u amopdHbie
Tena. CBOMCTBA TBEPBIX TEIL.
IIpakTyeckoe 3ansaTue Ne§ Penenue 3anad 1o reme: «BiaakHOCTb BO3LyXa». 2
Pa3nen 3. DiekTpoanHaMuKa 9 JInuHoCTHBIE,
Tema 3.1. Copneprxxanue y4yeOHOIro MaTepuasa 9 MeTanpeIMeTHbIE U
DIIeKTpHYecKoe ONEeKTpUYecKue 3apsibl. 3aKOH COXPAHEHMsI JJIEKTPUUYECKOTO 3apsiia. 3aKoH 2 NpCAMCTHBIC
noJje Kynona. KOMIIETCHIIVH B
Onektpuueckoe moie. HanpspkeHHOCTH — dnekTpuueckoro mons. IIpuHnmn COOTBETCTBUU C
CYTEPIIO3UIINH TIOJIEH. ®I'OC cpennero
o011ero
Pab6ora cun snexrpocrarnueckoro mons. [lorennuan. PazHOCTh MOTEHIHMAIOB. 2 obOpazoBaHwus,
OKBHUIIOTEHI[HAJIbHBIE TITOBEPXHOCTH. CBa3b MEXAY HaOpsDKEHHOCTBIO U YTBCPKIACHHOTO
Pa3HOCTBIO MOTEHIHMAIOB AIEKTPUYECKOro Mojs. 1IpOBOJHUKM B 3JIEKTPUYECKOM IpUKA30M
nosie. JINJIEeKTPUKHU B 3IEKTpUYECKOM noJie. [lossgpusanus Au3IeKTpUKOB. Mumnuncrepcrsa
IIpakTHyeckoe 3ansiTue Ne9 Pemenre 3aga4d o teme «QIEKTPUUECKOE MOJIEN 2 obpasoBaHus 1
IIpakTnyeckoe 3anaTue Nel0 Pemenue 3agad no teme «JIEKTPUUECKOE TOJIEN 2 Hayku P® ot
Konnencaropsl. CoeriHeHHEe KOHJEHCATOPOB B OaTapero. DHEprus 3apspKeHHOTO 1 17.05.2012 Ne 413

KOHACHCATOpa. 9Hepms{ SJICKTPHUYCCKOTO ITOJIA.
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Apyrue ¢opmMbl KOHTPOJsA (cpeaHHii 0a/y1 MO TEKYIIMM OIleHKaM
yCIeBaeMOCTH)

Bropoii cemecTp

Tema 3.2. 3akonsl | Conep:kanue y4eOHOro MarepuaJia 6
NOCTOSTHHOTI' 0 YcnoBusi, HEOOXOAUMBIE ISl BOSHUKHOBEHUS U TOAJEPXKAHUSA DIIEKTPUUYECKOTO 2
TOKAa Toka. Cuiia TOKa M IJIOTHOCTh TOKA. 3akoH Oma Jyisi yyacTKa Ienu. 3aBUCUMOCTb
3JIEKTPUYECKOTO COMPOTUBIIEHUSI OT Marepuaia, JUIMHbI U IUIOWAAN MTOIEPEYHOrO
CEYCHHUS MPOBOJHUKA. 3aBUCUMOCTH  COINPOTHUBJICHUS  MPOBOAHUKOB  OT
temrepatypbl. DJIC ucrounuka. 3akoH Owma jusi nonHod uenu. CoenvHEHHE
poBOAHUKOB. COCIMHEHUE NCTOYHUKOB AJICKTPUICCKON YHEPTHH B OaTapero.
TemoBoe neicTBUE 3IEKTpUYEcKOro Toka. 3akoH Jlxoymns-Jlenna. PaGorta wu
MOIITHOCTb JJIEKTPUUYECKOTO TOKA.
IIpakTuyeckoe 3ansaTue Ne 11 «3akoHBI MOCTOSHHOTO TOKa) 2
Jladoparopnoe 3ansitue Ne3d «lI3ydyeHwe 3aKOHOB TIOCIEIOBATEIBHOTO U 2
NapajuieIbHOTO COEIMHEHUS TIPOBOJHUKOBY
1[]7()(/)C(‘(‘ll()ll(l.?hlI()'()])LlCIIIHLl[)()(i(lllll()e (,‘()()C[)Jf(‘clllll(),.
B Ovimy u 6 npomviuiienHocmu 8 31eKMpUYecKYI0 Yenb COeOUHSIOMCS Cpa3y
HECKOJIbKO 17()177[7()6”/77({7617 IHeEP2UU. Paznuuarom mpu uoa COCOUHEHUS]
conpomuenenutl (pe3ucmopos):
1.nocneoosamenvroe coeounernue 1711)()(>’()()IILIK()()’
2.napannenvHoe coeounenue npo8OOHUKOB
3.cmewannoe coeounenue I’Z[)()(i'()()llllK()(f
Kaxk eviensaoum cxema coeounenus? M3zobpazume HazusaoHo.
Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia 2
DIIeKTpUYCCKH I ONEeKTpUYEeCKU TOK B MeTalaX. OJEKTPUYECKMH TOK B  AJIEKTPOJIUTaX. 2
TOK B Pa3/IMYHBIX | DnekTpoiu3. 3akoHbl Dapajnes. [IpumeneHne anekTpoin3a B TEXHUKE.
cpenax OJIEKTpUYECKUI TOK B ra3ax M Bakyyme. MoHwmsamus rasa. Buasl ra3oBbix
pa3panos. [Tonstue o mmazme. CBONCTBAa U IPUMEHEHNE JIEKTPOHHBIX ITyYKOB.
DNeKTpUYecKuii TOK B MONynpoBoaHuKax. CoOcTBeHHass MPOBOJUMOCTD
TIOJTYITPOBOTHUKOB. [10ynpoBOAHUKOBEIE TPHOOPHI.
Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 4
MaruuTHoe nosie | Bektop UHIYKUMM MarHUTHOrO mojs. JleficTBue MarHMTHOro ToOJisl Ha 2

Tema 3.5.

OpSIMOJIMHEMHBIH TpOBOAHUK ¢ TokoM. Cuna Awmmnepa. 3akoH Awmmepa.
Bzaumopencteue TokoB. JIeHCTBME MAarHMTHOIO MOJISI HA JBHXXYIIMICSA 3apsil.
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DIeKTPOMATrHUTH
asi MHAYKIUs

Cuna JlopeHnma. OmnpenaelieHUE YAEIBHOTO 3apsia. YCKOPUTEIU 3apsiKEHHBIX
yacTull. OnekTpomarHuTHas uHAykius. [lpaswio Jlennma. O3/1C unnykuuum B
JIBUXKYUIUXCA MPOBOJHUKAX. SIBIeHHEe caMOMHIYKIUU. MHIYKTUBHOCTb. DHEPrus
MarHUTHOT'O TOJI.

IIpakTnyeckoe 3ansitue Nel2 Pemenue 3agau «MarHutHoe — Moje» 2
«OIJIEKTPOMAarHuTHasi MHAYKLUS)
Paznen 4. Kosiedanusi 1 BOJIHbBI 10 JInaHoCTHEIE,
Tema 4.1. Copnepxxanue yueOHOro MaTepuaJa 6 MeETaIlpeMETHBIE U
MexaHnundeckue KonebarenpHoe IBUXXCHUE. ['apMoHmnueckne KoJIeOaHHSL. CB0OOIHBIE 2 NpeaAMETHBIC
KoJIe0aHus MexaHudeckue Kosebanus. [IpeBpamieHue SHEpPruMm Tpu  KoseOaTeabHOM KOMIICTCHIINHA B
nBwkeHun. BectuOynspHast ceHcopHas cuctema. llepudepuueckuit otnen, COOTBETCTBUHU C
Tema 4.2. NPOBOJSAIIME IIyTM M KOPKOBBIM OTHEN BECTHOYISPHOIO aHAIM3aTOpa. ®I'OC cpennero
Yupyrue BoJIHBI [Tonepeunsle U NPOAOIBHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI. o0ero
Wurtepdepennus BosH. [loHsATHE O QU paKIFK BOIH. oOpasoBaHus,
IpakTuyeckoe 3ansaTue Ne 13 Pemenue 3a1au «MexaHudeckue KojaeOaHus U 2 YTBEPKICHHOIO
BOMHEL MIPUKA30M
Jladoparopnoe 3ansatue Ned «lI3yyeHue 3aBHCHUMOCTH IE€puoaa KOJeOaHUI 2 Munucrepersa
HUTSHOTO MasATHUKA OT JUIMHBI HUTU. BecTuOymsipHas ceHcopHas cucTeMa.» o0pasosanus u
Hayku PO ot
Tema 4.3. Copepxanue yueOHOIro MaTepuaJa 4 17.05.2012 Ne 413
daekTpomarHuTH | CBOOOIHBIE AneKTpoMarHuTHbIe KoneOanus. dopmyna Tomcona. IlpeBpamenue 2
ble KoJIeOaHust SHEPruul B KoJe0aTeIbHOM  KOHTYpE. ['enepatop  He3aTyxaromux
3JIEKTPOMArHUTHBIX KoJIeOaHui. BeIHYK/IeHHBIE 2JIeKTpUYeCKHe KoJeOaHusl.
Tema 4.4. IlepemeHHbI1 TOK. EMKOCTHOE M WHIYKTUBHOE CONPOTUBIICHHS NEPEMEHHOIO
DJIeKTPOMArHuTH | ToKa. 3akoH OMa JUIsl Ienu epeMeHHOro Toka. PaboTa M MOIIIHOCTH IEPEMEHHOTO
bI¢ BOJIHBI Toka. ['eHeparopsl Toka. Tpanchopmaropsl. Ilomyuenue, mnepenaua u
pacrpeeneHue JIEKTPOIHEPTUH.
DONeKTpOMarHUTHOE ToJie KaK 0COObIN BUJ MaTepuu. DJIEKTPOMArHUTHbIE BOJIHBI.
Bubpatop I'epria. OTKpBITHII KOJeOaTeNbHBINA KOHTYP.
Nzo6perenne paauo A.C. Ilomoeim. Ilonstue o pamuocBsizu. IlpumeHenue
AJIEKTPOMArHUTHBIX BOJIH.
IIpakTuyeckoe 3ansitue Ne 14 Pemenue 3a1au «9NeKTpOMarHUTHbIE KOJIEOAHUS 2
Y BOJIH»
Paznen 5 4 JImgaHOCTHEIE,
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Ontuka

MCTaIIPEAMETHBIC U

Tema 5.1 Copnepxxanue yuyeOHOIo MaTepuaJa 4 IIPEMETHBIE
IIpupona cBera CKOpOCTh pacnpOCTpaHEHHUsl CBETAa. 3aKOHbI OTPAKCHHSI W MPETOMJICHHUS CBETa. 2 KOMIICTCHIINHA B

[Tonnoe orpaxenue cBera. JIunzbl. ['ma3 kak onruueckas cucrema. OnTuyeckue COOTBETCTBUU C
Tema 5.2 pUOOPBHIL. ®I'OC cpennero
BoJsiHoBBIE Wutepdepennust csera. KorepeHTHOCTh CBETOBBIX Jydeld. MHTepdepeHnms B ob1ero
CBOMCTBA CBeTa ToHKMX IUieHKax. Kombia Hetorona. Mcnonp3oBanue nHTEpPEepeHINM B HAYKEe U o0OpasoBanws,

texnuke. udpaxmus ceera. Judpakuus Ha Imenud B HapalieNbHBIX JIydax. YTBEPKACHHOTO
Tema 5.3. JudpakimonHas pemerka. MPUKA30M
CnenuanbHas [lomsipu3anuss  MONEpPEYHBIX  BOJIH. [lonspusanus  cBera. JIBoitHOE Munucrepcrsa
Teopus nyuyenpenomiuenue. [lonspounsl. Jucnepcus cera. Buapl cnekTpoB. CHeKTpbl o0pazoBaHus U
OTHOCHUTEJBbHOCTH | HcryckaHus. CHekTpsl momiomeHus. YiupTpaguoseToBoe M HH(pakpacHoe Hayku P® ot

u3iydeHus. PentrenoBckue nyuu. X npupona u cBoMCTBa. 17.05.2012 Ne 413

3putenbHblil aHanuzaTop. CTpoeHue rIiasza, crpoeHue ceryartku. [IpoBogsmiue

IyTH M KOPKOBBIM OTAEN 3pUTENbHOrO aHanusaropa. LlBeroBoe 3peHue.

[Toctpoenne wu300pakeHMs, HpeJoMIIAIOlIas Ccuia Tia3za. AKKoMojauus, ee

MexaHu3M. Pedpakius rnasa u ee HapyueHus:: OJIM30PYKOCTb, AaJbHO30PKOCTb

CIIOPTCMEHOB.

[Tocrynarel  OiHmTeiiHa. IIpocTpaHCTBO W BpeMms cCIELUAIbHOW TEOPHH

OTHOCUTENIbHOCTH. CBsI3b MacChl M SHEPTUU CBOOOHON YaCTUIIbI. DHEPIHsl TOKOS

IIpakTnueckoe 3ansitne Nel5 Pemenune 3amau  «lIpenomsienue  cera. 2

JlnbpaxknmoHHas pemeTka»
Pa3znen 6. KBanToBas pusnka 5 JInuHoCTHBIE,
Tema 6.1. Conep:xanue yueOHOro MaTepuaJia 4 METAlPEIAMCTHBIC U
KBanroBas KBanToBas runoresa [lnanka. Beemnuii porosnexrpuueckuii s3ppexr. DOToHBI. 2 HPCAMETHBIC
ONTHKA Buyrpennuii porosddexr. Tunbl porosnementos. asnenue csera. [lonstue o KOMIICTCHIIMHA B

KOPITYCKYJIIPHO-BOJIHOBOM MPUPOJIE CBETA. COOTBCTCTBUH C

Ipakruueckoe 3anaTue Nel6 Pemenue 3amau "®opMyna DiHmITEHHA 1714 1 @T'OC cpennero

dorosdpdexra. DoToHbI" obmurero

MpakTuyeckoe 3ansitue Nel7 Pemenme 3amau "dopmyna DifHmITeiHa s 1 obpasoBaHHu1,

dororddexra. Dotons!" YTBEPAKACHHOTO
Tema 6.2. @usuka | Coaep:kanue yueOHOro MmarepuaJia 1 TpHKa3OM
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aToMa

Tema 6.3. dusuka
aTOMHOIO siipa

Pa3BuTue B3IJIA/10B Ha CTpoeHUE BellecTBa. SnepHas monens atoma. OnbITe O.
Peszepdopna. Mozaens atoma Bogopoaa o H. bopy. ['umoresa ne bpoits.
EcTtecTBeHHass paiMOaKkTUBHOCTb. 3aKOH pPaJMOaKTUBHOTO pacnaga. CrnocoOsl
HAOJIOZCHUSI U PErUCTpalluM 3apsiKeHHBIX yacTull. CTpoeHHEe aTOMHOIrO sipa.
Jedext Macchl, dHEprusi CBA3M M YCTOWYMBOCTb AaTOMHBIX siaep. SlaepHble
peakuuu. VIckyccTBeHHAs paOAKTUBHOCTD.

Henenune Ttskensix spep. lLlemHas snepHas peakuus. Ymrpasisemas LEMHAs
peakums. SnepHelid peaktop. llosydeHue paaMOakTHBHBIX H30TOIIOB U HX
npuMeHeHue.  buosornueckoe — AE€WCTBME  PAAMOAKTUBHBIX  U3JIYUYECHHM.
DJIeMEHTApHBIE YaCTHUIIBI.

MunucrepcTBa
o0pa3oBaHUs U
Hayku PO ot
17.05.2012 Ne 413

JAnddepennupoBaHHbIN 3a4eT

HToro mo gucuunjinHe

84
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpeGoBanuss K MHHMUMAJBHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecrne4yeHNI0 y4eOHOM JTMCUMIINHBL:

Peanuzarus mporpaMMbl JUCIHHUIUTMHBI TpeOyeT Haauuus ydyeOHOro xabuHera
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YyCJie TPYIINOBBIX, WHJIWBHUIYAIbHBIX, HUCBMEHHBIX, YCTHBIX KOHCYJIbTAIUH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

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

- IOCKa yYeHHYECKasl.

TexHuueckue cpeacTra 00yUeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIAIHbIE TOCOOMS:  TUTaKaThl, Y4eOHO-HAIVISIAHBIE IMOCOOUS,
o0ecreynBamIIMe TEMAaTHUYECKHe WJUIIOCTpalMu 1o padodeil  mporpamme
JUCUUIUIMHBI, B TOM YHCIIE, BUACO-ayAM0 MaTepUabl, KOMIIBIOTEPHBIE IIPE3CHTALIUH.

Komneiorep umeeT 1ocTyn K JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, BBIXO/J] B
rno0anpHyl0  ceTb  VIHTepHEeT, OCHallleH JIMIEH3UOHHBIM  MPOTrpaMMHBIM
o0ecreyeHnEeM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI
OcHoBHBIC yueOHBbIC H3IaHUA

1. Kanamnukos, H. I1. ®u3uka B 2 4. YacTh 1: y4eOHUK U MPAKTUKYM IS
CpeaHero po¢heCCUOHAIBHOTO oOpazoBaHust/ H. IL. Kanamnaukos,
C. E. MypaBbeB. — 2-¢ m3a., ucnp. U gon. — MockBa: M3marensctBo FOpaiiT,

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

2. Kanammnukos, H. I1. ®u3uka B 2 y. YacTh 2: yueOHHUK U MPAKTUKYM JIs
CpeJHero poeCCHOHAIIEHOTO obpa3zoBaHus / H. Il. KanamHukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u non. — MockBa: MzmatensctBo FOpaiiT,

2020. — 244 c. — (ITIpodeccuonanpHoe oopa3zoBanue). — ISBN 978-5-534-09161-8.
— Texcr: anexkrponnstii // ObC FOpaiit [caiit]. — URL: https://urait.ru/

JlonoiHUTeIbHbIE Y4eOHbIe U3IaHUsl

3. BacunseB, A. A. ®dusuka: ydeOHOe TOcOOME [JIsi CpEeIHEro
npodeccuoHanbHoro oopasonanusi / A. A. Bacunwes, B. E. ®enopos, JI. [[. Xpamos.
— 2-e u3n., ucnp. u gon. — Mocksa: UznarensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe oOpazoanue). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/
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https://urait.ru/
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4. Mycun, HO. P. ®wusuka: konebaHuWs, ONTHKA, KBAHTOBas (U3HKA:
yaeOHOe Tmocodue s cpemanero npodeccrnoHanbHoro oopazosanus / FO. P. Mycus.
— 2-e u3n., ucnp. u gon. — Mocksa: UznatensctBo Opaiit, 2020. — 329 c. —
(ITpodeccnonansHoe obOpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:
anektponubii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

S. Mycun, 10. P. ®usuka: MexaHUKa CIUIOIIHBIX CPEZ, MOJEKYJSpHAs
¢u3MKa B TEPMOJWHAMHUKA: Y4eOHOE MOCOOME IS CPEAHETo MPOQPECCHOHAIBHOTO
obpazoBanus / 0. P. Mycun. — 2-e u3a., ucnp. u jnon. — Mocka: M3paTenscTBo
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansrnoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponsnsit // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesl

Q. www.fcior.edu.ru (DenepanbHbIT HEHTP uHGOPMAITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. Cl10Bapu B SHITUKIIOIIC UM )

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

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

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

ecypcam

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

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTeIbHBII TOPTaI)

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

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

18.  www.school-collection.edu.ru  (Egubas  kosiekimus  1M(pPOBBIX
00pa30BaTEIBLHBIX PECYPCOB)

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

20. www.n-t.ru/nl/fz (HoGeneBckue taypearsl o GU3HKE)

21. www.nuclphys.sinp.msu.ru (SIaepuas ¢usuka B MHTEpHETE)

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

23. www.kvant.mccme.ru OKypuan «KBant»)

24. www.yos.ru/natural-sciences/html OKypuan «I1yts B HayKy»)

MeToanueckue yKkazaHusi JJsi 00y4arOIMUXCS M0 OCBOEHUIO TUCIUTIMHBI

25. Meronuueckne yKazaHus Uil  OOy4YalOIMIMXCS IO  BBIMOJHEHUIO
MPaKTUYECKUX PaboT.

26. Meronuueckne yKazaHUS IS OOYYalONIMXCS TI0  BBIIOJTHEHHIO
1abopaTopHBIX paboT
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4. KOHTPOJIb M OHLEHKA PE3YJIBTATOB OCBOEHUSA

YYEBHOM JUCHUATIIMHBI
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 yCTPONCTBAaMHU;

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

- YMEHHUE HCIOJb30BATh JOCTHKEHHS COBPEMEHHOW (hHM3NYECKOM
HayKl M (U3MYECKUX TEXHOJOIMH JJisi MOBBILIEHUS COOCTBEHHOIO
WHTEIUIEKTYaJJbHOTO ~ pPa3BUTUSI B  BBIOpaHHON mpodeccCHoHATbHON
NesTeNbHOCTH;

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

- yMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIC B3aHMMOOTHOIICHHS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

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

Memanpeomemuule:

- HCIOJIb30BaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSTeIbHOCTH Ul pelleHns (U3NYECKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX
METOJIOB MO3HAHUS (HAOIIOEHMS, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUIsL U3YYCHMSI Pa3JInYHBIX CTOPOH OKPYKAIOLIEH NeHCTBUTENBHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MOCTAaHOBKM 3aJaud, (OpMyTUpOBaHMs THIIOTE3bl, aHAIM3a U CHUHTE3a,
CpaBHEHHsI, O0O0OOLICHHS, CHUCTEMaTH3allMH, BBISIBICHUS MPUIUHHO-
CIIEZICTBEHHBIX CBSI3€H, OMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB IS
W3YYEHHS PAa3UYHBIX CTOPOH (U3WYECKHX OOBEKTOB, SIBICHUH U
MPOIIECCOB, C KOTOPHIMM BO3HHKAET HEOOXOAUMOCTh CTaJKUBAThCS B
npodeccuonanbHoOM chepe;

- yMEHHE TeHepupoBaTh
He0OXO0IMMBIE I UX pealn3alluy;

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

- yYMEHHME aHAJIM3UPOBaTh M TNPEACTaBIATh MH(MOpMAIUIO B
pa3IMYHBIX BUAAX;

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

npeomemmboie:

1) chopMupOBaHHOCTH NPEACTABICHUN O POJIM U MecTe (PU3UKHU U
aCTpOHOMHUHM B  COBPEMEHHOM  HAy4yHOW  KapTUHE  MHUpa, O
crucreMooOpa3yroneil ponu (GHU3MKH B Pa3BUTUH ECTECTBEHHBIX HAYK,

unacn U onpeacidaTb  CpPCACTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

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

- BBITIOJTHEHUE
nabopaTopHO pabOThI
(pponranbhas popma
paboThl)

[Ipomexxyrounas
arrecrauus B 1
cemecTpe B popme
npyrue GopmMbl
KOHTPOJIS (CpeIHUA
0aJu1 1o TeKyIIM
OLIEHKaM
yCIIEBAaEMOCTH),

BO 2 cEMECTpe — B
dbopme
nuddepeHIIMPOBAHHOT
0 3aueTa.

Meron nposeieHus
IIPOMEKYTOUHON
aTTeCTallu! -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/1aHus
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TEXHUKM M COBPEMEHHBIX TEXHOJOTHMM, O BKJIAJAE POCCUUCKUX U
3apyOeXKHBIX  Y4YCHBIX-(PU3UKOB B  pa3BUTHE HAyKd; [OHHUMAaHHE
(bu3MYECKO# CYNTHOCTH HAOIIOJaeMbIX SBICHUI MUKPOMHpPA, MAKPOMHPA
W Meramupa; IOHMMaHHE pPOJU AaCTPOHOMHHM B  IPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKA M JAJIbHEHUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJISl pELICHMsI IPAaKTUYECKUX 3a/1ay;

2) cdhopMUPOBAHHOCTH YMEHHMH pacrno3HaBaTh (hU3HUECKUE
ABICHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE  JBUKECHHE,
cBOOO/ZHOE TaJEHHUE Tell, [JBUXKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aNMOJICIICTBUE Tell, KojebaTelbHOe IBUKEHHE, PE30HAHC, BOJIHOBOE
nBIoKeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHE, CTPOCHHUE KUAKOCTEH U
TBEPABIX Tell, U3MEHEHUE o0beMa TeNl MPH HAarpeBaHUH (OXJIAXKICHUH),
TEIUIOBOE  paBHOBECHE, UCIApEHUe, KOHJEHCAllUsd,  IUIaBJICHUE,
KpUCTAIIN3alus, KUIIEHUE, BIIAXHOCTh BO3[yXa, CBSI3b CpeaHen
KMHETHYECKOW SHEPTHH TEIJIOBOTO ABIDKEHHSI MOJIEKYN C abCOMOTHON
TEMIIEpPaTypoii, TMOBBINICHWE J[aBIEHUS Ta3a IMPU €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXJAy IapaMeTpaMH COCTOSHHUS rasa B
M30Ipoleccax; dJISKTPU3AIIMs Tell, B3aUMOICHCTBUE 3apsA0B, HATPEBaHKE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKIMS, JEHCTBHE MAarHUTHOTO IIOJIA Ha TMPOBOJHUK C TOKOM U
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSMOJIMHEIHOE PACIpPOCTPAaHEHHE CBETa, OTPaKEHUE, MpeIoMIICHHE,
uHTephepeHys, Audpakuus U MOJspHU3alus CBETa, AMCIEPCUS CBETA;
¢dorosnexTpuyeckuir  3¢pdexr, cBeToBoe aBICHHME, BO3HUKHOBEHHE
JMHENYaToro CeKTpa aroMa BOAOPOJa, €CTECTBEHHAs M MCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BnajeHHE OCHOBOIOJIATAIOIIUMU (PU3NYECKUMH TOHSATUSAMHU U
BEITMYMHAMU, XapaKTePU3YIOIUMU (PU3UUECKIe MPOIIECChI(CBSI3aHHBIMHU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeJ, MEXaHHUYECKUMU
KoJe0aHUsSIMHU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIIeCTBA,
TEIUIOBBIMH  MPOIECCAMU; DJJIGKTPUUYECKUM U MArHUTHBIM  TIOJISIMH,
ANEKTPUYECKUM TOKOM, DJIEKTPOMArHUTHBIMU KONECOAHUSIMH U BOJHAMU;
ONTHUYECKUMU SIBICHUSIMU;, KBAHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aToMa U
aTOMHOTO $7pa, PaJMOaKTUBHOCTHIO); BJaJlEHUE OCHOBOIOJATalOIUMU
ACTPOHOMUYECKUMH TOHSTHUSMH, [O3BOJIAIOINIMMHU  XapaKTEPU30BaTh
MIPOLIECCHI, TPOMCXONALINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJJaKTHUYECKOM cpesie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BrnajeHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEeHUS
MEXaHUYECKOM DSHEPruM, 3aKOH COXPAHEHUS HUMIIYJbCa, MPUHIIUI
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KNHETUYECKYI0 TEOpUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
AIEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMa A ydacTka IenH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYeCcKor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
MPSIMOJIMHEIHOTO PAacIpOCTPAaHEHHUS] CBETa, 3aKOH OTPaKEHUS CBETa,
3aKOH TPEJIOMJIEHMS] CBETa; 3aKOH COXPAHEHUS DHEpPruu, 3aKOH
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COXpaHEHMs HMITYJbCa, 3aKOH COXPAHEHHUsS OHIEKTPUYECKOrO 3apsja,
3aKOH COXpaHEHHs MaccoBOTO uHWCIa, MOCTyjdarkl bopa, 3akoH
pPalMOAKTUBHOTO pacraja); YBEpEHHOE HCIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEH MpH aHanu3e GU3NUECKUX SIBICHUN U MPOIIECCOB;

5) yMeHHEe YYMTHIBaTh TPAHUIBl MPUMEHEHHUS H3YYEHHBIX
¢dbuznueckux Mojelel: MaTepuaigbHas TOYKa, HHEepUUalbHAasICHUCTEMA
0TCYeTa, UJCAbHBIN Ta3; MOJIEIH CTPOCHHUS I'a30B, KHUIKOCTEH U TBEPABIX
TeJ, TOUCYHBIN JIEKTPUUECKUM 3aps/,

sJepHasl MOJICNIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO siipa MpU
peuieHny GU3MYECKUX 3a/1a4;

6) BIaJeHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3YEMBbIMU B (DU3HKE: TPOBOAUTH MPSMbIE M KOCBEHHBIE U3MEPEHUs
(U3NYEeCKUX BENUYMH, BHIOWpas ONTUMANBHBIA CHOCOO0 H3MEpEHHs W
UCIONIb3YSl HW3BECTHBIE METOABl OLIEHKH TOrPEUTHOCTEH W3MEpEeHHH,
MPOBOJIUTh HUCCIEOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIONIb30BAaHUEM  TPSAMBIX  U3MEpPEHUH, OOBACHATH  MOTyYCHHBIE
pe3yabTaThl, WUCHOIB3yd (PU3MUYECKHE TEOpUH, 3aKOHBI WM MOHATHUS, H
JeNaTh BBIBOJBI, COOMIOAATH MpaBWiIa 0O€30MacHOTO Tpylda Mpu
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX yueOHOTO SKCIIEpUMEHTa U y4eOHo-
UCCIIEIOBATENILCKON  JSITENTbHOCTH C  HUCIHOJb30BaHUEM  IH(PPOBBIX
W3MEPHUTENBHBIX ~ YCTPOHCTB M JIaOOpaTOpHOTO  0OOpPYIOBAHUS;
c(hOPMHUPOBAHHOCTh MPEJACTABICHUNA O METOJaX TMOMyYeHUS Hay4YHBIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chopMHpPOBAaHHOCTH YMEHUS PEIIaTh PACYETHHIE 33]]a4U C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IIPUHIUIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/lauM BBIOWPATh (PU3NYECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYHHBI M (HOPMYIBI, HEOOXOAUMBIC
JUIs €€ pellleHus, NPOBOJUTH pacyeTbl M OLEHUBATh pPEaJbHOCTb
MIOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3ajaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBIECHUS;

8) chopMuUPOBAaHHOCTh YMEHHUSI TPUMEHSTH MOJTYYCHHBIC 3HAHMS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
Ul TIPUHATHS TPAKTHYECKUX PEHICHUH B TOBCEIHEBHON KU3HH IS
oOecrnieueHns 6€30MacHOCTH MPHU 0OpalieHnH ¢ OBITOBBIMU NMPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDKOJIOTHYECKOTO TOBEICHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH MPUMEHEHMs JTOCTMKEHUN (DU3UKU U TEXHOJOTUH s
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOU MO3UIIUU MO OTHOIIEHUIO K
¢buznueckoil nHbopMaIum, NOIydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUMN
UCMOJIb30BaTh IU(PPOBBIE TEXHOJOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETAlMA W TIPEACTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMAlUY; PAa3BUTHE YMEHUN KPUTHYECKOTO aHAIM3a TMOJIydaeMon
nH(popMaLnu;

10) oBnaseHue ymeHUsIMH pabOTaTh B TPYIIE C BHIIOJIHEHUEM
pa3NMYHBIX  COIMAIBHBIX  POJIEH, IJIAHUPOBaTh pabOTy TPYIIIEI,
palMoHaIbHO paclpeieNsaTh IeSTebHOCTh B HECTAHJAPTHBIX CUTYalUsX,
a/IeKBaTHO OLIEHUBATh BKJIAJ KaXKJI0TO U3 YUaCTHUKOB IPYIIbI B PEIICHUE
paccMaTpuBaeMoil MpoOJIeMBl;
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11) oBnagenue (CHOPMHUPOBAHHOCTH MPEICTABICHHI) MPaBUIAMU
3anucu puznueckux Gopmyi peiabeHO-TOUeYHONU CUCTEMbl 0003HAUCHUN
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. @oHA OLEHOYHBIX CPeICTB /sl TMPoOBeleHHUs] NPOMEKYTOYHOI
aTTecTalui 00y4aIOmIUXCsl M0 TMCHUIIMHE

IToxa3zaTenn u KPUTECPHUH OICHUBAHUA KOMHeTeHHI/Iﬁ
ITokazarenu wu KpUTCpUHU OLCHUBAHUA KOMHeTeHHHﬁ, OIMMCAaHHUEC IIKaJl
OLOCHMBAHMWA COACPIKATCA B IIPUITOKCHUN 1.

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

MeToauyeckue MaTepHuaJbl
Metoauyeckue MaTepuabl, ONPEIeIIONMe NPOLUEIypbl OLICHUBAHUS 3HAHUM,

YMEHUHM, XapaKTepu3yllux (QopMUpOBaHUE KOMIICTCHIIUM, COJAEpKaTCsi B
NPUJIOKEHHH 1.
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IIpuaoxenne 1
KoHTpOJIbHO-01I€eHOYHBbIE CPeICTBA
JJISl IPOBEACHUS MPOMEKYTOYHOM ATTECTALMM 1O JUCHUIIMHE
0]1.06 PU3UKA

1.1. ®opma npomMe:KyTOUHOM arTecramuu: /uddepeHnnpoBaHHbIi 3aueT (2
ceMecTp).

1.2. Cucrema olleHUBAHUA Pe3yJIbTATOB BbINOJHEHUSA 32JaHUI

OneHuBaHue pe3yJIbTaTOB BBINOJHEHUS 3aJaHUM IIPOMEKYTOYHON aTTECTALMU
00y4aroIuXxcsl OCYLUIECTBISETCA HA OCHOBE CIEAYIOLIUX IPUHIUIIOB:

JIOCTOBEPHOCTH OLICHKU — OLIEHUBAETCSl YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUII,
YMEHUH, MPAKTHYECKOr0 ONbITa, OOMMX W MNpodecCHOHANbHBIX KOMIIETEHIIUH,
MIPOJIEMOHCTPUPOBAHHBIX 00YYAIOIIMMHUCS B XO/I€ BHIIIOJIHEHUS 3aJaHUS;

aJICKBAaTHOCTH OIIEHKU — OIIEHKA BBIITOJIHEHUS 33JaHUI JTOJIKHA TPOBOJUTHCSA B
OTHOLIEHUWU TE€X KOMIIETEHLIM, KOTOphle HEOOXoauMbl sl  3()PEKTUBHOIO
BBINIOJIHEHHUS 3aaHMS;

HAJeKHOCTU OLEHKH — CHCTEMa OLICHUBAHMS BBINOJIHEHUS 3aJaHuil JOJDKHA
00J1a1aTh BBICOKOW CTENEHBIO YCTOMYMBOCTU NMPU HEOAHOKPATHBIX OLIEHKAX YPOBHS
cOPMUPOBAHHOCTH  3HAaHUM, YMEHHUH, TMPAKTUYECKOTO OMbITa, OOMMX U
po(heCCUOHATIBHBIX KOMIIETEHLUN 00yUarouXxcs;

KOMIIJIEKCHOCTH OLEHKM — CHCTEMa OLECHUBAHMS BBIIOJHEHUS 3aJaHUM
JOJDKHA TI03BOJISITH HMHTETPATUBHO OLIGHMBAaTh 00ImMe U mIpodeccuoHallbHbIE
KOMIIETEHLIUH 00yUaroIuXCs;

OOBEKTUBHOCTH OLIEHKH — OLIEHKA BBIMOJIHEHHSI KOHKYPCHBIX 33JIaHUN JTOJKHA
ObITh HE3aBHUCHUMOW OT OCOOEHHOCTEW Npo(ecCHOHATBHON OpHEHTALMH WM
MPEANOYTEHU I NpenoaBaTeei, OCyIIECTBISIIOUMX KOHTPOJIb UM aTTECTALHIO.

[Ipy BBIMOIHEHUH NPOUEAYP OLEHKH 3aJaHUN HCHOJB3YIOTCS CIIEAYIOIINe
OCHOBHbBIE€ METO/IbI:

METO/1 pacyeTa MepBUYHBIX 0aJIOB;

METOJ1 pacyeTa CBOJIHbIX 0aslIoB;

Hcnonb3yercs nsaTu OajibHas 1IKaJIa JUIsl OLEHUBAHMS Pe3yJIbTaTOB OOYUEHHUS:

[lepeBon mnsTH OanbHOW IIKadbl y4yeTa pe3yibTaTOB B MATH OaJIbHYIO
OLICHOYHYIO IIKaJIYy:

Ounenka Kosnn4yectBo 0a/1510B, HAOpaHHBIX 32 BBIIOJIHECHHE
TeOPeTHYeCKOro M NPaAKTHYeCKOro 3aJaHusl,
CpeiHUil 0aJ1J1 0 HTOraM aTTecTalluu

O1eHKa 5 «OTIUYHOY 4,6-5
OueHka 4 «Xopoio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
OrneHka 2 «HEYAOBJIETBOPUTEIBHOY <29
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1.3. KoHTPOJIbHO-OLIEHOYHBIE CPeICTBA
1.3.1 3apanmue:

3ananue:
1.CobecenoBanue 1o Borpocam (2 Bompoca).
2. Pemnts 3amauy.

IIpuMepHBIe BONIPOCHI co0ece 0BaHUSA

1 MexaHnyeckoe ABUKEHUE: ONpPENETIEHUE, TPACKTOPHUsS, MPOUIECHHBINA MYTh,
IepeMENICHUE, CBSI3b IEPEMEILEHUS C KOOPAMHATAMU Tea.

2 PaBHOMEpHOE [BWJKEHHE: OIIPEACIIEHHE, CKOpPOCThb, IIEPEMEIIECHUE,
YPaBHEHUE IBUKECHUS.

3 I'paduk paBHOMEpHOTO NBIXKEHUA. PaccMoTpeTh Ha mpumepe:

4 PaBHOYCKOpPEHHOE JBW)KCHHUE: OIPEICICHUE, YCKOPEHHUE, CKOPOCTH,
IIEpEMEILECHHUE.

5 I'paduk ckopocTH NpU PAaBHOYCKOPEHHOM JIBUKECHHH.

PaccmoTpeTs Ha nmpuMepe:

6 CBoOomHoe majeHWe Tel. YCKOPEHHE  CBOOOJHOrO  TaJCHUS.
KunemaTnueckue ypaBHEHHs IpU CBOOOIHOM NaJICHUU.

7 JIBM>KEHUME IO YTJIIOM K TOPU30HTY.

8 PaBHOMEpHOE ABMKEHHE 110 OKPYKHOCTH.

9 Nnepuus. [lepbiii 3akoH HproToHA.

10 Macca. Cuna. MaeptHocTh. BTopoii 3akon HetoToHa 1 €ro 0COOEHHOCTH.

11 Tpertnii 3akoH HploTOHA U €T0 OCOOEHHOCTH.

12 ledopmarust u ee Bunbl. Cuma ynpyroctu. 3akoHn ['yka.

13 3akoH BceMupHOTO TAroTeHus. Cuia TSKECTH.

15 Bec tena. HeBecoMocTh. Bec Tena, ABUXKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. J{BuxeHue noj A€HCTBUEM CUJIbI TPEHHUSI.

17. Nmnynbc Tena. 3aKOH COXpAHEHUsI UMITYJIbCa

18 Mexanudeckasi paboTa ¥ MOITHOCTb.

19 Kunetnueckas 3HEprusi.

20 IToTeHManbHAs SHEPTUA.

21 3aKoH coXpaHEHHUs MOJHON MEXaHUYECKON SHEPTHH.

22 CpoOoaHbIE M BBIHYXKJCHHBbIE MEXaHMUeCKue KkoJyieOanus. I[lapamerpsl
KosnebarenpHoro ABMkeHus. [lepuos konebaHui MATEMATUHYECKOTO U MPYKUHHOTO
MasITHUKA.

23 MexaHU4YeCcKHE BOJIHBI: OINpPENEJIEHUE, YCIOBHS BO3HMKHOBEHUS, BHJIbI
BOJIH, JJIMHA BOJIHBI.

24 3ByKOBBIE BOJIHBI: ONPEIECICHUE, WCTOYHUK 3BYKOBBIX BOJH, CKOPOCTh
3ByKa B Pa3JIMYHBIX CPEAaxX, XapaKTePUCTUKU. YIIbTPa3BYK U €r0 IPUMEHEHHE

25 OcnoBabie mnonoxkenus MKT wu wux ombiTHOe 000CHOBaHHE.
XapakTepuCTUKM MOJIEKYJ: aTOMHas Macca, 4Yuciao ABOrajapo, KOJWYECTBO
BEILIECTBA, MOJISIPHAS Macca.

26 CtpoeHue TBEPBIX, KUJIKUX U Ta3000pa3HbBIX Tel.
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27. Uneanbhslii ra3. OcHoBHoe ypaBHeHue MKT. CBsi3b n1aBieHus HaeaabHOro
ra3a ¢ KUHETHYECKOW 3HEprueil mnocTynaTelabHOro JABMKEHUS MOJIeKyJl. CBs3b
JABJICHHS UACANBHOTO T'a3a ¢ INIOTHOCTHIO rasa.

28. AbGcomoTHas Temneparypa. Temneparypa — Mepa CpelHE KUHETUYECKON
SHEPrUuu JBUKEHUS MOJIEKYJ. CKOPOCTH MOJIEKYI.

29. VYpaBHeHHME COCTOSHMS HJ€aIbHOTO rasza (ypaBHeHHe MeHeneeBa-
Knaneiipona).

30 HW3orepmuueckuid mMpoIEcC: oOmpeaeieHue, 3akoH boitns-Mapuorra,
rpaduku mporecca.

31 M3zoOapHbiii mpolecc: omnpeneneHue, 3akoH [ei-Jlroccaka, rpaduku
nporiecca.

32 N3oxopHbIil npouecc: onpexaenenue, 3akoH Llapmis, rpaduxu nponecca.

33 IlapooOpa3oBaHue: wucCHapeHue, KHUIEHHE.  YJelbHas  TeIoTa
I1apOOPa30BaAHUS.

34 HacplmeHHbl 1ap. 3aBUCUMOCTH JABJICHUA HACBIIIEHHOTO I1apa OT
TEMIIEPATYPHI

35 BnaxxHOCTh BO3AyXa U €€ u3Mepenne. OTHOCUTENbHAS BIA)KHOCTh BO3AyXa

36 Kpucrannuyeckue tena u amopdueie tena. [lnaBnenue. Y aenbHas TemiaoTa
IIJIABJICHHUS.

37 BuyTpeHHsisi sHeprusi. BHYTpEHHsISI 3HEPrusi OJHOATOMHOTO HJEaJIbHOIO
raza. CrnocoObl U3MEHEHUS] BHYTPEHHEW SHEPrUH.

38 PaboTta B TepMOAMHAMUKE.

39 IlepBblii 3akOoH TepMOoauHaMHKU. [IpruMeHeHuMe TepBOro 3aKoHa
TEPMOJAMHAMUKHU K U30IIPOLIECCAM.

40 Onextpuueckoe mojie. CBOWCTBA 3JEKTPUUECKUX IOJEH U UX CUIIOBBIE
XapakTepucTuku. 3akoH Kynmona

41 PaboTta »SJEKTPUYECKOTO MOJS. ODHEPreTUYECKHE XapaKTEePUCTUKHU
ANEKTPUYECKOr0 TOJIsA: MOTEHUWal, HanpsbkeHue. CBA3b  HANPSHKEHHOCTH U
HanpsLKeHUS

422nexkTpoeMKOCTh. KoHIeHCaTOphl. DHEPrus 3apssKEHHOTO0 KOHIEHCATOPA.

43 Buabl COeIMHEHHS KOHAEHCATOPOB

44 DnexTpuyYECKU TOK: ONPEACIICHUE, HAIPABJIECHUE, XapAKTEPUCTUKU. 3AKOH
OmMa nist yyacTka 1nenu

45 TlocnenmoBarenbHOE W MApajUICIbHOE COEIMHEHHE MPOBOJHUKOB,
OCOOEHHOCTH 3TUX COETMHEHUIN

46 DJ1C. 3akon Oma 1j1sl TOJTHOM SN

47 PaGota M MOIIHOCTH TOKa. TeruioBoe aeWcTBHE TOKa. 3akoH Jxoyis-
Jlenna.

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE. JIUDIEKTPUKH B AIEKTPUUECKOM MOJIE.

48 DneKTpUYeCKU TOK B MoJynpoBoaHMKaX. COOCTBEHHAs: MPOBOJAMMOCTh
MOJIYIIPOBOJTHUKOB

49 TIpoBOAUMOCTH MOJYITPOBOJAHUKOB IMPU HATMYHUH MPUMECEH.

[ToynpoBOIHUKOBBIE TPUOOPHI
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50 MarHuTHOE ToJIe: OINpEAENICHHE, HalpaBICHHE, MPAaBHIO IMPaBOMl PYKH,
XapaKTePUCTUKU TOJIsI (MarHUTHAs UHAYKIMS, MarHUTHBIA MOTOK, HANPS>KEHHOCTD,
MarHuTHasi IPOHUIIAEMOCTb CPE/Ibl). DHEPTHSI MArHUTHOIO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [IpaBuiio neBoit pyku

52 SIBnenue anekTpomarauTHOM MHAyKuuu. [IpaBuio Jlenna.

53 3akoH snekTpoMarHUTHOM HMHAYKUMH. OJC MHAYKIMM B MOJBHKHBIX
IPOBOJIHUKAX

54 SIBnenue camouHaykiuu. MaayktuBHOCTH. DJ1C caMOMHIyKIIMU

55 CBoOomHble H  BBIHY)XJICHHBIE  DJIEKTPOMAarHUTHBIE  KOJEOaHUS.
Koneb6arenbubiit KOHTYp. [lepro1 CBOOOHBIX ANEKTPUUECKUX KOJIeOaHU N

56 IlepemeHHbI TOK. L{enu nepeMEeHHOro TOKa ¢ aKTUBHBIM COITPOTUBIICHUEM,
C KaTYIIKOW M KOHAEHCATOPOM. /[eliCTBYyIOIIME 3HAUEHUS CUJTbI TOKA U HAIIPSKEHUS

57 Tpanchopmaropsl. Kosdpduuuent Tpanchopmanuu. IIpumenenus
TpaHC(HOPMATOPOB.

58 DIeKTpOMarHUTHBIE BOJHBI M HMX 3KCHEPHUMEHTAIBHOE OOHapyKEHHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. OTPBITHIN KOJI€OaTEIbHBIN KOHTYP

59 N3ob6perenne paauo A.C. ITonoBeiM. [IpuHnmn paanocBszu

60 Ckopocts cBeTa. [Ipupoaa cBera. 3aKOH OTpakKEHHUs CBETA

61 IIpenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

62 IlonHoe oTpakeHHe cBETa

63 JIun3bl. @PopmyJia TOHKOM JIMH3BI

64 Jlucnepcus cBeTa

65 NUurtepdepenius BosH. MUuTepdepenius crera

66 ludpaxius cBera

67 MWnadpakpacHoe u yiubTpaduonreTOBOC U3NyuyeHUE. PeHTreHoBckoe
U3IIy4YEeHHE

68 ®oT03(h(DEKT 1 ero 3aKOHbI

69 Teopus hororddexra. ®opmyna DitHmTerHa s Gororddexra

70 ®otonsl. [Ipumenenue poroadpdexra

71 Ctpoenune atoma. OnbiThl Pezepdopaa.

72 Iloctynatel bopa. Atom Bogopoa no bopy

73 OTKpbITHE pPaTUOAKTUBHOCTU. O-, [-, Y- H3IydeHUs. PaguoakTuBHbIE
MpEBpAILICHUS

74 SAnepubie cuiibl. CTpoeHUE aTOMHOTO si/ipa

75 DHeprusi CBA3U aTOMHBIX siAEp. S AepHble peakuuu

76 Ilenenue Tsokenbix siaep. LlenHsie simepHble peakiuu

77 SAnepubiid peaktop. TepMosinepHbie peakiuu

78 3akoH paguoakTHUBHOTO pacmnana. [lonydyeHne paaroakTUBHBIX U30TOMOB U
UX PUMEHEHHUE. bruonornueckoe NeMCTBUE PAAUOAKTUBHBIX U3ITyYEHUN

79 DnEKTPUYECKUN TOK B JIEKTPOJIUTAX. DJIECKTPOJIN3 U €T0 3aKOHbI

80  DOnekTpuyeckuii TOK B rasax. HecamocToATeNnbHBIA  pas3psia.
CaMOoCTOSITENNBHBIN pa3psil U €ro BUbI

81 DnexkTpuyeckuil TOK B BAaKyyMe
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82 Iloctynatel OuHIITEMHA. I[IpOCTPaHCTBO M BpeMsl CHELUAIBHOW TEOPHH
OTHOCUTEIBbHOCTH
83 CBsI3b MacChl ¥ SHEPTUU CBOOOTHOM YaCTHUIIBI. DHEPTHUS TOKOS

IIpumepHble NpaKTHYECKHE 321aHUS

Ilepeuens 3a1a4:

1. ABTOMOOMIIb YJANSIETCSl OT MOCTA, IBUTAsICh PABHOMEPHO U MPSMOJIUHEHHO
CO CKOpPOCThIO 72KkM/4. Ha KakoM pacCTOSIHUM OT MOCTa OKa)KETCsl aBTOMOOMIIb uepes
10c, ecnu B HayanbHBIA MOMEHT BPEMEHU OH HAXOAWICS OT HEro Ha paccrosiHuu 0,2
KM?

2. Benocunenucr, IBUTasich paBHOMEPHO, npoe3xaeT 20 m 3a 2¢. Onpenenure,
KAaKOM IyTh OH MPOEIET MPHU ABUKEHHUH C TOU ke cKkopocThio 3a 10c, 20c?

3. Ckonbko BpemMeHHu OyaeT naaaTh Teno ¢ BeicoThl 0,02 kM, 0,08 km?

4. Yemy paBHa cwia TpPEHHUs, €CIM TOCJIE TOJYKAa BaroH maccou 20 T
octanoBuics uepe3 S0 ¢, mpoiias mpu 3ToM paccTosiHue 125m?

5. Uepe3 CKOJBKO BpPEMEHHU OCTAaHOBUTCS aBTOMOOWIL Maccoit 1000 «kr,
JIBUKYIIUICS CO CKOPOCTBIO 72 KM/4, €ClIi BBIKIIOYUTH JABUTaTENb? CpeaHss cuia
cornpoTtuByeHus aBuxenuto 0,2 xkH.

6. JIBa Msi4a OpoLIEHBI BEPTUKAIBHO BBEPX CO CKOPOCTHIO 36 KM/4 1 18 kM/u.
Ha kakoli BbICOTE  KHHETHYECKAsl DHEPrUs KaKJOro Ms4ya CTAHET PAaBHOW €ro
NOTEHIUAIBHOW?

6. B poriecce n30XOpHOTO OXJIAXACHUS JAaBJICHUE T'a3a YMEHBIIWIIOCH B 3pa3a.
Kaxoit Obuta HavasibHasi TeMIiiepaTypa Tas3a, €Clid KOHEYHas TeMIlepaTypa cTaja
pasHoit 27°C u 47°C.

7. Jns m300apHOTO HarpeBaHus Ta3a, KOJWYECTBO BemiecTBa kotoporo 800
Mouib, Ha 500 K emy cooOumnu konmuuectBo Termiotel 9,4 MJx. Onpenenuts paboTy
ra3a U U3BMEHEHHE ero BHyTPEHHEW SHEPTruu

8. Ha ckonbko M3MEHUJIAch BHYTPEHHSSI SHEPIUs rasa, €cid eMy COOOLIMIH
KoJinuecTBo TerioThl 20 kJ[>k u coBepummim padoty Hana razoM 30 kJ[x? eciau emy
coobui koaudecTBo TermnoThl 30 k[ 1 coBepiumnu padory Hag razoM 40 kJ[x?

9. Kakoe KOJMYeCTBO TEIJIOTHI HYXHO MepeAaTh razy, 4ToObl €ro BHYTPEHHSS
SHEprus yBeaunuumiach Ha 45 k/[x, v npu 3TOoM ra3 coepiui padoty 65 k/lx u 0,5
M]Ix?

10. Ha xakom pacCcTOSSHUM HAaXOASATCA APYT OT Apyra ToueuyHbie 3apsiabl 2 HK
u 5 HKu1, ecny oHM B3aMMOAEHCTBYIOT APYT ¢ ApyroMm ¢ cuioit 9 MH? 0,05H?
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1.3.2. Kpurepuu oueHku

KpnTepnn OLCHKHU K TEOPETUIECCKOMY 3aITaHUIO

Banabl 3a
KPUTEpHUu
OLIEHKH

MakcumaabHbIH
oama—1

- IEMOHCTPHPYET IIIyOOKOe, MOJHOE 3HAHWE M MOHUMaHHe (HU3NIECKOM
CYIIHOCTH PacCMaTPUBACMBIX SIBICHHUH M 3aKOHOB,;

- JIJaeT TOYHOE ONpEIeNiCHHE M HCTOJIKOBAHWE OCHOBHBIX ITOHSTHH,
3aKOHOB, TEOPUH, PU3NUECKUX BEITHMUNH U UX €AWHUII U3MEPECHNS;

- BepHO 0(hopMIIsIET COMYTCTBYIOIIME OTBETY 3aMCH POPMYIL, rpaduKH,
PHCYHKH, CXEMBI;

- IIPY OTBETE IEMOHCTPUPYET CAMOCTOATEIIBHOCTD CYKJICHHM, IPUBOIUT
BEpHBIC aPTyMEHTHI, JIeTaeT IPABUIIbHBIC BHIBOIBI;

- MIOCJIEZI0BATEIbHO, YETKO, CBA3HO, JIOTHYHO U 0€30IMO0YHO H3JIaraet
y4eOHBI MaTepuaj, MpaBWIBHO U OOCTOATENBFHO OTBEYaeT Ha
COIYTCTBYIOIIME BOIIPOCHI

1

- JCMOHCTPHpPYET 3HAaHHE M IOHMMaHWEe (U3HYECKOH CYIIHOCTH
paccMaTpuBaeMbIX SBJICHHA M 3aKOHOB, HCITBITHIBAET HECYIECTBEHHBIC
3aTpyIHEHUS B BBISIBICHUU B3aUMOCBS3M (U3WYCCKUX  SIBJICHUIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IIPaBHJIbHO, 0€3 HM3MCHEHUS OCHOBHOW CYyTH, JaeT
OTpe/ICNICHUs] TIOHATUH, WCIIOJNB3YIOTCS HAyYHbIE TEPMHHBI TIPH
HCTOJKOBAaHUHU 3aKOHOB, TEOPUN, (PU3NYECKUX BEIMYUH U UX EIUHUIL
U3MEPCHUS;

- BEpPHO, HO C HE3HAYUTEIbHBIMH OIIMOKAMHU BBIMOJHSIET 3alUCH
dbopmyi, Tpad KU, PUCYHKH, CXEMBI,

- TIPH OTBETE JEMOHCTPHPYET CaMOCTOSTENIbHOCTh CYKIEHUH, BBHIBOJIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTHPOBAHBI;

- B OIpeNeJeHHOW JIOTMYECKOH TMOCIeI0BaTENbHOCTH  y4eOHBIN
MaTepuai u3jaraeT, Mpu OTBETE Ha BOMPOC JOIMYCKAST HECYIICCTBCHHBIC
omnOKy U (WiM) He Ooliee MBYX HEAOYETOB, KOTOPBIE CTYACHT MOKET
UCIIPABUTh CAMOCTOSITEIIGHO TPU TPEOOBAHWW TIPEIIOJaBaTEeNs; JaeT
MPAaBUJIbHBIE OTBETHI HA COMYTCTBYIOIINE BOMIPOCHI

0,7

- packpbIBaeT OCHOBHOE COJAEp)KaHWE y4eOHOTO Marepuaia, HO
00HapyUBAIOTCSI CYIIECTBEHHBIE MPOOETBl B MOHUMAHUH B3aUMOCBSI3U
bu3nyeCKuX SIBICHUN U 3aKOHOMEPHOCTEH;

- JIONyCKaeT OMIMOKH B OMpEICNIeHUH M HCTOIKOBAHWU OCHOBHBIX
MOHSTHI, 3aKOHOB, TEOpHH, (U3MUSCKUX BEIMYUH M WX CIHHUIL
U3MEpPEHUs, KOTOpPbIE MOXKET HUCHPAaBUTh CAMOCTOSITENIbHO WU TIpU
HEOOJIBIIION MTOMOIIIH MTPEToIaBaTEeIs;

- C CYIIIECTBEHHBIMH OIIMOKAaMHU BBITIOIHSET 3aTUCh (HopmyIt, TpaduKOB,
PHCYHKOB, CXEM, KOTOpBIE CTYACHT TIOCJe 3aMEyaHHsi YCTpaHSeT
CaMOCTOSITEINILHO;

- CaMOCTOSITENTFHO (POPMYIIMPYET OTBET HA BOIPOC, MPUBOANUT YACTUIHO
BEpHBIE apTyMEHTHI, OT/IEIbHBIC BHIBOJBI HENb3sl CUUTATh BEPHBIMH U
000CHOBAHHBIMU;

- HapyllIeHa JIOTUYECKas IOCJIE0BAaTEIbHOCTh HM3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE Ha BOMPOC JOMYIICHA OfHa rpyOas ommOKka u

0,5
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(I/IJ'II/I) Ooiee ABYX HCAOYCTOB, CTYACHT MCIIBITBIBACT 3HAYUTCIILHBIC

3aTpyAHCHU, OTBEYAs Ha COMMYTCTBYIOIME BOIIPOCHI

- CTyIGHT HE MOXeT OOBSICHUTh  (PU3MUECKOW  CYIIHOCTH 0

paccMaTpuBaCMbIX SBJICHUN U 3dKOHOB, BbBIABHUTb B3aHMMOCBIA3H

(bu3nUeCKUX SBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAET WJIN JAET HEBEPHOE OMPEJCITCHUE U UCTOJIKOBAHUE OCHOBHBIX
MOHSITHI, 3aKOHOB, TEOpWid, (U3MUECKUX BEIMYUH M WX CIUHUIL

€MHUII U3MepeHusl GU3NYECKUX BeMYNH B MexayHapOaHYIO

U3MEpPEHUS;
- HE BEpHO BBINOJIHACT 3aMKCh (OPMYIL, TPAPHKOB, PUCYHKOB, CXEM
HUTOI'O 1
Kputepun onieHKH K NPAKTHYECKOMY 3aaHUIO Bamisl 3a
KPHTEPUH OIIeHKH
OdopMmienue ycioBu 3a1aHus MakcumaJjibHbII
oasa — 0,4 6ay1a
- BEpHO 0(pOPMJICHO YCIIOBHUE 33]1a4H, MPEICTABICHBI BCE 0,4
(du3nUecKre BEIIMYHHBI
- yclioBue 3aaausi 0QOPMIICHO ¢ HE3HAYUTEILHBIMU 0,2
HETOYHOCTSIMH, MPEJICTABJICHBI HE BCE (PU3NUCCKUE BEIINIHHBI
- ycIioBHE 3a1aHusi 0hOPMIICHO HEBEPHO 0
HUcnoan3oBanne Gpusnyeckoil CUMBOJIUKH MakcuMaabHbIT
o0a1 —0,5 6anaa
- BEpHO 0003HAYECHBI CHMBOJIBI B YCIIOBUY 33/1a49H U B 0,5
(dbopMyIax, UCIOIb3YEMbIX B PEIICHUU 3a/1a41
- BEpHO 0003HAUYEHBI CUMBOJIBI B YCIIOBHH 3aJ1a4H, TOMyIeHa | 0,4
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEeMbIX B PEIICHUH 3a]a41
- IOTTyIIeHa | HeTOYHOCTH MPU 0003HAYCHUH CUMBOJIOB B 0,3
YCIIOBUU 3ajaud, | HETOYHOCTH B (hOpPMyIIax, UCIOIb3yEeMbIX B
peIIeHNH 3a1a91
- IONyLIeHOo 2 1 0oJiee HEeTOYHOCTH MPpHU 0003HAUECHUH 0
CHMBOJIOB B YCIIOBUH 33/1auH, 2 1 00JIe€ HETOYHOCTEH B
dbopMynax, UCMONIb3yEeMBIX B PEIICHUU 3a1a4U
Co0J1101eH1e AJITOPUTMA pellleHusl MaxkcumajbHbI
oas1 —
0,3 day1a
- peleHne 3a7aui OCYIIECTBISIETCS 10 AITOPUTMY: MTEPEBOJL 0,3
SIMHHMII U3MEPEHUS GU3MICCKUX BETMIMH B MexTyHApOTHYIO
cuctemy eaunuil (CH); 3anmuce HEOOXOAUMBIX (PU3UIECKHIX
dbopMyI; MaTeMaTHUECKUI pacueT no (Gu3nueckoi popmyne
- QJITOPUTM PEIIEHUS 3a7a4i OTCYTCTBYET 0
IMepeBox enHul u3MepeHust GU3MYECKHX BEJIUYUH B MakcumajibHbII
Me:xayHapoanyrw cucremy equnun (CH) 0aaa —0,3 6anna
- BEpHO IEePEBEICHBI pACcUYeTh EPEBO/Ia BCEX €IUHUIL 0,3
U3MepeHUs PU3NICCKUX BETUYUH B MEXITYHAPOIHYIO CUCTEMY
equaunil (CH)
- norrymieHa | ommOKa Mpy MPOBEICHNUN pacyeTa MepeBoia 0,2
eIMHHUII U3MEepeHUsT GU3NIECKUX BETUINH B MexTyHapOIHYIO
cucremy eaunun (CH)
- IONyIIeHbI 2 ONIMOKY NPU MPOBEACHUN pacyeTa ImepeBoa 0,1
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cucremy eaunuil (CH)

- HEBEPHO MPOBEICHBI PAaCcUEThI MEPEBOIa BCEX CMHHMIL
U3MepeHUs PU3NICCKUX BETUYUH B MEXIYHAPOIHYIO CUCTEMY
equaut (CH)

Hcnosb3oBanue pusnyecKux (popmy.a Ajs pelieHus
3aja4m

MakcumaabHbIR
oasLI —
0,5 6aa1a

- BEPHO U MOCJIEI0BATEIbHO 3aMncanbl Bce (hOPMYIIbI B
COOTBETCTBUH C CUMBOJIMKON, HEOOXOMMBIE 15t
YCTaHOBJICHHSI COOTHOIICHHUS CYLIECTBYIOIIETO MEXITY
(bU3NUECKUMU BETUINHAMHE

- IPaBUJILHO COCTABJICHBI YPABHEHHUS, CBS3bIBAOIIIHE
(bu3HYECKUEe BETMUNHBI

0,5

- BEpHO, HO HEIOCIIEI0BATEIBHO 3aMiCcaHbl OPMYJIbI B
COOTBETCTBHUM C CUMBOJIMKOH, HEOOXOANMOM JJIsT
YCTaHOBJIEHUS] COOTHOIIEHUS CYLIECTBYIOIIETO MEXY
($U3MYECKUMHU BETMYUHAMU

- IPABWJIBHO COCTABJICHbI YPABHEHUS, CBSA3BIBAIOLIINE
(bU3NYECKHE BETUYNHBI

0,4

- (hopMyJIBI 3aITUCAHBI MTOCIIEIOBATEIBHO, HEBEPHO 3amucana |
dbopmMysia B COOTBETCTBUHU C CUMBOJIMKOMN, HCOOXOIUMOM JIJIs
YCTAHOBJICHHSI COOTHOIICHUSI CYIIECTBYIOIIETO MEXIY
(1)I/I3I/I‘~I€CKI/IMI/I BCIIMYNHaAMU

- JIOIyIIIEHA OJTHA OIIMOKA IPU COCTABICHUH YPaBHCHUH,
CBSA3BIBAIOIINX (1)I/I3I/I'-ICCKI/I€ BCIIMYNHBI

0,3

- (hopMyIIBI 3aMKMCaHbl HETIOCIEI0BATEFHO, HEBEPHO 3aMucaHa
1 dopmyna B COOTBETCTBUU C CHMBOJUKOM, HEOOXOIUMOM JJIst
YCTaHOBJICHHUS] COOTHOIICHHS CYIIECTBYIOIIETO MEXK Y
bu3NYECKUMU BETMUYNHAMEI

- IOMyIIIeHa O/IHA OITHOKA MPU COCTABIICHUH YPaBHEHUH,
CBSI3BIBAIOIINX (PH3UYECKUE BETUUMHBI

0,2

- Bce (hOpMyJIbI 3aIIMcaHbl HEBEPHO
- IONYLIEHbI OIKOKA MPU COCTABICHUU BCEX YpaBHEHUH,
CBSA3BIBAIOIINX (PU3NYECKHE BETNUNHBI

MareMaTu YeckHe pacyersl 10 GpU3HMYECKUM (popmy.iaMm,
KOTOpPbI¢ XapaKTEePHU3YIOT paccMaTpHUBaeMoe siBJICHUE ¢
KOJIMYECTBEHHOU CTOPOHBI

MakcuMaJbLHBII
oay1 — 0,5 6anioB

- BEPHO MPOU3BENICHBI BCE MATEMATUIECKHUE PACUYETHI 110 BCEM
¢u3nueckuM GpopmMyinaM B COOTBETCTBUH C €IMHUIIAMU
u3MepeHuit pusnuecknx BenuuuH (CH);

- BCE pe3yJIbTaThl MATEMaTUYECKHX PAacueTOB COJIEpKaT
1u(poBOe 3HAYEHHUE U COOTBETCTBYIOIIEE €My 0003HaUCHHE
eMHUIB n3MepeHus puznueckux BennuuH (CH)

0,5

- BEpHO MTPOU3BEACHBI MAaTEMaTUYECKUE PACUYEThI IO BCEM
¢uznueckuM GopmynaM B COOTBETCTBHH C €IMHUIIAMU
u3MepeHuit pusnueckux Benuuut (CH),

- B O/IHOM p€3yJIbTaTe MaTEMATUUECKOIO PACUETA COACPHKUTCS
TOJIBKO €T0 IU(POBOE 3HAUCHHIE

0,4

- HEBEPHO MPOU3BEICH MaTeMaTHUECKUH pacueT 1o 1
buzngeckoit popmMyse, HO B COOTBETCTBUU C €AMHUIIAMU
u3Mepenuil puznueckux Benuuud (CH);

0,3
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- B OJJHOM pe3yJIbTaTe MaTeMaTHYECKOTO pacyeTa COACPKHUTCS
TOJIBKO ero Iu(poBoe 3HaAUCHHE

- HEBEPHO IIPOU3BE/IEH MaTeEMaTUYECKUi pacyeT 1o | 0,2
buzndeckoit popmMyie 6e3 ykazaHUs CIUHULL U3MEPEHUI
¢usnueckux sennund (CHN);

- BCE PE3YJIbTaThl MAaTEMaTUYECKUX PACUETOB COZIEPIKAT TOIBKO
1 (POBBIC 3HAYCHUS

- HEBEPHO ITPOMU3BEJICHBI BCE MATEMAaTUYECKHUE PACUEThI 0
OTBer nocJie peuieHns 3a1a4u MaxkcumanbHbII
0aJst —
0,2 6as10B
- 33]a4a B KOHIIE PELIECHUs COAEPKUT BEPHBIN OTBET 0,2
- 337]a4a HE COJIEPKUT B KOHIIE PEUICHUSI BEPHOTO OTBETA 0
YcTHOE 00bsiCHEHHE PelIeHUs 3a1a4u MakcuMasibHbIH
0aJst —
0,3 oas10B
- 00bsICHEHHUE pelIeHHs 3a/1aHUs MTOCIEA0BaTENbHO, CBSA3ZHO, 0,3

JIOTUYHO, BBIBOJ] apIYMEHTHUPOBAH U 000CHOBAH; MPAaBUIbHO U
0OCTOATENILHO JJaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE
BOIPOC (BOIIPOCHI)

- HE3HAUUTEJIbHO HapyllleHa [10CIIe10BaTeIbHOCTb, JJOIHKa 0,2
00BsICHEHUS pELICHMs 3a/1aHNUs, BBIBOIbI apTyMEHTUPOBAHBI U
00OCHOBAaHbI; CTYJICHT UCIBITHIBAET HE3HAYUTEIbHbIC
3aTpyJHEHUS], OTBEYasi HA COMYTCTBYIOIINE BOIPOCHI

- 3HAUUTEJIBHO HapyIlIEHa NIOCIEN0BaTENBHOCTD, JIOTUKA 0
00BsICHEHUS pelIeHUs 3a1aHus (CTYAEHT HE MOKET OOBSICHUTD,
KakiM 00pa30oM MpHILEN K PELICHUIO 3aJaHHs), BBIBOJIbI HE
MOTYT CUHTAThCS apTyMEHTHUPOBAaHHBIMU U 0OOCHOBAaHHBIMU;
CTYJEHT UCIIBITHIBAET 3HAYUTEIIbHBIEC 3aTPyIHEHUS, OTBEYasl Ha
COITYTCTBYIOIIIE BOIPOCHI

UTOoro 3

1.4. MarepuajJbHO-TeXHHYECKOe  o0ecnedeHue JIJA  NPOBeJeHHs
NMPOMEKYTOYHOM ATTeCTANNH
BrinonHenne 3amaHuid  ONPOMEXKYTOUYHOM aTTECTAUUM IPOBOAUTCS B
yueOHOM KabuHetre «Duszukay, madboparopuu GU3NKH.

1.5 VYueOHO-MeTOAUYECKOe U HHPOPMAIMOHHOE o0ecrmeyeHUe IJsi
NPOBeIeHNs MPOMEKYTOYHOM aTTecTAlNH

OcHoBHbIE yUeOHbIE H3IaHUSA

1. Kanammnukos, H. [1. ®u3uka B 2 4. YacTs 1: yueOHUK U IPAKTUKYM AJIs
cpennero npodeccuoHanbHoro oopazoanusi/ H. 1. Kanamuaukos, C. E. MypaBbes.
— 2-e u3a., uctp. u jgon. — Mocksa: M3garensctBo FOpaiit, 2020. — 254 ¢. —
(ITpodbeccuonanvuoe o6OpazoBanue). — ISBN 978-5-534-09159-5. — Tekcr:
anektponHbi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

2. Kanamnukos, H. I1. ®uzuka B 2 4. YacTh 2: yueOHUK U MPAKTUKYM IS
cpeanero npodeccuonanbHoro oopaszosanusi / H. I1. Kamamnukos, C. E. MypaBbeB.
— 2-¢ u3n., uchp. u pon. — MockBa: MznarensctBo FOpaiir, 2020. — 244 ¢. —
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https://urait.ru/

(ITpodpeccuonansHoe ob6pazoBanue). — ISBN 978-5-534-09161-8. — Texkcr:
anektpoHHbIi // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

JlonoJIHuTe/IbHbIE Y4eOHbIe U3aHNS

3. BacunseB, A. A. duznka: ydyeOHOe TMocoOue IS CPEaHETO
npodeccuonanbHOTO 00pazoBanus / A. A. Bacuibes, B. E. ®enopos, JI. /1. Xpamos.
— 2-e u3A., ucnp. u aon. — Mocksa: M3narensctBo HOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obOpaszoBanme). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

4. Mycun, 0. P. ®wusmka: koneOaHus, ONTHKA, KBaHTOBas (u3uKa:
yueOHoe nmocobue st cpenHero npodeccuoHanbHoro oopazosanus / FO. P. MycuH.
— 2-e u3n., ucnp. u gon. — Mocksa: WUznarensctBo IOpaiit, 2020. — 329 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:
anektpoHHbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

5. Mycun, FO. P. ®usuka: mMexaHHWKa CIUIOLIHBIX CpEl, MOJIEKYJsIpHas
¢u3nKa U TEpMOJMHAMUKA: y4eOHOe mocodue Mg CpelHero mpodecCHOHaTbHOTO
obpazoBanms / 0. P. Mycun. — 2-e u3na., uctp. u non. — Mocksa: M3naTenscTBO
FOpaiit, 2020. — 163 c. — (Ilpodeccronansroe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanektponnsii // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesl

Q. www.fcior.edu.ru (DenepanbHBIN IICHTP UHPOPMAITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. C10Bapu M SHIIUKIOIICIHH )

11. www.booksgid.com (DnekTpoHHast OHOIHOTEKA)

12. www.globalteka.ru (I'mo6anpHast OMOIHOTEKA DACKTPOHHBIX PECYPCOB)

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

ecypcam

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

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

16. www.ru/book (DnekTpoHHas OMOIMOTEYHAS CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBarenbHble pecypchl MHTEpHETA -
dusnka)

18.  www.school-collection.edu.ru  (Enunas  xoyutekims  1udpoBbIX
00pa3oBaTeILHBIX PECYPCORB)

19.24 https//fiz.1september.ru (YuebHo-meroandeckas razera «Pusnkar)

20. www.n-t.ru/nl/fz (HoGeneBckue aypeaTsl 10 HU3MKE)

21. www.nuclphys.sinp.msu.ru (Slaepuas dbusuka B Matepuere)

22. www.college.ru/fizika (IToaroroBka k EI'3)

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

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

MeToanueckue yKazaHusi JAJsi 00y4arOIIUXCs M0 0CBOEHHIO THCITHTIJIMHBI

25. Meroauueckue yKazaHUsS i1 OOy4YarONIUMXCS IO  BBITIOJTHEHUIO
IPaKTHYECKUX padoT.
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26. Meronuyeckue ykazaHus JUIsE  OOy4YalOIIMXCS MO  BBIMOJHEHUIO
1abopaTOPHBIX PadoT.

34



