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1. MACHOPT PABOYEM NPOT'PAMMBI qu}SHOfI ANCHUIIJIMHBI
0/.06 PU3UKA (YI'JTYBJEHHbBIU YPOBEHD)

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl
Pabouast nmporpamma y4eOHON JUCUUIUIMHBI SIBISETCS YACThIO MPOrPaMMbl MOATOTOBKH

crenuaictoB cpeanero 3BeHa (manee — IIICC3) B coorBercTtBUM ¢ ®I'OC CIIO mo
crenpasibHOCTH 44.02.06 TIpodeccronanpHoe odyueHue (1o oTpacism.

1.2 Mecro y4eOHOH JAUCHUILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIEeHAJMCTOB CPEAHEro 3BeHa:
YyeOHast TUCIUILTNHA BXOIUT B 001eo0pa3oBaTenbHbii 1uki [TTICC3

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

B pesynbrare ocBoeHUsI y4eOHOUM MUCHMILUIMHBI O0y4YarONIUNCs JOJDKEH JTOCTUYb
CJIEIYIOLUE PE3YIIbTATHI:

JUYHOCMHbIE:

- YYBCTBO T'OpPJIOCTM U YBAXKEHUS K HCTOPUU M JOCTHIKEHHUSIM OTE€UECTBEHHOM
¢usnueckoil Haykd; (QU3MYECKH TPaMOTHOE TOBEACHHE B MNPodecCHOHATBHOU
NeSITeILHOCTU U OBITY TIPU 0OpallleHuu ¢ TprudopamMu U YCTPOUCTBAMM;

- TOTOBHOCTh K IMPOJIOJDKEHHIO OOpa30BaHUS M TOBBIMICHUS KBAIM(PUKAIUU B
u30paHHOM TPOo(EeCCUOHATBLHON ACSATENIBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
(bu3HUEeCKUX KOMIETSHIINI B 3TOM;

- YMEHHE WCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHON (QU3MUeCKON Hayku U
(U3UYECKUX TEXHOJOTUMN sl MOBBIIMICHUSI COOCTBEHHOT'O MHTEIICKTYaJIbHOTO Pa3BUTHUS
B BEIOpaHHOM TPO(PECCHOHATIBHOM 1E€ATEIbHOCTH;

- YMEHHUE CaMOCTOSITENIbHO JO0OBIBaTh HOBBIE MJiA ce0s (pU3MYECKUE 3HaAHUS,
WCTIONB3YS JIJIs1 TOT0 TOCTYIHBIE ICTOUHUKUA UH(POpMAIUH;

- YMEHHUE BBICTpaUBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMAaHJE IO
pelIeHno o0IIKX 3a/1ay4;

- yYMEHHE VyOpaBisATh CBOEW IO3HABATEIbHOM JESTEIbHOCTHIO, MPOBOAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHUS,

Memanpeomemuule:

- WCTIOJb30BaHUE PA3JIMYHBIX BHUJIOB MTO3HABATEIBLHON JESATEILHOCTH JI PEIICHUS
¢usnuecknx 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUS (HAOIIOMEHMUS,
OMNMUCAHUSI, U3MEPEHUS, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMUHBIX CTOPOH OKpYKarouen
JICUCTBUTEIILHOCTH;

- HCTOJIb30BAaHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OMEpariii: MTOCTAaHOBKH 3aJ1auyH,
dbopMyIUpOBaHUs  TUIOTE3bl, aHajdW3a W CHUHTE3a, CpaBHEHUS, O0000IIEHUs,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB IS U3YUCHHS PA3IMUHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SIBJICHUA M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAaThCS B
npodeccroHanbHO cdepe;

- YMEHUE TE€HEpPUPOBATh WJIEM U OMNPENENATh CPEACTBA, HEOOXOIUMBbIEC IJISI UX
peanuzanuu;



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

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

- yMEHHE MyOJUYHO TPEJCTABIATh PE3YJbTaThl 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 CUCTEMOOOpa3yomiei poiu (UMK 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:
MaTepualibHasl TOYKa, WHEPIMaJbHAs CHUCTEMa OTCYEeTa, HJCAIbHBIN Ta3; MOJeTn
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 M3MEPEHUI, 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
bu3nuecKoil 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 PEATHHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYSCKON BEIMUYWHBI;, pPEIIaTh
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 (U3UYECKUX SBICHUN 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/IEHNUST HOPMDAKOJIOTHYECKOTO TOBEJICHUS B OKPYXKAIOIICH cpene; 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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TEXHOJIOTUM JJISi TOMCKA, CTPYKTYpUPOBaHUS, HMHTEPIpETallud U TPEACTaBICHUS
y4yeOHOM ¥ Hay4YHO-IOMYJISIpHOW WHGOpPMAIUK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJu3a MmoydaeMoil nHpopMaluu;

10) oBnmasenue ymeHUsMH pabOTaTh B TPYIMIE C BBHINOJHEHHEM Pa3TUYHBIX
COLIMAJIbHBIX pOJIEH, TUIAHUPOBAaTh pPabOTy TPYMIbl, PalMOHAIBHO PaCHpPEeNiTh
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-TOUEUHOUW cucTeMbl obOo3HaueHuit Jl.bpains (ans
CJICTIBIX U CIA0OBHUIALIUX O0YUAIOIINUXCS).

1.4 Kosin4yecTBO 4aCOB Ha OCBOEHHE NPOrPpaMMbl Y4eOHOM AUCHUIITUHBI:

MakcumanbHOU yaeOHOM Harpy3ku o0ydarorierocs - 135 yacoB, B TOM YHUCIIE:
- 00513aTeNLHOM ayTMTOPHOM yueOHOUM Harpy3ku oOyuatomierocs - 117 yacos;

- CaMOCTOSITEIbHOU PabOTHI - 6 4acoB;

- MPOMEXKYTOYHAs aTTecTaius (9k3aMeH) — 12 Jacos.



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

Bun yueOHO# paboThI ObbeMm B
yacax
O0beM 00pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOM TUCHHUIIJIMHBI 135
Oo0s3aTesbHAsA ayIUTOPHAs y4eOHAasi HATPY3Ka (BCero) 117
B TOM YHCJIE:
TEOPETUYECKOE 00yUCHHE 75
MPAKTUYECKUE 3aHATHUS 32
1abopaTopHBIC 3aHATUS 10
CamocrosiTeibHas padora 6
IIpome:kyTounas arrectauus B Gopme:
I cemecTp - apyrue popmbl KOHTPOIISI (CpeAHH 0aul Mo TEKYIIUM
OLIEHKaM yCII€Ba€MOCTH)
IT cemecTp — 3K3amMeH 12




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

Konst
KOMIIETCHITUH,
HauMeHoBanue CoaepmaHI/Ie yqe6H0r0 Mmarepuajia, na60paT0pHLIe U MPAKTUYCCKUC 3aHATU, CAMOCTOATEIIbHASA pa60Ta O6BeMm ypOBeHb (l)OpMI/IpOBaHI/IIO
oOyuaronierocsi, Kypcosas padboTa (IpoekT) (ecliu MpeIycMOTPEHBI ), MHBIC BUIBI Y4eOHOW pabOTHl B COOTBETCTBHUU OCBOECHU KOTOPBIX
pa3aciioB U TEM JacoB
€ y4eOHBIM IJIAHOM s CIOCOOCTBYET
OJICMCHT
TIPOTPaMMBbI
1 2 3 4 5
IlepBblii cemecTp ol
BBenenue ®Pu3nka METOIbl HAYYHOI'O IO3HAHMUSL. 2 1
IIpogeccuonaiLHO-OpHEHTHPOBAHHOE COJIeP:KAHME 22
Pa3nea 1. Mexanuka
Tema 1.1. OcnoBbl | Copep:kanne y4eO0HOro MmarepuaJia 6 JIn4HOCTHEIE,
KHHEeMATHKHU MexaHnnyeckoe IBHKEHHUE. XapaKTepUCTUKU MEXaHUYECKOrO JBHUKEHHUS: IIepEMENICHUE, IIyTh, 2 1 MCTalpCAMETHBIC
CKOpOCTb. " IpECAMCTHBIC
PaBHOMEpPHOE NPAMOJIMHENHOE ABMKEHNE. OTHOCUTEIEHOCTh MEXAHMYECKOTO JIBUKEHUS. KOMIICTCHITHH B
v COOTBCTCTBHUHU C
VYckopenue. PaBHoniepeMeHHOE MPSMOJIMHENHOE ABH)KEHHUE. ®IOC cpesero
CBoOoHOE MmajieHne Tea. PaBHOMEpPHOE TBUKEHUE 110 OKPYKHOCTH. onI;ro
IIpakTyeckoe 3anaTne Nel Pemenue 3amau mo teme «PaBHOMEpPHOE M PaBHOYCKOPEHHOE 2 2 06pa3oBanys,
JABUXCHUCH. YTBCPKACHHOT'O
IIpakTnyeckoe 3ansitme Ne2 Pemenue 3agau mno TeMe «PaBHOMEpHOE MIBM)KEHHE 10 2 TIPUKa30M
OKPYKHOCTH. MunucrepcTsa
Tema 1.2. OcnoBbl | Conep:kanne y4eO0HOro MarepuaJia 8 00pa3oBaHus 1
AMHAMHMKH OcHoBHas 3anaya AuHaMuku. B3aumonelictBue ten. Cuna. [lepsoiif 3akon HetoTona. Bropoit 2 1 Hayku PO ot
3akoH HeroroHa. Tperuii 3akoH HproTOHA. 17.05.2012 Ne 413
Cunel B mpupone. 3akOH BCEMHMPHOro TAroreHusd. Cuia TSXKECTM U CHJIA BCEMHPHOIO 2
TATOTEHUSI.
IIpakTnyeckoe 3ansaTue Ne3 Pemenue 3a1au 1o reMe «3akoHel HproTOHAY. 2 2
Pemenue 3a1au ¢ npogecCMOHAIBLHOI HANIPABJIEHHOCTHIO 2 2
JlabopaTopnasi pabora Nel "V3yuenue ocoOeHHOCTEH CHIIBI TPEeHUS (CKOIBXKEHHUS)"
Tema 1.3. 3akonbl | Coaep:kanue yueOHOro MmaTepuajia 8
COXpPaHEHMS B Hmnynbc Tena. 3aKOH COXpPAHEHUs UMITyJIbca. PEaKTUBHOE IBUKEHHME. 2 1
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MEXaHUuKe

Mexanudeckas padora cuiibl. MomHocTs. DHeprus. Kunernueckas sueprus. [loTeHnnansHas
SHEPrus. 3aKOH COXPAaHEHUs MEXaHUYECKON IHEPTHUU.

IpakTuyeckoe 3ansitue Ne4 Pemienue 3agau no reme «3akoH COXPAHEHUS UMITYJIbCa» 2 2
IIpakTyeckoe 3ansaTue NeS Penienue 3a1a4 110 TeMe «3aKOHbI COXpaHEHUS SHEPTUN» 2
[TpumepHas TemMaTHKa COOOIICHMIA:
1 3nauenue oTkpeiTuil I'anuies.
2 Wcaak Hp0TOH — co31aTeNb KIACCUYECKON (DU3HKH.
3 Ponp K.3. [ln0nKOBCKOr0 B pa3BUTUHU KOCMOHABTHUKH.
4 Cepreit IlaBnoBuu KoponeB — KOHCTPYKTOp M OPraHM3aTOp MPOM3BOJCTBA PAKETHOA
KOCMHUYECKOW TEXHUKH.
5 IlposiBneHue 3aKOHOB COXpaHEHUs B IPUPOJIe, ObITY, TEXHUKE.
Pa3nen 2. Mosekyasipuasi pu3uka u TepMOAUHAMHKA 18
Tema 2.1. OcHoBbl | Copepskanue y4eOHOro MaTepuajia 4 JInuHoCTHBIE,
MOJIEKYJISIPHO- OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. PazMepsl U macca MOJEKYJd U 2 1 MeTanpeaMeTHbI
KHHETHYeCKOoi atoMoB. bpoyHoBckoe nBmwxkenue. uddysus. CtpoeHne razoo0pa3HbIX, )XKUIKUX U TBEPIbIX € ¥ IIpEeIMETHbIE
Teopuu ten. CKOpPOCTH JABMXKEHHS MOJIEKYJI M UX u3MepeHue. WneanbHbiil ra3. JlaBineHue rasa. KOMIIETEHIIUH B
OCHOBHOE ypaBHEHHUE MOJIEKYJIAPHO-KMHETUUECKOW TEOpUHU. YPABHEHUE COCTOSHHUS COOTBETCTBUU C
UJEaIbHOTrO rasa. ['a3oBble 3aKOHBI. ®I'OC cpennero
IIpakTnyeckoe 3ansitue Ne6 Pemenue 3amad mo teme «YpaBHEHHE COCTOSIHUS MJI€AIBHOIO 2 2 ob1ero
ra3a. ['a30Bble 3aKOHbBI» oOpa3oBaHus,
Tema 2.2. OcnoBbl | Copep:xanne y4eOHOro MaTrepuajia 6 YTBEPKICHHOTO
TePMOAMHAMMKH | BHYTpeHHss sHeprus ujeanbHoro rasa. Pabora u Temnora kak (opMbl mepenadyud SHEPrUH. 2 1 [IpUKa3OM
VYpaBHenue TtersioBoro Oamanca. AxmabatHelii mporiecc. [lepBoe Hawamo TepMOIMHAMUKH. Mumnncrepcrsa
Bropoe Hauano TepMOIMHAMUKH. 00pa3oBaHus 1
TermoBbie asurarenu. [IpuHuun neiictBus teruioBoi mamuubl. KIIJ TeroBoro asurarens. 2 Hayku PO ot
OXpaHa IPUPOJIEL. 17.05.2012 Ne
IIpakTnueckoe 3ansaTue Ne7 Pemenune 3amad no teme «llepBblii 3aKOH TEPMOJIMHAMUKH. 2 2 413
ITpuMeHeHne nepBOro 3aKOHa TEPMOAVMHAMUKH K U30IPOLIECCAM).
Tema 2.3. Conep:xanue yueOHOTro MaTepuaJia 8
ArperatHbie Hcnapenne u KoHneHcauus. HacwlleHHBId map u ero cBoicTBa. AOcoioTHas u 2 1
COCTOSTHUSA OTHOCHUTEJIbHAsl BIIAXKHOCTh BO3ayxa. Touka pocel. Kunenwe. 3aBUCMMOCTB TeMIlepaTypbl
BelecTBa. KHUIIEHUs OT JaBiieHusl. [leperpeTslil map u ero ucnojib30BaHNE B TEXHUKE.
®azoBble Peuienne 3aga4 ¢ npogeccuoHATbHON HANIPABJIEHHOCTHIO 2 2,3
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nepexobl JlaboparopHoe 3ansaTne Ne2 «3MepeHne OTHOCUTEIBbHON BIQXKHOCTH BO3/1yXa»
XapakTepuCTHKa JKHJAKOTO COCTOAHMS BewiecTBa. I[lOBEpXHOCTHBIM CIOM  KUIKOCTH. 2
Kanwsipusle sBieHus.
XapakTepucTUKa TBEPJOr0 COCTOSIHMA BemiecTBa Kpucrammdeckue u amMopgHble Tena.
CBolicTBa TBEPIBIX TEJI.
IIpakTuyeckoe 3ansitue Ne8 2
1. Pemenue 3amau no teme «BiaxkxHOCTh BO3/1yXay.
2. CrtpoeHHE TBEPIBIX, KUIKUX U Ta3000pa3HbIX TeJ (COCTAaBUTH TAOIHILY)
3. IleperperTslii map u €ro MCIOJIB30BAaHUE B TEXHUKE (COCTABUTH KOHCIIEKT)
4. MexaHu4ecKe CBOMCTBA TBEPBIX Tell (COCTABUTh KOHCIIEKT)
Pasznea 3. duekTpoauHamMuka 9
Tema 3.1. Coaep:xanue yueOHOTo MaTepHaJia 9 JluunoctHbIE,
DJleKTpHYecKoe OJIEKTpUUYECKHE 3apsiibl. 3aKOH COXPAHEHHUs OJJIEKTPUYECKOro 3apsaa. 3akoH KynoHa. 2 MeTaIpeaMETHBI
noJje Onekrpuueckoe noise. HamnpsbkeHHocTh 3nexTpuueckoro mnoss. [lpuHumn cyneprno3uuuu € U NpeIMETHbIE
MIOJIEH. KOMIIETEHILIH B
Pabora cun  anekrpocratuueckoro  moiisa.  [loreHuman.  Pa3sHoCTh  MOTEHIIMANIOB. 2 COOTBETCTBUH C
OKBUIOTEHUUAJIbHbIE TMOBEPXHOCTU. CBSI3b MEXJYy HANPSIKEHHOCTBIO U Pa3HOCTHIO ®I'OC cpennero
MOTEHLIMAJIOB 3JIeKTpUYecKoro noss. [IpoBonHUKM B 3yeKTpudyeckoM modje. JuanekTpuku B obmero
aneKTpudeckoM noie. Ilonspusanys 1naIeKTpUKOB. o0Opa3oBaHus,
IIpakTuyeckoe 3anaTue Ne9 Pernienue 3a1au 1o reme «NEKTPUUYECKOE MOJIE» 2 YTBCPXKACHHOTO
IIpakTnyeckoe 3anaTue Nel0 Pemenue 3agad no reme «JIEKTPUUIECKOE TOJIEN 2 IIPUKAa30M
Kongencaroppl. CoeauHeHHe KOHAEHCATOpPOB B OaTapero. OHeprus  3apsKeHHOTO 1 Munncrepcrsa
KOHJEHCATOpa. JHEPrHUs JIEKTPUUIECKOTO MOJIS. 00pasoBaHus 1
IIpomexyTounasi arrectanmsa: Apyrue (opmbl KOHTpPOJsi (cpeaHHil 0anl MO TEeKyIIMM OLECHKaM Hayku PO ot
ycreBaeMocTH) 17.05.2012 Ne
\ Bropoii cemecTp 84 413
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COlEPKAHNE 32
Tema 3.2. 3akonsl | Copep:kanne y4eOHOro MaTrepuaJia 16
MOCTOSTHHOT O VYcnoBus, HEOOXOAUMBIE Ui BO3HUKHOBEHHUS W MOJAJEp)KaHUS 3JIEKTpHuecKkoro toka. Cuia 2
TOKa TOKA ¥ INIOTHOCTh TOKA. 3ak0H OMa /17151 yyacTKa IIEMH.
3aBUCHUMOCTh  DJIEKTPUYECKOIO COMPOTHUBIIEHUS OT MaTepuana, JUIMHBI U IUIOUIaad 2

MONEPEYHOI0 CEYEHMsS] TPOBOJAHHUKA. 3aBHUCUMOCTb COINPOTHBJICHUS TMPOBOAHUKOB OT
TeMIEepaTyphl.
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OJIC ucrouynuka. 3akoH Oma 1 monHoM nenu. CoenvHeHHE MPOBOAHUKOB. CoelMHEHUE
MCTOYHUKOB JIEKTPUIECKON YHEPTHH B OaTapero.

TennoBoe meUCTBUE dJICKTPUUYECKOTO Toka. 3akoH Jlkoynsa-Jlenma. Pabora m MomHOCTB 2
JIEKTPUYECKOTO TOKA.
IpakTnyeckoe 3ansitue Ne 6 «3aKOHBI IOCTOSSHHOTO TOKa» 2 2
Pemenue 3aga4 ¢ npogecCHOHAIBLHOM HANPABJIEHHOCTBIO 2 2,3
JlaGoparopHoe 3ansiTHe Ne3 «/3yyeHue 3aKOHOB MOCJIEAOBATEIBLHOIO M MapajuieIbHOTO
COEJIMHEHUS TIPOBOIHUKOB)»
Jlaboparopnoe 3ansitue Ned «M3mepenne 3/1C u BHyTPEHHETO CONMPOTUBIICHUSI HCTOYHUKA» 4 2,3
Tema 3.3. Coaep:xxanue yueOHOro MaTepHaJia 4
DJIeKTprYecKuil DNEKTPUYECKU TOK B MeTayjiaX. DJIEKTPUUYECKUIM TOK B AJIEKTPOJIUTAX. DJIEKTPOJIN3. 3aKOHbI 2 1
TOK B pasjin4HbIX | @apanes. [IpuMeHeHne 37I€KTpOiIM3a B TEXHUKE. OJIEKTPUUECKHM TOK B Ta3ax U BaKyyMe.
cpenax Nonusanus raza. Buasl razoBbix paspsiioB. [lonstue o mnasme. CBoilcTBa M IpHMEHEHUE
3JIEKTPOHHBIX ITYYKOB.
DNeKTpUYecKuil TOK B MOJympoBoAHHKaX. CoOCTBEHHAas MPOBOJMMOCTH MOJIYNPOBOJHUKOB. 2
[TosrynnpoBOTHUKOBBIE IPUOOPBI.
Tema 3.4. Copepxanue yueOHOro MaTepuasa 6
MarnuTHoe mojie | Bektop MHAYKIIMM MarHuTHOro mnoiid. JleficTBME MarHUTHOrO MOJII HAa NPSIMOJIMHEHHBIN 2 1
IpoBOAHMK ¢ TOKOM. Cuita Amnepa. 3akoH Amnepa. BzaumozaeicTBue TOKOB.
JleiicTBre MarHUTHOrO MOJs Ha ABMXKYyIMiica 3apsn. Cuna Jlopenua. OnpeneneHue yaelbHOro 2
3apsifa. Y CKOPUTENN 3apsKEHHBIX YaCTHUIL.
IIpakTuyeckoe 3anaTue Ne7. Pemienne 3agau « MarautHoe mnosie 2 2
Tema 3.5. Conep:xanue yueOHOTro MaTepuaJia 6 1
DJIEKTPOMArHuTH | OnektpomMarHuTHas uHAykuMs. IlpaBuno Jlenma. 3JAC wMHAYKIMH B JIBHOKYIIUXCS 2
asi HHAYKIUS POBOJHUKAX.
SBneHne caMOMHIYKIMHU. IHTYKTUBHOCTb. DHEPrus MarHUTHOTO HOJIS. 2
IIpakTuyeckoe 3ansaTue Ne§. 2 2
1. Pemenue 3a1ay «31NeKTPOMAarHUTHAS MHIYKLIUS
2. Busibl caMOCTOSTENBHBIX Pa3psAI0B (COCTABUTH TAOIHUILY)
3. Tok B pa3nuuHBIX cpeax (COCTaBUTh TalOJIHILy)
Paznen 4. Koie0anusi u BOJIHBI 16
Tema 4.1. Copaepxxanue y4yeOHOro MaTepuasa 6 1 JInuHOCTHBIE,
MexaHn4yeckKHue Konebarenbnoe nBmwxkenue. [apmonmueckue konebanus. CBOOOJHBIE MEXaHHUYECKHE 2 MCTaPCAMCTHBIC
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KoJieDaHus kosiebanus. IIpeBpaliieHne 3Hepruu npu KosuedaTeabHOM JIBUKEHUU. 1 TIPeIMETHBIC
Tema 4.2. Copnepxxanue yueOHOIro MaTepuasa 4 KOMIICTCHIIMH B
Yupyrue BojHbl | [Tonepeynsie ¥ NpOJOJILHBIE BOJIHBL XapaKTEPUCTUKU BOIHEL 3BYKOBEIE BOJIHBIL. 2 COOTBETCTBIHN C
Wutepdepennys BonH. [loHsTHE 0 TU(PAKINU BOJIH. ®TOC cpennero
IIpakTuyeckoe 3ansaTue Ne 9 Pemenue 3agau «MexaHnndeckue KojieOaHus U BOJIHbBD) obuwero
00pazoBaHwmsI,
Tema 4.3. Copnepxxanue yueOHOIo MaTepuaJia 4 YTBEPXKACHHOTO
JuekTpoMarHuTH | CBOOOHBIE dJeKTpoMarHuTHbIe KosneOanus. dopmyna Tomcona. IlpeBpamienue sHepruu B 2 IIpuKa3oM
ble KoJIe0aHusI KoJe0aTeIbHOM KOHTYpe. [ eHepaTop He3aTyXaroluX JICKTPOMATHUTHBIX KOJICOaHH. MutncrepeTsa
BhIHY K ICHHBIE JIEKTPUUECKUE KOIEeOaHHs. 06pasoBaHu i
[TepemenHbIil TOK. EMKOCTHOE M MHIYKTUBHOE COMPOTHUBIICHUS IEPEMEHHOI0 TOKa. 3akoH Oma 2 17%?;311;(1;321 3
JUIS LIeTIM [IepeMEHHOro Toka. PaboTa M MOIIHOCTH MEpeMEeHHOro Toka. I'eHepaTopsl TOKa. o )
Tpancdopmaropsr. [lonydenue, nepenada u pacrpeneieHue IEKTPOIHEPTHH.
Tema 4.4. Coaep:xanue yue0HOro MaTepHaJia 6
DJIEKTPOMArHUTH | DIIEKTPOMArHUTHOE IOJIE KaK 0COOBIA BUJ MaTEepUH. DIEKTPOMArHUTHBIE BOJIHBL. 2
bl€ BOJIHbI Bub6parop ['epria. OTKpbITHIN KONEOATENbHBIN KOHTYP. 2
N3o6perenne paguo  A.C. IlomoBbim. Ilonstue o  paauocBsasu. Ilpumenenue 2
AJIEKTPOMArHUTHBIX BOJIH.
Pa3nes 5. OnTuka 10
Tema 5.1 Conepxxanue yuyeOHOIro MaTepuasa 2 JIn4HOCTHBIE,
IIpupoaa cBera CKOpOCTh pacnpOCTpaHEHHUs CBETAa. 3aKOHBl OTPAKEHUS M IpesnomieHus cseta. [lomHoe 2 METalpPEAMETHEIC
oTpakeHue cBeta. JInnzpl. a3 kak ontudeckas cucrema. OnTHYecKue MPHOOPHI. 1 IPCIMCTHLIC
Tema 5.2 Copepxanue yueOHOIro MaTepuaJa 6 KOMIICTCHIWH B
o COOTBETCTBHUU C
BoJsiHoBBIE WnTepdepenius cBera. KorepeHTHOCTh cBETOBBIX Nyueil. IHTepdepeHIys B TOHKUX IJIEHKaX. 2 ®IOC cpenrero
CBOIICTBA CBeTa Konbua Hetorona. Mcnons3oBanue MHTEpPEpeHIMN B Hayke U TexHUKe. [(udpakuus cpera. 0B1Iero
Judpaxius Ha meny B napajuieabHbIX Jydax. Judpaknuonnas pemerka. 0BpazoBaHus,
[Tonspuzanuss nonepeuHblx BoaH. [lomsgpusanmst cBera. [[BoilHOe JydenpenoMIIeHHE. 2 YTBEPKIECHHOTO
[Tomsponnel. Jucnepcust cBera. Buael cnektpoB. CnekTpsl ucnyckaHusa. CrexTpsl IPUKa30M
noryomeHus. YiabrpaduosaeroBoe U HH(ppakpacHoe u3nydeHus. PenrtreHoBckue nyun. Mx MusnncrepcTBa
IPUPOJIA M CBOMCTBA. 00Opa3oBaHus U
IIpakTuyeckoe 3ansitue NelO. Pemenue 3amau «lIpemomnenue cBera. JudpaxiuoHHas 2 Haykn P® or
peleTKay 17.05.2012 Ne 413
Tema 5.3. Conep:xanue yueOHOro MaTepuaJia 2
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CnenuajabHast [Toctynarel OiHmTeitHa. [IpocTpaHCTBO M BpeMsl CHEUUAIbHON TEOPUU OTHOCUTEIBHOCTH. 2

Teopus CBs13b MacChl ¥ SHEPTHH CBOOOTHON YAaCTHIIBI. DHEPTHUS TIOKOS

OTHOCUTEJIbHOCTH

Pa3nen 6. KBantoBas pusuka 8

Tema 6.1. Conep:xanue yueOHOro MaTepuaJia 4 JInuHoCTHBIE,

KBanrosasi KBanroBas runoresa [1nanka. Buemnuit porosnexkrpuueckuii 3pdext. DOToHBI. 2 METaNPEAMETHDI

ONTHKA Buyrpennnii  ¢oroadpdexr. Tumsl  ¢orosnementoB. [laBnenue cBera. IlomstHe o0 € U IPCAMCTHEIC
KOPIYCKYJIIPHO-BOJIHOBOW MPUPOJIE CBETA. KOMIICTCHIIMY B
Pemenne 3a1a4 ¢ npodecCHOHAIBHON HANPABJIEHHOCTHIO 2 COOTBCTCTBUM C
ITIpakTnyeckoe 3ansitue Nell. Pemenue 3anau "®opmyna DiftHmredHa a1d doTodddekTa. PT'OC cpennero
DotoHbI" 0011ero

Tema 6.2. ®usuka | Cogep:kanue y4e6HOro MaTepuajia 2 obpasosanu,

aTomMa Pa3BuTtue B3ris10B Ha CTpOeHUE BellecTBa. SaepHas mozens aroma. OnsiTel J. Pesepdopra. 2 YIBEPACICHHOTO
Monens aroma Bogopoaa no H. bopy. ['mnioresa ge bpoitns. TpHKA3OM

MuHncTepcTBa

Tema 6.3. Pusuka | Copep:kanue y4eOHOro Mmarepuajia 2 6

aTOMHOIO siApa EcrecTBeHHas paJiMOaKTHBHOCTh. 3aKOH PaJHOaKTUBHOTO pacmnaga. CrocoObl HaOIrOACHUS U 2 obp aSOB;g)Hﬂ 1
perucTpanmm 3apspkeHHbIX gacTul]. CTpoeHre aTOMHOTO si7pa. IH 7321)1;“2 01 2(;0
Jlepext wmaccel, 3HEpPrusi CBSI3M M YCTOMYMBOCTb AaTOMHBIX siiep. SllepHble peaklMHu. ' 1'113 -
HckyccTBeHHAs paJuOAKTUBHOCTb.
Henenue tsoxensix saep. Llennas saepHas peakuus. YpasiasieMas LenHas peakuus. S nepHuli
peakrop. [lonydyeHne paJuoakTHBHBIX U30TONOB U MX NMpUMEHeHHe. bruojornueckoe neicTaue
PaAMOAKTUBHBIX U3JIyYeHUN. DIeMEHTapHbIE YaCTUIBI.

IIpome:kyTOUHAs aTTecTAlMSA: IK3AMEH 12

HToro no aucumuninxe 135
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpeGoBanuss K MHHMMAJBLHOMY MAaTEePHAJIbLHO-TEXHHYECKOMY
o0ecrne4yeHNI0 y4eOHOM JTMCUMIINHBL:

Peanuzarus mporpaMMbl JUCIHHUIUTMHBI TpeOyeT Haauuus ydyeOHOro xabuHera
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
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 TEMATHYECKHEe WJUIIOCTpalMu 1o pabodeil  mporpamme
JUCUUIUIMHBI, B TOM YHCIIE, BUACO-ayAM0 MaTepUabl, KOMIIBIOTEPHBIE IIPE3CHTALIUH.

KomnpioTep umMeeT 10cTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, BBIXO/] B
rno0anpHyl0  ceTb  VIHTepHEeT, OCHallleH JIMIEH3UOHHBIM  MPOTrpaMMHBIM
o0ecreyeHUEeM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoOBHBIE YUeOHbIe U3IaHUS

1. Hmutpuea B.®. ®usuka g npodeccuii U crneuuaIbHOCTEH
TEXHUYECKOTO MpoQuiIsi: y4eOHUK JJIsl CTYA. YUpexaeHul cpe. npod. oopazoBanus /
B.®. JImutpuesa. - 8-e u3z., crep. - M.: U3marenbckuii ieHTp «Akamemus», 2022, —
496 c. B nep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®wusuka s mpodeccuit U crenuaIbHOCTEH
TexHudeckoro mnpodwuis: JlabopaTtopHbiii mpakTHKyMm: ydeOHOe mocobue/ B.D.
JImutpueBa, A.B. Kopkyes, O.B. Myptasuna: (5-¢ u3na.) (B 3ieKTpoHHOM opmare)
2022. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanammnukos, H. [1. ®usuka B 2 4. YacTh 1: yueOHHUK U MPAKTUKYM IS
CpeJHero poeCCHOHAIIEHOTO obpa3zoBaHus / H. Il. KanamHukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jgon. — MockBa: M3garensctBo IOpaiiT,

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

4, Kanamnukos, H. I1. ®usuka B 2 4. YacTp 2: yueOHUK U MPAKTUKYM IS
CpPEAHETO npodeccruoHaIbHOTO oOpa3oBaHus / H. I1. KanamHukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jporn. — MockBa: M3gatenscTtBo Opaiir,
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2022. — 244 c. — (IIpodeccuonansruoe oopazoBanue). — ISBN 978-5-534-09161-8.
— Texcer: anekrponnsiit // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

S. Jlorsunenko O.B. ®usuka: ywuebnuk /O.B. JlorBunenko.- Mocksa:
KHOPYC, 2022.- 342c¢.- (Cpennee npodeccuoHanpHoe obpazoBanue). ISBN 978-5-
406-06464-1

JlonoiHUTE IbHbIE YYeOHbIe U3IaHus

6. BacunbeB, A. A. dusuka: ydeOHOe TOcOOME [IJII CpEeTHEro
npodeccuoHanbHoro oobpasoanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. Xpamog.
— 2-e u3n., ucnp. u gon. — Mocksa: WUznarensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obpaszoBanue). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

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

8. Mycun, FO. P. ®usuka: mMexaHHWKa CIUIOLIHBIX CpEll, MOJICKYJsipHas
¢u3nKa U TEpMOJMHAMUKA: y4eOHOe mocodue Mg CpelHero mpodecCHOHaTbHOTO
obOpazoBanus / 0. P. Mycun. — 2-e uzn., uctp. u non. — Mocksa: M3naTenscTBo
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansrnoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanektponnsii // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHeT-pecypcesl

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

10. www.dic.academic.ru (Axagemuk. CioBapu 1 SHIUKIIOTIEINN )

11. www.booksgid.com (DnexTponHast 6udIHMOTEKA)

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

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

ecypcam

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

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

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

17. www.alleng.ru/edu/phys.htm (O6pasoBarensuble pecypcel MuTepHETa -
dusuka)

18.  www.school-collection.edu.ru  (Egunas  kosuiekimus  1M(pOBBIX
00pa3oBaTEILHBIX PECYPCOB)

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

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

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

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

23. www.kvant.mccme.ru OKypaan «KBauty)
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24. www.yos.ru/natural-sciences/html (OKypuain «I1yts B HAayKy»)

MeTtoauyeckue ykazaHus AJs 00y4arolHUXCs 110 OCBOEHUIO THCIIUIITHHBI

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

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

JYUYEBHOM NCIUILINHBI
4.1.

(I)Oprl U METOAbI KOHTPOJA M OLICHKU PE3YyJbTAaTOB oﬁyqemm

Pe3yabTarnl 00yyeHus

@opMBbI U METOBI
KOHTPOJIS ¥

OLIEHKH
pe3yJbTaToB
o0yueHust

JIUYHOCHHbLE: Texymmi

- YyBCTBO TOPIOCTH W YBWKEHUS K HCTOPUU M JIOCTHIKEHUSM | KOHTPOJb:
OTE€YECTBEHHON (hM3HUECKON Hayku; (PU3MYECKH TpamMOTHOE IOBEICHHE B | - OMPOC YCTHBIM
npodeccCHOHATLHON ACSITENTFHOCTH W OBITY MpU OOpaiieHuu ¢ npudopamu u | (GpOHTAIBHBIN);
yCTPOICTBAMHU; - TECTUPOBAHUE;

- TOTOBHOCTh K TIPOJO/DKEHHIO OO0pa3oBaHHMS U  TOBBIIICHUS | - BHIIIOJHEHHE
kBaukanm B HU30paHHOW TPO(GECCHOHATBHOM  JEATENBHOCTH U | MUCbMEHHOM
00BEKTHBHOE OCO3HAHUE POJIH (PU3MYECKUX KOMITETCHIIUN B 3TOM; paboTHI;

- YMEHHE HCIOIb30BaTh JOCTH)KEHUS COBPEMEHHOW (DU3UUYECKO | - BHITOIHEHUE
HAayKl W (U3HYECKUX TEXHOJIOTHH JUIS TOBBIIMICHUS COOCTBEHHOTO | MPAKTUYECCKOU
WHTEJJIEKTYallbHOTO  pa3BUTHsI B BBIOpaHHON  mpodeccuoHANbHON | pabOTHI
JeSTeTbHOCTH; (MHIUBUTyaTbHAS

- YMEHHE CaMOCTOSITENIbHO J10ObIBaTh HOBBIE ISl ceOsi usmyeckue | hopma pabOThI)
3HaHUS, UCTIOJB3YS JAJISl 3TOTO JTOCTYITHBIE UCTOYHUKH HH(POPMALINY; - BBITIOJTHEHUE

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

- yMEHHE YIpaBIATh CBOEH TO3HABATENbHON JEATENBHOCTHIO, | (PpOoHTANbHAS
MPOBOAUTH  CAaMOOLIEHKY YPOBHS COOCTBEHHOTO  MHTEJUIEKTYaJIbHOTO | (popma paboThI)
pa3BUTHS,

Memanpeomemuule: Omenka

- WCIONBb30BaHUE PA3NUYHBIX BUOB IMO3HABATEIHHON NEATEIHHOCTH | BBHITIOTHEHUS
IS pereHusi GU3NIECKUX 3ajad, IPUMEHEHNE OCHOBHBIX METO/IOB ITO3HAHHS | CAMOCTOSITEIIHbHOM
(HaOnrofeHus, OMMCAHUSA, W3MEPEHUs, OHKCIEPUMEHTa) [UIs H3y4deHUs | paboThl
Pa3JIMYHBIX CTOPOH OKPYKAIOIIEH TEUCTBUTEIBHOCTH;

- HUCIONb30BaHHWE OCHOBHBIX  MHTEJUIEKTYalbHbIX  omeparuii: | [Ipomexyrounas
MOCTAHOBKH 3aJaud, (QOpPMYJIMPOBAaHUS THUIOTE3bl, aHANW3a M CHHTE3a, | arTecTanus B 1
CpaBHEHHUs, O0000IIEHHs, CHUCTEMaTH3allMU, BBISIBICHUS  MPUYHHHO- | ceMecTpe B popme

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

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

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

- YMEHHE aHAJM3UPOBATh U MPEACTABIATh HHPOPMALIMIO B PA3IUYHBIX
BUJIAX;

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

npeomemmuboie:

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

npyrue GopmMbl
KOHTPOJIS
(cpemuuii 6amt mo
TEKYIUM OLICHKaM
yCIIEBa€MOCTH),
BO 2 cEMECTpe — B
dbopme sK3aMeHa.
Meron
MIPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluu -
BBITOJIHEHHE
KOMILJIEKCHOTO
3aJaHMs

18




ponu (U3WKU B PA3BUTUU ECTECTBEHHBIX HAYK, TEXHHKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJaJ€ POCCHHCKHX W 3apyOEKHBIX YUYEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH; MIOHUMaHUE (GU3HUYECKON CYITHOCTH HAOIOIaeMbIX SIBJICHUN
MHKpPOMHpA, MakpoMupa M MeraMupa; MOHUMAaHHE pOJU acTPOHOMHUHU B
MPAKTUYECKOU JEATEILHOCTH YEIOBEKa U JalbHEUIIIEM HAy4YHO-TEXHUYECKOM
pa3BuTuu, ponu (pu3uku B (GopMUpPOBAHUU KPyro3opa M (YHKIIMOHAIBLHON
IPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs MPAKTUYECKUX 3a/1a4;

2) chopMupoBaHHOCTh YMEHHU pacro3HaBaTh (PU3UUYECKHE SIBICHHS
(mporiecchl) U OOBIACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEMHOE JIBM)KCHHE, CBOOOJHOE TajeHUE Tel,
JIBUKCHHUE O OKPYKHOCTH, WHEPIHS, B3aMMOJCHCTBHE TEN, KOoleOaTeIbHOe
JIBIDKEHUE, PE30HAaHC, BOJHOBOE JBIKeHHE, auddy3us, OpOyHOBCKOE
JBUKCHHE, CTPOCHUE KHUJAKOCTCH U TBEPABIX Tell, U3SMEHEHNE 00beMa Tel Mpu
HarpeBaHuM (OXJIAXKICHUH ), TEINIOBOE PaBHOBECHE, UCITApEHNE, KOHJICHCAIIHSI,
IJIaBJICHUE, KPUCTAILTU3AIINS, KUTIEHHE, BIAKHOCTh BO3/1yXa, CBS3b CPEIHEH
KHHETUYECKOM HHEPruu TEeIJIOBOTO JBIXKEHUS MOJEKYyl ¢ aOCONIIOTHON
TEeMIIepaTypoOi, TOBBIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPBHITOM
COoCyJle, CBSI3b MEXJY MapaMeTpaMH COCTOSIHUSI Ta3a B M30IPOLIECCaAX;
AJIEKTPHU3ALMS TEJl, B3aUMOJCHCTBUE 3apsA/IOB, HarpeBaHUE IPOBOJHUKA C
TOKOM, B3aMMOJICHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHasl WUHIYKLHUS, I€UCTBUE
MarHMTHOTO TIOJIA Ha TPOBOJHUK C TOKOM M JBIDKYIIMICS 3apsij,
AJICKTPOMArHUTHBIE KOJICOAHUSI M BOJIHBI, NIPSMOJIMHEHHOE PacIpOCTPAHCHHE
CBETa, OTpPaXCHHE, TpeloMicHHe, WHTephepeHnus, audpakaus u
MoJIsIpU3alids  CBETa, JHUCIEPCUs CBeTa; (POTOIICKTPUUCCKUN I eKT,
CBETOBOE JIABJICHUE, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTH;

3) BnazeHWe OCHOBONOJATAOIIMMU (U3MUECKUMH TOHATHSAMH U
BEJIMYMHAMH, XapaKTEepPU3YIOIUMHU (U3HUECKHUE MPOIECCHI(CBA3aHHBIMU C
MEXaHWYCCKHM JIBUKEHHEM, B3aWMOJICCTBHEM Tell, MEXaHHYEeCKUMH
KoJeOaHUsSIMU W BOJHAMHU, aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM BEIIeCTBa,
TEIUIOBBIMH  TIPOIIECCAMU;  DJIGKTPUUYECKUM U MarHUTHBIM  TIOJISIMH,
ANEKTPUYECKUM TOKOM, DIEKTPOMArHUTHBIMU KOJEOaHUSIMU U BOIHAMU;
ONTHUYECKUMHU SIBJICHUSIMH; KBAaHTOBBIMH SIBJICHUSIMU, CTPOCHHEM aToMa H
aTOMHOTO Si7Jpa, PaJMOAKTUBHOCTHIO); BIIAJEHHE OCHOBOIOIATAIOIIIMHU
ACTPOHOMUYECKUMH  TOHSTHSIMHU,  TO3BOJISIONIMMU  XapaKTEpPU30BaTh
MPOIIECChl, TMPOUCXOJANIME Ha 3Be37aX, B 3BE3JHBIX CHCTEMax, B
MEXTaJaKkTHYeCKOW cpesie; ABIKEHHE HEOECHBIX TEJN, SBONIOIHUIO 3BE3 U
Bcenennoi;

4) BnajgeHUE 3aKOHOMEPHOCTAMHM, 3aKOHAMU U TEOPUSMU (3aKOH
BcemupHoro tsarotenus, I, II w III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKOM  SHEpPruM, 3aKOH COXPAaHEHHUS  UMIIYJIbCa, [PUHIIHNI
CYNEPIIO3HUIINN  CUJI, TIPUHIIMII PAaBHOMPABHOCTH WHEPIHUAIBHBIX CHUCTEM
0TCU€Ta; MOJIEKYJSIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, ra30BbIC
3aKOHBI, TIEPBBIN 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUS DJICKTPUUECKOTO
3apsna, 3akoH Kynona, 3akon OMa Jij1s yyacTka 1enu, 3akod Oma A1 moJHOU
AIEKTPUYECKOMN T1ienu, 3akoH Jxoyns - JleHIa, 3aKOH 3JIEKTPOMarHUTHOMN
WHIYKIMWA, 3aKOH COXPaHEHWs OSHEPruH, 3aKOH  MNPSIMOJMHEHUHOTO
pacmpocTpaHeHHUs CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH MPEJIOMJICHUS CBETA;
3aKOH COXPaHEHUs SHEPIHH, 3aKOH COXPaHEHMsI UMITYJIbCA, 3aKOH COXPAaHEHUS
AJIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAHEHUS MaCCOBOIO0 4YHCIa, MOCTYIAThl
bopa, 3akoH paMOaKTHUBHOTO pacmnaja); YBEpEeHHOE MCIOJIb30BaHME 3aKOHOB
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Y 3aKOHOMEPHOCTEH NMpH aHaIn3€e PU3NYECKUX SIBICHUH U TPOLIECCOB;

5) yMeHue yuyuThIBaTh I'PaHUILIbI IPUMEHEHNS U3YYEHHBIX (PU3NUECKUX
MOJIENIE: MaTepuaibHasl TOYKA, NHEPIHAIbHAsCUCTEMA OTCUYETA, UI€albHbIN
ra3; MOJEIM CTPOEHHUS TIa30B, JKUAKOCTEHM U TBEpIABbIX TeJ, TOYEUHBIH
BJIEKTPUYECKUM 3apsl,

AfiepHas MOJeNb aToMa, HYKJIOHHass MOJENIb aTOMHOIO sJpa IpH
penieHny (GU3HYECKUX 3a/1a4;

6) BIaJeHHE OCHOBHBIMM  METOJAMH  HAy4yHOro  IO3HAaHHA,
UCTOJIBb3yeMbIMU B (DU3UKE: MPOBOJIUTH MPSMBIE M KOCBEHHBIE H3MEPEHHS
(Gu3n4ecKux BEJIMYMH, BBIOMpAss ONTHUMAJIbHBIA CIIOCOO W3MEpeHHs U
UCIOJIb3YSl U3BECTHBIE METOJABl OLEHKHM IIOTPEIIHOCTEN  HM3MEpEHuH,
IPOBOJUTh  HUCCIENOBAaHME  3aBUCUMOCTEH  (U3MYECKMX  BEIMYMH C
UCIOJIb30BAHUEM MPSIMbIX M3MEPEHHH, OOBACHATH MONYyYCHHBIE PE3YNbTaThl,
UCHONb3ysd (U3NYECKUE TEOPUHU, 3aKOHBl W TOHATHUSA, M JellaThb BBIBOJBI;
coOmogaTh mpaBmiia 0€30MacHOro TPyna MpPU MPOBEICHUH WCCIICAOBAHHUHA B
paMkax  y4eOHOro  SKCHEpUMEHTa M  y4yeOHO-MCCIIEe0BATENbCKON
NESTeTbHOCTH C WCIOJIb30BaHUEM IH(PPOBBIX W3MEPUTEIBHBIX YCTPOHCTB H
nabopaTopHoro o0opynoBaHUs; C(HOPMUPOBAHHOCTh MPEJCTABICHUNH O
METOJ1aX MOJIY4YEHHs HayUYHbIX aCTPOHOMUYECKUX 3HAHMI;

7) chOpMHPOBAHHOCTH YMEHHUS pELIaTh PacyeTHbIE 3a/a4d C SIBHO
3aJaHHON (DU3MYECKOH MOJENbI0, HCIONb3Yys (PHU3MUECKUE 3aKOHBI H
IPUHLUIBI;, Ha OCHOBE aHalW3a YCJIOBUS 3a/Jaud BBIOMpPaTh (PU3HUECKYIO
MO/IEITb, BBIIENATh (PU3MUYECKIE BETUYUHBI U (JOPMYIIBI, HEOOXOIMMEIE JIIs ee
peleHus, MPOBOJAUTH pacyeTbl M OLIEHUBATh PEaIbHOCTh MOJYYEHHOTO
3Ha4eHUsT (U3UYECKOM BEIMYMHBI; peIIaTh KAauyeCTBEHHBIC — 3a/ayH,
BBICTpanBasl JOTUYECKH HETIPOTHUBOPEUYMBYIO LIEMIOUKY PACCYKIECHUHN C ONOPOMH
Ha U3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SABIICHUS;

8) chopMUPOBAHHOCTb YMEHUS NMPHUMEHATH MOJyYEHHbIC 3HAHUS IS
OOBSICHEHHS] yCIIOBUIM NpOTEKaHUs (PU3MYECKUX SBJICHUN B MPUPOJE U JUIS
MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEHEBHON KU3HU AJIsl 00eCeueHHs
0€30MacHOCTH NpU OOpaLIeHUH C OBITOBBIMHU MPUOOpAaMU U TEXHUYECKHUMHU
YCTPONCTBAMHU, COXPAHEHMS 3]I0POBbsl U COONIOJIEHUS] HOPMIKOJIOTHYECKOTO
MOBE/ICHUS B OKpYXKarolle cpenie; MOHUMaHUE HEOOXOUMOCTH IPUMEHEHUS
JOCTUKECHUM ¢buzuku u TEXHOJIOTHI I paloOHaIbHOIO
MPUPOIONOIB30BAHUS;

9) chopmupoBaHHOCTH COOCTBEHHOW TMO3HMIIMM TIO OTHOIICHUIO K
¢usnyeckoil MHPOpMaLUKU, MOIYy4aeMOW M3 pPa3HbIX HMCTOYHHKOB, YMEHMH
UCIOJIb30BaTh IU(POBBIE TEXHOJIOTUU IS IOMCKA, CTPYKTYpPHUpPOBaHUS,
UHTEpOpETallud U  TpeJICTaBIeHUs Y4eOHOW ¥ HayYyHO-TIOMYJSPHOM
nH(poOpMallUK; pPa3BUTHE YMEHHH KpPUTHYECKOrO0 aHaiu3a IOoJydaeMoi
uH(pOpMaINH;

10) oBmageHue yMeHHMSIMH pPa0OTaTh B TIPYNIE C BHIIOJHEHUEM
Pa3NUYHBIX COLMAIBHBIX POJIeH, INIAHUPOBATh PabOTY TPYIIIBI, PAIMOHAIBHO
pacrnpenenartb JesATeNbHOCTh B HECTaHIAPTHBIX CHUTYyalMsX, aJeKBaTHO
OLICHMBATh BKJAJ KaXIOrO W3 YYaCTHMKOB TIpYIIBl B  pELICHUE
paccMaTpuBaeMoi TpoOIeMBI;

11) oBmagenue (chopMHUPOBAHHOCTH MPEACTABICHUI) MpaBUIAMU
3anucu  Gu3ndeckux (GopMyn penbedHO-TOUCYHON CHUCTEMBI 0003HAYCHUI
JI.bpaiins (mu1st cnensix ¥ caaboBUISIIMX 00YUAIONTUXCS).
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4.2. ®oH/ OLIEHOYHBIX CPEICTB IS NPOBeIeHUs POMEKYTOYHOM
arrecTauuu 00y4arIIHUXCS 10 JUCHUIIMHE

Iloxka3aTeu u KPUTECPHUH OLICHUBAHUA KOMl'leTeH]_[I/Iﬁ
ITokazaTenu u KPpUTCPHUHN OLICHUBAHUA KOMHGTCHHHﬁ, OIMMCAaHMEC IIKAaJI
OLCHHUBAHHA COACPIKATCA B IIPUITOKCHUHN 1.

KOHTpOJIbHBIe H TECTOBBIC 3alaHUA
KOHTpOJIBHLIC 3aJaHUA COACPIKATCA B ITPUITIOKCHUU 1.

MeToanueckue MaTepUuaIbl
Meroauueckue MaTepuaibl, ONPEACISIIONIME MPOLEYPhl OLICHUBAHUS 3HAHUU,
YMEHHUM, XapaKTepU3yIomux (popMUpOBaHKE KOMIIETCHIUH, COJIEpIKATCS B
npuioxeHuu 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBbIEe CpeACcTBa

ISl NPOBe/IeHUs TPOMEKYTOUHOH aTTeCTAllHH O JHCIHILIHHE
0/11.06 PU3UKA (YI'TYBJIEHHBIN YPOBEHD)

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

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

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

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

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

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

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

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

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

METO/1 pacyeTa NepBUYHbIX OAJIIOB;

METO/] pacyeTa CBOAHbBIX 0aJIOB;

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAHUS pe3yIbTaToOB O0YUEHUS:

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

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

O1eHKa 5 «OTIMYHOY 4.6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OrnieHka 2 «HEYTOBJIECTBOPUTEILHOY <29

1.3. KOHTpPOJILHO-01IEHOYHBIE CPEICTBA
1.3.1 3apanmne:
3ananue:
1.CoGecenoBanue o Borpocam (2 Bonpoca).
2. Pemuth 3a1auy.

IIpumepHbIe Bonpocsl codeceq0BaAHUS

1 Mexanuueckoe JBUKEHHE: ONPEAEIEHUE, TPAEKTOPHUs, IPOUIEHHBIN ITyTh, IEPEMELICHUE,
CBA3b IIEPEMEIIECHUS C KOOPAUHATAMH TeJa.

2 PaBHOMEpHOE ABM)KEHHUE: ONPEEIIEHUE, CKOPOCTh, IEPEMELICHNE, YPABHEHUE JIBH)KECHUS.

3 I'paduk paBHOMEpHOTO BUXKEHUS. PaccMoTpeTh Ha pumMepe:

4 PaBHOYCKOPEHHOE JIBUKEHUE: ONPEAEICHUE, YCKOPEHUE, CKOPOCTh, IEPEMELIICHHUE.

5 I'paduk ckopoCTH MpU PaBHOYCKOPEHHOM JBH)KEHUH.
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PaccmoTtpeTs Ha npumepe:

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

7 JABHMKEHUE MOJT YTIIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

10 Macca. Cuna. Muepraocts. Bropoii 3akon HetoTOHa 1 €ro 0COOEHHOCTH.

11 Tperwnii 3akoH HproTOHA 1 €10 0COOCHHOCTH.

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

13 3akon BcemupHOro TarotreHus. Cuia TaKeCTH.

15 Bec tena. HeBecomocTs. Bec Tena, ABMKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. JIBrxeHue noj JeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 IToTeHmanpHast YHEPTHUS.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

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

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

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

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

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEJ.

27. Uneanwubiii ra3. OcHoBHOe ypaBHeHHe MKT. CBs3b AaBieHHs HACAIBHOTO rasa C
KMHETUYECKOM SHEPTUEH MOCTYNaTeIbHOTO IBIKEHHS MOJIeKyIl. CBsI3b TaBJIEHUS HICATILHOTO Ta3a
C TUIOTHOCTBIO ra3a.

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

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

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

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

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

33 [lapooOpa3oBanue: ucrapeHne, KUIeHune. Y IeiabHast TEIIoTa mapoopa3oBaHusl.

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

35 BrnaxxHocTh BO3Ayxa U €€ u3MepeHne. OTHOCUTENbHAS BIAXXHOCTh BO3TyXa

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

37 BuyTpeHHss oHeprus. BHyTpeHHSs 3HEpPrus 0IHOATOMHOTO HUjeanbHOro raza. Crnocoosl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

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

40 Dnextpuueckoe nosie. CBOMCTBA AIIEKTPUUECKUX MOJIEH U UX CHIJIOBBIE XapAKTEPUCTUKH.
3akoH Kynona

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

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buapl COEIMHEHUSI KOHIEHCATOPOB
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44 DnexTpUuYECKUH TOK: ONpEEIICHUE, HaIlpaBJICHHUE, XapaKTEpUCTUKU. 3akoH Oma amns
yuyacTKa Lenu

45 IlocnenoBaTesnbHOE U MApajUIENbHOE COEIAMHEHHUE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

47 Pabora u MomHOCTh TOKa. TermnoBoe aeiicTBrue Toka. 3akoH Jxoyns-Jlenna.

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

48  DJnexkTpuyecKHid TOK B modynpoBojgHukax. CoOCTBeHHass  MPOBOJMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHUOOPHI

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

51 Cuna Amnepa. Cuna Jlopenna. [IpaBuiio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHaykuuu. [Ipasuio Jlenuna.

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

54 SIBnenne camouHaykuuu. MunykruBHocts. 9JIC camouHAyKIIMK

55 CBoOoHBIE U BBIHYKJICHHbIE 3JI€KTPOMarHuTHble Konebanus. KoneGaTeabHbIi KOHTYP.
[Tepnoa cBOOOAHBIX AIIEKTPUUECKHUX KOJICOaHUI

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

57 Tpancdopmaropsl. Koadhpurmument tpancopmanuu. [Ipumenenus tpanchopmMaTopos.

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

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

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

61 Ilpenomnenue ceera. 3aKOH MPEIOMIIEHHUS CBETA

62 IlonHoe oTpaxxeHHE cBETa

63 JIun3bl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcust cBera

65 Unrepdepenuns BoiaH. Untepdepenius crera

66 ludpakuus ceera

67 NudpakpacHoe u ynprpaduoiaeToBoe u3iydeHne. PEHTTeHOBCKOE U3TyueHne

68 ®oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 115 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbITel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoa o bopy

73 OTKpbITHE PAANOAKTUBHOCTH. O-, -, Y- U31y4eHus. PaqnoakTuBHbBIE pEBpaIICHHUS

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBA3W aTOMHBIX SA1€Ep. S nepHbIe peakuuu

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepnelii peaktop. TepMosiaepHsble peakiuu

78 3akoH paguoOaKTHBHOro pacnaza. [lodydeHue paauoOaKTHUBHBIX H30TONOB M HX
IpuMeHeHne. bruonornueckoe AecTBUE PATMOAKTUBHBIX W3JIY4EHUI

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

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

81 DyieKTpuyecKuii TOK B BaKyyMe
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82 Iloctrymarel OlHmTelHa. IIpocTpaHCTBO M BpeMs  CHELUAIBHOH  TEOpUU
OTHOCUTEJIBHOCTH
83 CBs13b Macchl U HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHbIe NIpaKTHYECKHUE 32IaHUS

Ilepeyensb 3agau:

1. ABromMOoOMIb yHangercs OT MOCTa, JBUTasChb PAaBHOMEPHO M MPSIMOJIMHEHHO €O
CKOpocThI0 72KkM/4. Ha KakoM pacCTOSHUM OT MOCTa OKaxeTcs aBToMoOmib yepe3 10c, ecnu B
HaYyaJIbHbIA MOMEHT BPEMEHHU OH HaXOJWJICS OT Hero Ha pacctosHuu 0,2 km?

2. Benocuneauct, 1Burascb paBHOMEpHO, npoesxaer 20 m 3a 2¢. Onpenenure, Kakol MyTh
OH IIPOEJET MPU ABUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

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

4. Yemy paBHa cuja TPEHUs, €CIIM TOCIIE TOIYKa BaroH Maccor 20 T octanoBmics depes 50
¢, PO TIPH 3TOM paccTtosuue 125m?

5. Uepe3 CKOJIBKO BpEMEHH OCTaHOBHUTCS aBTOMOOWIb Maccoil 1000 kr, IBHXKYIIHICS cO
CKOpOCTBIO 72 KM/4, €CIIi BBIKIIIOUUTH ABHTaTeh? CpeqHss cuiia COMPOTHBICHUS ABIKEHMIO 0,2
kH.

6. JIBa Ms4ya OpOIICHBI BEPTHKAIBHO BBEPX CO CKOpOCThIO 36 kM/4 u 18 km/4. Ha xakoi
BBICOTE€ KHHETHYECKas YHEPIUs KaX0ro Msdya CTaHET PaBHOM €ro moTeHUnanbHO1?

6. B mpotiecce M130XOpHOT0 OXJIaKACHUS JaBJIEHUE ra3a yMEHbIINUI0Ch B 3pa3a. Kakoii Obuia
HauajibHas TeMIIepaTypa rasa, €cju KOHeuHas TeMIlepaTypa cTajla paBHOM 27°C u 47°C.

7. Jlng u3o06apHOro HarpeBaHus rasa, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOmuian KosundectBo TemoTsl 9,4 MJDx. Onpenenuts paboTy rasa U HU3MEHEHHE €ro
BHYTPEHHEHN HEPrun

8. Ha ckonbko M3MEHWIAaCh BHYTPEHHSISI SHEPIUs ras3a, €ciid €My COOOLIMIN KOJUYECTBO
ternoTel 20 xJlx 1 coBepurmin padoty Haj razom 30 k/[x? ecnu emy cCOOOIIMIM KOJIMYECTBO
tertoTsl 30 k/[x u coBepumin padoty Hax razom 40 k/[x?

9. Kakoe KOiIM4YeCTBO TEIUIOTHI HYXHO NepefaTh ra3y, 4ToObl €ro BHYTPEHHSS SHEPTUs
yBenuuuiack Ha 45 k/[x, 1 npu 3ToM ra3 cosepiuni padory 65 k/Ix u 0,5 MJIx?

10. Ha kakoM paccTOsSIHUN HaXOZATCS IpYT OT Apyra Todeunble 3apsaasl 2 HKn u 5 uKo, ecnu
OHM B3aUMOJICHCTBYIOT ApYyT ¢ Apyrom c cunoi 9 MmH? 0,05H?

1.3.2. Kpurepnu oneHku

bannel 3a
KpuTtepuu olieHKH K TeOpeTHYECKOMY 321aHHUI0 KpUTepUU
OLICHKH
MaxkcumaiibH
blii 6aj1a — 1
1 |- nmemoHcTpupyeT TayOOKOe, TIOJHOE 3HAHWE W TOHHUMaHWE (U3NIECKOM 1
CYIIHOCTH PaccMaTpUBAEMBbIX SIBJICHUN U 3aKOHOB;
- JIa€T TOYHOE OTPE/ICIICHNE W UCTOJIKOBAaHNE OCHOBHBIX MOHATHH, 3aKOHOB,
TeopHil, GU3NYECKUX BETUYUH U UX €IUHUIl U3MEPEHHUS,;
- BEpHO O(OpPMIIIET COMYTCTBYIOIIME OTBETY 3amucH (Qopmys, rpapuku,
PHUCYHKH, CXEMBI;
- TIpU OTBETE AEMOHCTPHPYET CaMOCTOSATEIBHOCTh CYKICHHUH, MPUBOIUAT
BEPHbIE apT'yMEHTHI, JIeJIaeT MPaBUJIbHbIE BBIBODI;
- TIOCJIEIOBATEbHO, YETKO, CBS3HO, JOTMYHO M 0O€30MIMO0YHO W3JIaraet
yuyeOHBIH ~ MaTepuasl, TMPaBWIBHO W  OOCTOSTENBHO  OTBEYaeT  Ha
COITYTCTBYIOLIME BOIPOCHI
2 |- JEMOHCTpUpYEeT 3HAaHHE U TOHMMaHUEe (U3UYECKOH CYIIHOCTH 0,7
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paccMaTpUBaEMbIX SIBIICHHMH M 3aKOHOB, HCHBITHIBACT HECYIECTBEHHBIC
3aTpyJHEHUS B  BBIABICHUM  B3aMMOCBS3M  (DU3UYECKUX  SIBICHHI,
3aKOHOMEPHOCTEH;

- B OCHOBHOM TIIPaBWJIBbHO, 0€3 W3MEHEHHS OCHOBHOW CYTH, MaeT
ONpeNIeJIeHUs]  TOHATHH, HWCHOJB3YIOTCS  HAy4YHbIlE TEPMHHBI  TIPH
UCTOJIKOBAaHUHM 33aKOHOB, TEOpHH, (PU3NYECKUMX BEIUYMH W MX €JAWHHIL
U3MEpEHUs;

- BEPHO, HO C HE3HAYUTEIHHBIMH OIIMOKAMH BBIOJIHAET 3arucH (OpMyl,
rpaduKu, pUCYHKH, CXEMBI;

- TpH OTBETE JEMOHCTPHUPYET CaMOCTOSTEIBHOCTh CYXKACHHH, BBIBOIBI
BEpHbIE, HO HEIOCTaTOYHO apryMEHTUPOBAHBL;

- B ONpEIEICHHON JIOTMYECKOW IOCIIeI0BaTeIbHOCTH Y4YeOHBIH MaTepua
U3JIaraeT, Mpyu OTBETE Ha BONPOC JIOMYCKAeT HECYIIECTBEHHBbIE OUIMOKHU U
(unmn) He Oojee IBYX HEIOYETOB, KOTOpPBIE CTYICHT MOXKET HCIIPABUThH
CaMOCTOSITENILHO TP TPEeOOBAHWHW TPETOAABATEINSA; JaeT IpPaBHIbHBIE
OTBETHI HA COMYTCTBYIOMIME BONPOCHI

- pacKpbIBaeT OCHOBHOE COJAEpKaHME Yy4yeOHOro marepuaia, HO
OOHapy>KUBAIOTCSI CYLIECTBEHHbIE MPOOENbl B MOHUMAHUU B3aMMOCBSI3U
(bu3NIECKUX SIBICHUIA U 3aKOHOMEPHOCTEHH;

- JIONyCKaeT OMIMOKU B ONPEAEICHUH M UCTOJIKOBAHUU OCHOBHBIX MOHSTHUH,
3aKOHOB, TeOpHﬁ, (1)I/IBI/II-ICCKI/IX BCJIIMYMH W UX CIUHUL UBMCPCHUA, KOTOPHLIC
MOXKET HCHPAaBUTh CAaMOCTOATENbHO WM MpU HEOOJBIION MOMOIIU
IpenojaBaTes;

- C CYLIECTBEHHBIMU OIIMOKAMHU BBINOJIHAET 3amuch (HopMys, rpaduKoB,
PUCYHKOB, CXEM, KOTOPBIC CTYACHT IIOCJIC 3aMCYaHUs  YCTpPaHACT
CaMOCTOSITEIILHO;

- CaMOCTOSTENIbHO (OPMYIUPYET OTBET Ha BOIPOC, MPUBOJUT YACTUUHO
BEpPHBIE apryMEHTHI, OTACIBHBIE BBIBOJABI HEIb3sl CUMTaTb BEPHBIMH H
000CHOBaHHBIMU,

- HapylleHa JIOTHYeCcKas II0CIEeJ0BATENbHOCTh H3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE Ha BOMPOC AOMYIIEeHa oJHa Ipy0as omrbka u (Uim)
Oosiee ABYX HEJOYETOB; CTYAEHT HCIBITHIBAET 3HAYMTEIbHBIC 3aTPyTHEHHUS,
OTB€Yast Ha COIIYTCTBYIOIINE BOIIPOCHI

0,5

- CTYJIEHT HE MOXET OOBACHUTh (PU3MUECKON CYHITHOCTH paccMaTpUBAEMBbIX
SBICHUN W 3aKOHOB, BBIIBUTH B3aUMOCBsI3HU (1)I/IBI/I‘~IGCKI/IX SBICHUN WU
3aKOHOMEPHOCTEN;

- HE 3HAeT WIM JIaeT HEBEPHOE OIPEJICICHUE M HMCTOJIKOBAaHHE OCHOBHBIX
MOHATHU, 3aKOHOB, TEOPUH, PU3MUECKUX BEIUYHH U UX €IUHHI] U3MEPEHUS;
- HEe BEPHO BBINOJIHSIET 3aUCh POpMYyI, rpauKoB, pUCYHKOB, CXEM

UTOro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Bananl 3a
KpPUTEepUH
OLICHKH

Od¢opmiieHue ycja0BUA 321aHUSA

MakcuMaJbLHBI
1 0a1 — 0,4
oasL1a

- BEpHO 0(hOPMIIEHO YCIIOBHE 3aJjauul, IPEJICTABIEHBI BCE (PU3NUECKUE
BEJIMYMHBI

0,4

- YCJIOBHUC 3aaHUA Oq)OpMJ'IeHO C HE3HAYUTCIbHBIMU HCTOYHOCTAMU,
MpCACTABJICHBI HC BCC (bmnqecxne BCIIMYHHBI

0,2
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- ycnoBHe 3a7aHus 0pOpMIICHO HEBEPHO

0

Hcnoab3oBanne pusnyecKoil CHMBOJINKH MakcumajibHbI
i 0as1 —0,5
0aJu1a
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIIOBUU 3371a4d U B (hOpMyJiax, 0,5
HCIOJIb3YEMBIX B PEHICHUH 331a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH 3aJ1a4H, JOIYIIeHA | HETOYHOCTH B 0,4
(dhopMyIax, UCMOJIb3yEeMbIX B PEIICHUH 3ajauu
- oTyIieHa | HeTOYHOCTh Mpy 0003HAYCHUH CHMBOJIOB B YCIIOBHH 3aj1a4H, 1 0,3
HETOYHOCTH B (DOpPMYIIax, HCIOIb3yEMbIX B PEIICHUH 3a7aun
- IOMYIIEHO 2 1 60jiee HETOYHOCTH MTPH 0003HAUYEHUU CUMBOJIOB B YCJIIOBUU 0
3aauu, 2 u 0oJee HETOYHOCTEH B (JOPMYIIax, UCHIOIb3YEMBIX B PEILICHUH
3a/1a4uu
Coluro1eHne aIropuT™Ma pelieHust MaxkcumajibHbI
i 0as —
0,3 day1a
- pellleHue 3a7aud OCYIIECTBISETCS IO aJITOPUTMY: MEPEeBOJ €IUHUIL 0,3
u3MepeHus: (PU3MYECKUX BEIMYMH B MEXKIYHAPOIHYIO CHUCTEMY CIUHUIL
(CH); 3anuch HeoOXOAMMBIX (Gu3NYECKUX (OPMYI; MaTeMaTUYECKU
pacuet no (pu3ndeckoi dpopmyie
- aJITOPUTM PEIICHUs 3a]]a4l OTCYTCTBYET 0
IlepeBoa enuHuI n3MepeHnst GU3NIECKUX BeJTUUMH B MexkayHapoaHyio | MakcuMaJibHbI
cucremy equnun (CH) i 0asia —0,3
oaJu1a
- BEpPHO TEpeBENIeHbl pacyeThl TepeBOJa BCEX EOUHHUI] H3MEPEeHUS 0,3
dbuszndeckux BennuuH B MexayHapoanyro cuctemy enunuil (CH)
- pomymieHa 1 ommOka mpu TPOBENEHUHM pacyeTa IepeBoja EAMHHII 0,2
M3MepeHusT (PU3UYECKUX BEIMYUH B MEXKIYHAPOJHYIO CHCTEMY CIMHHII
(CH)
- JIOTMYyIIEHbl 2 OMmMOKH MpH MPOBEIECHUU pacueTa MepeBOAa EAMHHII 0,1
M3MepeHusT (PU3UYECKUX BEIMYUH B MEXKIYHAPOJHYIO CHCTEMY CIMHMII
(CH)
- HEBEPHO TMPOBEJICHBI pacyeThl TIEPEeBOJA BCEX EAWHHII H3MEPEHUS 0
¢busnueckux BenuunH B MexayHapoanyto cuctemy equnuil (CH1)
Hcnonb3oBanue puzmyeckux Gopmyst 1Jisi pemieHus 3a1a9u MakcumMajbHBbI
i 0as —
0,5 6as1a
- BEPHO W TOCIEAOBAaTEIbHO 3alucaHbl BCe (HOPMYIBI B COOTBETCTBUU C 0,5
CUMBOJIMKOH,  HEOOXOIWMBIC  JUIsl  YCTAaHOBJIEHUS  COOTHOIICHHS
CYIIECTBYIOIIETO MEXAY GU3NUECKUMU BETHUNHAMU
- TIPaBWIBHO COCTABJICHBI YpaBHECHHS, CBs3BIBAONIUE (PH3UUECKUE
BEJTMYUHBI
- BEPHO, HO HEIOCJIEN0BATEIbHO 3alucaHbl (OPMYJIbl B COOTBETCTBUU C 0,4
CUMBOIIMKOW,  HEOOXOAMMOW  JJii  YCTAHOBJCHHS  COOTHOIICHHS
CYIIECTBYIOIIETO MEXTY (PU3HISCKUMU BEITHUNHAMHU
- TpaBWIBHO COCTAaBJIICHBI YpaBHEHHWS, CBs3bIBAOIIUE (PHU3UUECKHE
BEJTUYIHHBI
- (hopMyIBI 3amKcaHbl MOCIEA0BaTeIbHO, HEBEPHO 3amucana 1 ¢gopmyna B 0,3

COOTBETCTBMM C CHMBOJMKOH, HEOOXOOUMOW Il  YCTAaHOBJICHUS
COOTHOIIIEHUS CYIIECTBYIOIIETO MEXKTY (PU3NIECKIMH BETHIMHAMHU
- JIOTMyIIeHa OJHAa OmMOKa MPH COCTABJICHUU YPAaBHEHUH, CBS3BIBAIOIINX
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(du3HUYECKre BETMYUHBI

- popMyIIBI 3aIIUCaHbl HEMOCIEA0BATEIbHO, HEBEPHO 3anucana 1 ¢popmyra B 0,2
COOTBETCTBMM C CHUMBOJHUKOW, HEOOXOIMMOW JJIi  YCTAHOBIICHHS
COOTHOIIEHUS CYIIECTBYIOIIETO MEKIY (PU3NUECKIUMH BETMYMHAMHU
- JOomylieHa OfHa OmMOKa MpPU COCTABJICHUU YPAaBHEHUH, CBS3bIBAIOIIMX
(dbu3nyecKre BeITMYUHBI
- Bce ()OpMYIIBI 3aIMCaHbl HEBEPHO 0
- IOTIYIIEHBI OLINOKA MPU COCTABICHUH BCEX YPaBHEHUII, CBSI3bIBAIOIINX
(u3HYECKHEe BETMUUHBI
MaremaTudeckue pacderbl no ¢pusndyeckum Gopmyaam, KoTopble | MakcHMAJIbH
XapaKkTepu3ylT paccMaTpuBaeMoe SIBJeHME C KOJHYeCTBeHHOH | bIif 0ami— 0,5
CTOPOHBI 0aJ1J10B
- BEPHO MPOU3BEACHBI BCE MATEMAaTUUYECKHUE PACUeThl M0 BCEM (PH3UUECKUM 0,5
¢dbopMynaM B COOTBETCTBUH C €AMHUIIAMU U3MEPEHUN (PU3NUECKUX BEIHMUUH
(CH);
- BCE pe3yJbTaTbl MAaTEMaTHYECKUX pPAaCUeTOB COJAEpXKaT uudposoe
3HaYCHWE M COOTBETCTBYIOIIEe eMy 00O3HaueHHE EAMHUIBI H3MEPEHUS
¢busnueckux BenuunH (CH)
- BEpHO IPOW3BEJCHBI MAaTEMaTHYECKHE pacueThl MO BCeM (pU3HMUECKUM 0,4
(dbopMyIniaM B COOTBETCTBUH C €AMHHUIIAMU U3MEPEHUN (DU3HMUECKUX BETUYUH
(CH),
- B OJIHOM pe3yJIbTaTe MAaTeMaTUYECKOT0 pacyera COACPIKHUTCS TOJIBKO €ro
1M (poBOE 3HAYCHHE
- HEBEPHO NPOM3BEACH MaTeMaTHYecKuii pacder mo 1 dusnueckoi 0,3
¢dopmysne, HO B COOTBETCTBUM C €AMHUIIAMHU HU3MEpEHUH (U3NIECKUX
BennuuH (CN);
- B OJIHOM pe3yJbTaTe MaTEeMAaTUYECKOIO pacueTa COJEPKHUTCS TOJIBKO €ro
11 (poBOE 3HAYEHHE
- HEBEPHO MPOU3BEJIeH MaTeMaTHYeCKUil pacder mo 1 gpusndeckoit popmymne 0,2
0e3 ykazaHus eluHuL u3MepeHnil pusnueckux Benuuul (CH);
- BCE Pe3yJIbTaThl MaTeMaTHUECKUX PACUETOB COAEPIKAT TOJIBKO IUPPOBBIE
3HAYCHUS
- HEBEPHO MPOU3BEICHBI BCE MATEMAaTHUECKUE pacueThl 0
OTBer nocJie peuieHus 3a1a4n MakcuMaJbHbI
i 0aJ1 —
0,2 6aaJ0B
- 3aJ1a4a B KOHIIE PEIICHUs COACPKUT BEPHBIH OTBET 0,2
- 33J1a9a HE COJICP)KUT B KOHIIC PEIICHHUS BEPHOTO OTBETA 0
YcTHOE 00bsICHEHUE pellleHus 321249 MakcumasabHBbI
i 6am —
0,3 6aJ110B
- 00BsICHEHUE pelIeHus 3aJaHHsl TT0CTIeI0BAaTENbHO, CBA3HO, JOTUYHO, BBIBO/ 0,3
apryMEHTHPOBaH W OOOCHOBAH; MPaBWJIBHO W OOCTOSITEIHHO NAETCS OTBET|
(OTBETBI) HA CONYTCTBYIOLIUE BONIPOC (BOMPOCHI)
- HE3HAYWTEJTHHO HapylieHa IOCIeI0BaTeIbHOCTh, JIOTHKA OOBSCHEHUS 0,2
pelieHust 3aJaHus, BBIBOJBI APryMEHTHPOBAHBI M OOOCHOBAHBI; CTYJCHT
WCTIBITHIBAET HE3HAUMTENbHBIC 3aTPYAHEHUsS, OTBEYas Ha COIMYTCTBYIOIINE
BOIIPOCHI
- 3HAaYUTENbHO HapyllleHa [OCIEI0BATEeIbHOCTh, JIOTUKAa OOBSICHEHUS 0

pereHus 3a1aHus (CTYIEHT HE MOXET OOBSICHUTH, KAKUM 00pa3oM IpHUIIET K

pEIICHUIO 3aJlaHusl), BBIBOJBI HE MOTYT CUHTAThCSl apryMEHTHUPOBAHHBIMU U
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OGOCHOB&HHBIMI/I; CTYACHT HCHLITBIBACT 3HAYUTCIIBHBIC  3aTPYyAHCHUS,
OTBC€Yasd Ha COMYTCTBYIOINNE BOIIPOCHL

MTOTO 3

1.4. MarepuajibHO-TeXHHYECKOe o0ecreyeHue Jisi MPOBeAeHHs] TPOMEKYTOYHOM
arTecTalnu
Brinonnenue 3aganuii IpoMEXXyTOYHOM aTTECTallMd MPOBOAUTCS B yueOHOM KaOWHETe
«Duzukay, madbopatopuu HUUKH.

1.5 YVYuyedHO-MeTOAHYecKOe U HH(MPOPMALMOHHOE oOecrevyeHHe [Jisi TNPOBeJIeHUsA
NMPOMEKYTOYHOI aTTecTAlNU

OcHOBHBbIE YUeOHbIe U3TAHUSA

1. HmutpueBa B.®D. dusmka p18 npodeccuid M CHEUAIBHOCTEH TEXHUYECKOTO
npoduns: yueOHUK AJs CTYH. yupexaeHui cpen. npod. oopazosanus / B.®. Imutpuena. - 8- usm.,
ctep. - M.: U3narensckuii neHTp «Akagemusi», 2020. — 496 c. B mep. ISBN 978-5-4468-9245-7

2. JmutpueBa B.®. ®uszuka g npodeccuid M CIEHMUAIBHOCTEH TEXHHUYECKOTO
npodwmis: JlabopaTopHblii npakTuKyM: ydeOHoe nmocobue/ B.®. /Imutpuena, A.B. Kopxyes, O.B.
Mypra3zuHa: (5-e  wm3m) (8 omektponHom  ¢opmare)  2019. https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®usuka B 2 4. YacTp 1 : y4eOHUK U MPAKTUKYM JUJISI CPEOHETO
npodeccuonansHoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBseB. — 2-¢ u31., HCIpP. H
nomn. — MockBa: UznatensctBo FOpaiit, 2020. — 254 c. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexrponnsiii / 9BC KOpaiit [caiiT]. — URL: https://urait.ru/

4, Kanamnukos, H. I1. ®u3uka B 2 4. YacTp 2 : y4eOHUK U MPAKTUKYM ISl CPEAHETO
npodeccnonamsHoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBseB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3narensctBo FOpaiit, 2020. — 244 ¢. — (IIpodeccnonanbHoe 00pa3oBaHHe). —
ISBN 978-5-534-09161-8. — Tekcrt: anexrponnsiii / 9BC HOpaiit [caiiT]. — URL: https://urait.ru/

5. Jlorsunenko O.B. ®usuka: yue6nuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c¢.- (Cpemnnee npodeccuonanproe oopazoanne). ISBN 978-5-406-06464-1

JlonoIHUTeIbHBIE y4eOHbIe H3aHUsA

6. BacuibeB, A. A. ®wusuka: yuyebHOe mocobue mis cpeaHero npodeccuoHaIbHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3a., uchp. U A0N. —
Mocksa: U3narensctBo HOpaiit, 2020. — 211 ¢. — (Ilpodeccnonansroe odpasopanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, FO. P. ®usuka: xonebaHus, onTHka, KBaHTOBas (u3MKa: yueOHOE mocodue
UL cpenHero mpodeccuonambHoro odpasosanus / 0. P. Mycun. — 2-e¢ u3n., Wcmp. U o0, —
Mocksa: U3narensctBo FOpaiit, 2020. — 329 c¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-03540-7. — Texkcr: anekrponusiid // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

8. Mycun, HO. P. ®wusuka: MexaHWKa CIUIONIHBIX Cpel, MOJEKyNspHas (u3uka u
TepMOJAMHAMUKA: ydeOHOe TocoOue s cpeaHero mpodeccuoHambHoro oOpazoanus / HO. P.
Mycun. — 2-e u3n., uchp. u gon. — Mocksa: UznarenscrBo HOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanme). — ISBN 978-5-534-03000-6. — Texct: anexktponHbIi // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/

HNHTepHeT-pecypcesbl

9. www.fcior.edu.ru (denepanbHbIii IEHTP HHHOPMAITMOHHO-00pa30BaTENILHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CiioBapy ¥ SHITUKIOTICTUH )

11. www.booksgid.com (3nekTpoHHas OuOIHOTEKA)

12. www.globalteka.ru (Tno6anbHas GubIMOTEKA 2IEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (Eaunoe 0KHO JOCTyIa K 00pa30BaTelbHbIM pecypcam)

14. www.st-books.ru (JIyumias yaeGHas aureparypa)
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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/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/

15. www.scool.edu.ru (Poccuiicknii 00pa30BaTeNbHBINA IOPTaN)

16. www.ru/book (DnexTpoHHas 6uOIMOTEYHAS CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBaTensubie pecypesl MuTepHeTa - Pusuka)

18. www.school-collection.edu.ru (Exunas koiurekupus nudpoBEIX 00pa30BaTEIbHBIX PECYDPCOB)

19.24 https//fiz.1september.ru (YuebHo-meToauueckas razera «Pusnukar)

20. www.n-t.ru/nl/fz (HoGenesckue naypearsl 1o Gusnke)

21. www.nuclphys.sinp.msu.ru (dInepHas dbuzuka B MaTepHere)

22. www.college.ruffizika (IToaroroska k EI'D)

23. www.kvant.mccme.ru (OKypuan «KBaHty)

24. www.yos.ru/natural-sciences/html (OKypuan «I1yTs B HAYKY»)

MeToanyeckue yKka3aHus JJis 00y4alOMIMXCS 110 OCBOEHUIO IU CIUTIIHHBI

25. Meroauueckue yKa3zaHusl 711 00YJaroIIMXCsl IO BBITTOJIHCHHUIO TPAKTUYECKUX PadoT.
26. MeToauueckue yKazaHus sl 00yJaroIMXCs 10 BHIIOTHEHUIO JTa00PaTOPHBIX padoT.
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