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

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma yd4eOHOW IUCHUIUIMHBI SBJISIETCS YacThIO TPOTPAMMBI
MOATOTOBKH creluaanucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnennansroctu 49.02.01 duznueckas KyabTypa.

1.2 Mecro y4eO0HOl AUCHUILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CNEeNUAJTHUCTOB CPeIHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbli muki [TIICC3

1.3. llesiu 1 TpeOOBaHUSA K pe3yJbTATAM OCBOEHHS YUeOHOM JUCIIUILIUHBI:

B pesynbrare ocBoeHUs y4eOHOU MUCHMILUIMHBI O0y4YarONIUNCs JOJDKEH JTOCTUYb
CIEAYIONINE PE3YIbTATHI:

JIUYHOCMHbLE:

- YYBCTBO T'OPJIOCTH U YBaXXEHUS K MCTOPUM U JOCTHKEHHUSM OTEUECTBEHHOMU
dbuzuyecko Hayku; (uU3MUeCKH TpamMOTHOE TMOBEAEHHWE B MpodeccuoHaIbHON
NeSITeILHOCTU U OBITY TIPU 0OpallleHuu ¢ TprudopaMu U YCTPOUCTBAMM;

- TOTOBHOCTh K IPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaJIU(HUKAIUKA B
u30paHHOM TPOo(dEeCCUOHATBLHON JEATENBHOCTY UM OOBEKTHMBHOE OCO3HAHHE POJIH
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHME WCHOJb30BaTh JOCTUKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(bU3HUECKUX TEXHOJOTUN ISl TOBBIIICHUSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS
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 o0IIKX 3a/1ay;

- yYMEHHUE YOpaBsATh CBOEW TO3HABATEIBLHON JESITEIBHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO PAa3BUTHS,

Memanpeomemuule:

- UCIOJIb30BAHUE PA3JIMYHBIX BUOB MTO3HABATEIILHON JIEATEILHOCTH VISl PEIICHUS
dusznueckux 3amad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUS (HAOIIOIEHNUS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) ISl U3YUEHHUS PA3IMYHBIX CTOPOH OKPY>Karoleu
JICUCTBUTEIILHOCTH,;

- WCIIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYaAJIbHBIX OMEpPAIHii: MOCTAHOBKH 3a/1ayH,
dbopMynupoBaHMs TUIOTE3bl, aHadW3a © CHUHTE3a, CpaBHEHHs, O0O0OIICHNUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IOHUCKAa aHAaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB I U3YUCHHS PA3JIMUHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SIBJICHUA M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAaThCS B
npodeccroHanbHO cdepe;

- YMEHHUE TE€HEpPUPOBATh WJIEM M OMNPEACIATh CPEACTBA, HEOOXOIUMBIC IJIs MX
peanuzaluu;



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

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

- yMEHUE MyOJWYHO TMPEJCTABIATh PE3YJbTaThl COOCTBEHHOI'O MCCIIEIOBaHUS,
BECTH JUCKYCCHUM, JIOCTYTHO M TapMOHHMYHO CO4YeTasi CoJepKaHhue U (HOPMBI
MpeACTABISIEMON HH(pOpMaLnK;

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUN O POJIM U MecTe (DM3UKH U aCTPOHOMHH B
COBPEMEHHOW HayYHOU KapTHHE MHpPA, O CUCTEMOOOPa3yroUIel poiau (PU3HKU B PA3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YICHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNIHOCTH
HAOJIIOAeMBbIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; I[OHUMaHUE PpOJIH
aCTPOHOMHMHM B NIPAKTHUYECKON MESITEIBbHOCTH YEJIOBEKa W JalbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, POJIH (HU3UKU B POPMUPOBAHUU KPYTro30pa U (DYHKIIMOHATIHLHOM
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHATHL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHHE IO OKPY>KHOCTH,
WHEpUHUs, B3aUMOJCUCTBUE TeEJ, KOJeOaTeIbHOE JBUKEHHUE, PE30HAHC, BOJIHOBOE
nBkeHue; nuddysus, OpOyHOBCKOE JBUKEHUE, CTPOCHUE KUJKOCTEH U TBEPJbIX Te,
M3MEHEHHE o0ObemMa Tel TMpU HarpeBaHuu (OXJIAKIECHHUM), TEIUIOBOE paBHOBECHE,
WCTIapeHHEe, KOHJEH CAllMs, TUIaBJIeHNEe, KPUCTAIUIM3allUsl, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpEJIHEeW KMHETUYECKON IHEPTruM TEIJIOBOTO JBUXKEHHUS MOJIEKYJ ¢ a0COIIOTHOM
TEMIIEPaTypoOil, TOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHMSI Ta3a B M3OIMPOLECccax; BJIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aps/IOB, HAarpeBaHUE IMPOBOAHUKA C TOKOM, B3aUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs! UHAYKIUS, IEMCTBUE MAarHUTHOTO IOJs Ha MPOBOJHUK C
TOKOM U JIBWDKYIIUICS 3apsiji, DJIEKTPOMArHUTHBIC KOJIEOAHUS M BOJHBI, TIPSIMOJIMHEHHOE
pacmpocTpaHEeHUE CBEeTa, OTpPaKEHHUE, MpejomiieHue, UHTepdepeHIus, audpaxius u
MoJIApU3alsl CBETa, JucIiepcusi cBera; (oTodnekTpudeckuii  3¢hdexT, CcBETOBOE
JIaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECKUMHU TOHSATHUSAMHU U BEJIMUYUHAMH,
XapakTepu3yrnmuMu GU3nIecKre MPOIECChI(CBA3aHHBIMU C MEXaHUUYECKUM JIBUKEHUEM,
B3aUMOJICHCTBUEM Te€Jl, MEXaHMYECKUMM KOJeOaHUsIMH U BOJHAMH, aTOMHO-
MOJICKYJISIPDHBIM CTPOCHHMEM BEIIECTBA, TEIJIOBHIMU IMPOIECCAMU; DJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJICKTPOMATHUTHBIMHU KOJCOAHMSIMHU U
BOJTHAMHU; ONTHUYECKUMH SIBICHUSMH; KBAHTOBBIMHU SIBICHUSIMHU, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuOaKTUBHOCTHIO); BJIJICHHE OCHOBOTIOJIATAIOIIUMHU
ACTPOHOMUYECKMMH  TOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE HA 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW CpeJE;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/] U BCelleHHOI];

4) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMU U TEOPUSIMH (3aKOH BCEMHUPHOTO
tsarotenus, I, II u III 3akoHsl HprOTOHA, 3aKOH COXpAaHEHHUS MEXAHWYECKOW SHEPIUH,



3aKOH COXPAHEHHS] UMIYJIbCa, TPUHIUI CYNEPINO3ULIMUA CUJI, PUHLIUI PABHOIPABHOCTH
UHEPIHUAIbHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETUUYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpPaHEHMUS
AIEKTPUUECKOTro 3apsija, 3akoH KynoHa, 3akoH Oma s ydacTka 1ienu, 3akoH Oma s
IIOJTHOW JJIEKTpUYECKOW uenu, 3akoH Jxoynmsa - JleHma, 3aKkOH 3JIE€KTPOMArHUTHOM
WHIYKIIAW, 3aKOH COXPAHCHUS JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pPacipOCTpaHCHUS
CBETA, 3aKOH OTPAKCHHS CBETA, 3aKOH MPETOMIICHHSI CBETA; 3aKOH COXPaHEHUS SHEPTHH,
3aKOH COXpPAHEHUsS WMITYJbCa, 3aKOH COXPAHCHHs JJIEKTPHUECKOTO 3apsa, 3aKOH
COXpaHEHHUs] MAacCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH pagnoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaiu3e (PU3ndecKux
SABJIEHUU U IIPOLIECCOB;

5) yMeHHe yuYUTHIBATh T'PAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepualibHas TOYKa, WHEPIHAIbHASICUCTEMA OTCUeTa, WJICAbHBIM Ta3; MOJIEIu
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPbIX TEN, TOUCUHBIN JIEKTPUUECKUM 3apsi,

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

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
¢u3HKe: MPOBOANTH MPSIMbIE M KOCBCHHBIC M3MEPEHUS (PHM3NUCCKUX BEIMYWH, BHIOWpAS
ONTHMAJIBHBIA CIOCOO W3MEpPEHUST U HWCHOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (DU3UUYECKUX
BEJIMYUH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBICHAThH MOJYICHHBIC PE3YyIbTaThl,
UCTIONB3ysT (U3MYECKUE TCOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOJBI, COOJIOIATH
mpaBuja 0Oe30mMacHOr0 TpyAda TPH TPOBEICHWM HWCCICAOBAaHWUN B paMKax Y4eOHOTO
OKCIIEPUMEHTa M y4eOHO-HCCIIEIOBATEIbCKON JIEATETBHOCTH C  HCIOJIb30BAHHEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOMCTB W jabopaTopHOro  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 (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTUBOPCUMBYIO  IIETIOUYKY
pacCcy X JeHU C OMOpol Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (HU3UYECKUE
SIBJICHMS;

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBHM MpOTEKaHMs (GU3UUECKUX SBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUYECKUX
pelieHuid B MOBCEAHEBHOM JKHU3HHU ISl oOecrieueHuss 0€30IacCHOCTH IPH OOpAIICHUH C
OBITOBEIMH TPHOOpPAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbI U
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TOBEJCHUS B OKPYXKAIOIICH cpejie; MOHWMaHUE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKCHUNW (PU3UKU W TEXHOJIOTHH ISl PAIllMOHATILHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
uH(pOpMAaITUH, MTOTYy4aeMON M3 pa3HBIX MCTOYHWUKOB, YMEHHUH HCIIOJIL30BaTh IU(DPOBEIC
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TEXHOJIOTMM U1 TIOUCKA, CTPYKTYpUPOBAaHHUS, HHTEPHPETAUUUd U MPEICTaBICHUS
yuyeOHOH M Hay4YHO-NOMYJSIPHOM HWH(pOpMaLMU; pa3BUTHE YMEHUH KpPUTUYECKOTO
aHaJIM3a MoJIy4aeMoi UH(pOpMaIH;

10) oBnameHue yMmeHUSIMH pabOTaTh B TPYNIE C BBINOJIHEHUEM PA3IUYHBIX
COLIMATIbHBIX pOJIEH, TUIAHUPOBAaTh pPAa0OTy TPYMIbl, PalUOHAIBHO PaCHPEENATh
JESTeIbHOCTh B HECTaHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHWBATH BKJAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE paCCMaTPUBAEMO MIPOOIEMBI;

11) oBmagenue (chOpMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH  3aIllUCH
¢uznyeckux ¢Gopmyn penbedHO-TOUEUHOUW cucTeMbl obOo3HaueHuit Jl.bpains (ans
CJICTIBIX U CIA0OBHUAAIIUX 00YUAIOIIUXCS).

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHO TUCIUIIHHBI:
MakcumanbHON yaeOHOM Harpy3ku oOydarormierocs: 84 yaca, B TOM YHCIIE:
00s3aTeIbHOM ayAUTOPHOM yueOHOM Harpy3ku oOydarorierocs 84 yaca.



2 CTPYKTYPA U COAEP KAHUE YUEBHOU JUCHUAIIINHBI
2.1 O0bem yueOHOI TUCHUIIMHBI M BUAbI y4e0HOH PadoThI

Bup yuedHoii paboTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpamMme JMCHUILINHBI) 84
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 84
B TOM YHCIIE:
JIEKLMH, YPOKH 42
IPAKTUYECKHE 3aHSTHS 34
71a00paTOPHBIE 3aHATUS 8

[TpomexyTouHasi aTTectanus B popme:
I cemectp - npyrue GopMbI KOHTPOJIS (CPpEAHMIA OaJIT IO TEKYIIUM OIIEHKaM YCIIEBA€MOCTH)
IT cemectp — nuddepeHTMpPOBaHHBIN 3a4eT




2.2 TemaTuyeckuii miiaH u cogep:kanue ydedoHoii qucuumiuabl OJ1.06 Puszuka

Koas1
KOMIIeTEeHIIHIA,
Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE
HanmenoBanme 3aHATHSA, CAMOCTOAITEIbHAs padoTa o0y4yaouerocs, Kypcosas padora O0bem Yposennb (bopmupoBariio
pa3aesioB u TeM (mpoekT) (eciiu MpeyCMOTPEHBI ), HHbIE BUbI Y4e0HOIi padoThl B 4acoB 0CBOCHMS KOTOpLIX
COOTBETCTBHH € Y4eOHBIM IIJIAHOM cniocobeTByer
3JIeMEeHT
NPOrpamMMmblI
IlepBblii cemecTp
BBenenue ®du3rKa METObl HAYYHOTO TTO3HAHUSL. 2 1
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUE 22 JInuHoCTHBIE,
Paszpnen 1. Mexanuka METaIpeMETHBIE U
Tema 1.1. OcnoBbl | Copep:kanne y4eOHOro MaTrepuaJia 6 IIPEAMETHBIE
KHHEMATHKH Mexanudyeckoe  JBUWKEHUE. XapaKTEpPUCTUKH  MEXAaHUYECKOTO  JIBUYKEHHUS: 2 1 KOMIIETEHIIMU B
IepeEMEIICHHE, YTh, CKOPOCTb. COOTBETCTBUU C
PaBHomepHOoe mnpsmonuHelHOoe nBIKEeHHE. OTHOCUTENHHOCTh MEXaHMYECKOTO ®I'OC cpennero
JBUKECHUSI. ob1ero
Yckopenue. PaBHonepeMeHHOE TPSIMOJIMHEWMHOE IBUKEHHUE. oOpasoBaHus,
CBobosHoe najieHue Tea. PaBHOMepHOE IBUKEHUE 110 OKPYXKHOCTH. YTBEPKIECHHOTO
IIpakTnyeckoe 3anaTHe Nel Pemenune 3agau no teme «PaBHOMepHOE W 2 2 NIPUKa3oM
PaBHOYCKOPEHHOE JIBUKEHUE). MunucrepcTBa
IpakTnyeckoe 3ansitue Ne2 Pemienue 3a1ad no teme «PaBHOMEpHOE IBUKEHHE 2 00pasoBaHKs 1
10 OKPYKHOCTH. nayku PO ot
17.05.2012 Ne 413
Tema 1.2. OcnoBbl | Copep:kanne y4eO0HOro MaTrepuaJia 8
JUHAMHUKH OcHoBHasg 3amaya auHamukd. BsaumopeiictBue ten. Cuna. IlepBbiii 3akoH 2 1
Herotona. Bropoii 3akon HeroTona. Tpetuii 3akoH HproToHa.
Cunel B mpupoge. 3aKOH BCEMHUpPHOro TiaroreHus. Cuiia TSKECTH W CHIIA 2

BCCMUPHOI'O TATOTCHUA.




IpakTnueckoe 3ansitue Ne3 Pemenue 3agau no reme «3akoHbl HeroToOHa) 2 2
JlabopaTopnasi padora npogeccuoHanbHON HanpasaeHHocTH Nel "M3yuenue 2 2
0COOEHHOCTEHN CHIIBI TPEHHS (CKOJIBXKECHHUS )"
Tema 1.3. 3akonbl | Cogepxanne yueOHOro Mmarepuajia 8
COXpaHEeHMs B Hmnyinbc Tena. 3aKOH COXPAHEHUs UMITyJIbca. PEaKTUBHOE JIBHKCHHUE. 2 1
MeXaHHKe Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernueckass »HEprus. 2
IToreHnnanpHast S9Heprus. 3aKOH COXPAHEHUsI MEXAHUYECKOM YHEPTHH.
IIpakTnyeckoe 3ansaTHe Ned Pemenue 3agau 1mo temMe «3aKOH COXpaHEHHUS 2 2
UMITYJIbCa
IIpakTnyeckoe 3anaThe NeS PemeHue 3agad mo teme «3aKOHBI COXPaHEHMS 2
SHEPrUN»
Pa3nes 2. MouiekyasipHasi pu3MKa M1 TEPMOJUHAMHUKA 18
Tema 2.1. OcHoBbl | Coep:kanne y4eOHOr0 MaTepuajia 4
MOJICKYJISIPHO- OcHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-KMHETUYECKOW Teopuu. Pasmepsl u macca 2 1 JInuHOCTHBIE,
KHHETHYeCKOoi MOJIeKylT W aromoB. bpoyHoBckoe nBmwxkenue. duddysus. Crpoenue MeETaIlpeMETHBIE U
TeOpHH. ra3oo0pa3HbIX, *XHUJIKUX M TBepAbIX Tesl. CKOPOCTH JBMXKEHUS MOJEKYlT M HX IIpEIMETHBIE
U3MEpEHHE. KOMIIETEHIINH B
Wneaneupiii  ra3. JlaBnenue ra3a. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO- COOTBETCTBUH C
KMHETUYECKOW TEOpUH. ®I'OC cpennero
YpaBHEHHE COCTOSHUS UACAIBHOIO rasa. 1'a3oBble 3aKOHBI. ob1ero
IIpakTuyeckoe 3anaTHe Ne6 Pemienue 3amau mo teMe «YpaBHEHHE COCTOSIHMS 2 2 oOpa3oBaHus,
UJEAIBHOTrO rasa. I'a3oBble 3aKOHBD) YTBEPKACHHOIO
Tema 2.2. OcHoBbl | Conep:kanune y4eOHOro MarepuaJia 6 IIPUKa3oM
TePMOAMHAMMKH | BHyTpeHHss 3Heprus uaeanbHoro raza. Pabora u remnora kak ¢opMbl nepeaavu 2 1 Munncrepcrsa
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHBIN mpoliecc. obpasoBaHus U
I[TepBoe HaYaI0 TEPMOJAMHAMMKH. BTOpOE HaYaI0 TEPMOIUHAMUKH. Hayku PO ot
Tennossie aBurarenu. lpunmun aedictBust temnooid Mamuubl. KITJ[ TenmnoBoro 2 17.05.2012 Ne 413
neurarens. OxpaHa NpUpObL.
IIpakTyeckoe 3ansithe Ne7 Pemenue 3amau no Tteme «llepBblil 3akoH 2 2
TepMoAuHamMuKu.  IlpuMeHeHue  mepBOoro  3aKOHa  TEPMOJMHAMUKH K
M30IPOLIECCAM).
Tema 2.3. | Conep:kanue y4eOHOT0 MaTepuaJia 4
ArperatHbie Vicnapenue n koHaeHcanus. HachlmeHHbI map u ero cBoicTBa. AOCONIOTHAS H 2 1
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COCTOSIHUS OTHOCHUTEINIbHAS BIAXXHOCTb BO3Ayxa. Touka pocbl. Kunenume. 3aBHcHMOCTBH
BellecTBa. TEMIEPATypbl KUIIEHUS OT JaBiieHud. Ileperpersiii map u €ro MCHojiab30BaHHUE B
®da3oBbIe TEXHUKE.
nepexoasnl JlabopaTtopnass  paGora  mnpodeccHoOHANbHON  HampaBJeHHOCTH  Ne2 2 2,3
«M3MepeHne OTHOCUTENIBHOM BJIAXKHOCTH BO3IyXa»
Coaep:xanue yueOHOTo MaTepHaJia 4
XapakTepuCTUKa KMIKOIO COCTOSAHMs BenlecTBa. lloBepXHOCTHBIA — CIIOM 2 1
xuaKocTy. KanuispHble sSIBJICHUSL.
XapakTepuCcTUKa TBEPAOro COCTOsAHUSA BemecTBa Kpucramueckue u amopgHbie
tena. CBOMCTBA TBEPJIBIX TEI.
IIpakT4eckoe 3anaTue Ne§ Pemenue 3anad o reme «BiiakHOCTb BO3LyXa». 2 2
Pasznea 3. duekTpoauHamMuka 9 JIM4YHOCTHBIE,
Tema 3.1. Copepxanue yuyeOHOro MaTepuaJa 9 MeETaIlpeMETHBIE U
DileKTpuyecKoe DneKTpuuecKue 3apsibl. 3aKOH COXpPAHEHMsI 3JEKTPUYECKOro 3apsia. 3aKoH 2 1 IIPEIMETHBIC
noJie Kyiona. KOMIIETEHIIVH B
Onektpuueckoe mozie. HampspkeHHOCTh — aiekTpuyeckoro monis. I[lpuHumn COOTBETCTBUU C
CYNEPIO3UINH NOJIEH. ®I'OC cpennero
PabGorta cun snexrpocrarnueckoro mosst. [lorennuan. Pa3HocTh moTeHIMamoB. 2 o0ero
OKBUIIOTEHLUAJbHBIE MOBEPXHOCTU. CBA3b MEXKIY HANPSOHKEHHOCTBIO WU obpazoBanwusl,
Pa3HOCTBIO MOTEHIHMAIOB IEKTPUYECKOro Mojs. IIpoBOJHUKM B 3JIEKTPUYECKOM YTBEPKACHHOTO
noJie. JInanekTpuku B anekTpudeckom noste. Ionsgpusanus 1U3IEKTPUKOB. IIPUKa30M
IIpakTuyeckoe 3ansiTue Ne9 Pemenne 3a1a4 1o teme «JIEKTPUIECKOE MO 2 2 Mumnncrepcrsa
IIpakTnyeckoe 3ansaTue Nel0 Pemenue 3aga4d no reme «JIEKTPUIECKOE TOJIEN 2 00pa3oBaHMs 1
Konnencaropsl. CoennHeHne KOHACHCATOPOB B OaTtapero. DHEPrus 3apspKeHHOTO 1 1 Hayku P® or
KOHJIEHCATOpa. JHEPTUs JIEKTPUUIECKOIO MOJIS. 17.05.2012 Ne 413
Jlpyrue ¢opmbl KOHTpoJs (cpeaHMii 0ajj MO TeKYHIUM OLEHKaM
yCIeBAeMOCTH)
Bropoii cemecTp
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUE
Tema 3.2. 3akonsl | Copep:kanne y4eOHOro MaTepuaJia 6
MOCTOSIHHOT' O VYcnoBus, HEOOXOAUMBIE ISl BOSHUKHOBEHHS U MOJACPKAHUS IIEKTPUUECKOTO 2 1 JLPraHOCTHEIE,
TOKa Toka. Cuijia TOKa M IJIOTHOCTh TOKA. 3akoH OMa Juisl ydacTka Ienu. 3aBUCUMOCTD MCTAIPCIMETHBIC 1
IIPEIMETHBIE

OJICKTPUYCCKOr0 COMPOTHUBIICHUA OT MaTCpuajid, NJWHBI U IJIoOMaaAnu OIMECPEYHOIO
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CeYCHHS TPOBOJHHUKA. 3aBUCHMOCTh  CONPOTHUBICHHS HPOBOAHUKOB  OT
temneparypbl. O/IC ucrounuka. 3akoH Oma g nonHod uenu. CoenuHEHHE
npoBoaAHUKOB. CoeMHeHNEe HCTOYHUKOB MIEKTPUUECKON SHEpruU B OaTapero.

KOMIIETEHIIUN B
COOTBETCTBHU C
®I'OC cpennero

TemioBoe JeHCTBUE 3IEKTPUYECKOro Toka. 3akoH Jlxoyms-Jlenna. Pabora wu o0miero

MOIIIHOCTb 3JIEKTPUYECKOTO TOKA. oOpa3oBaHus,

IIpakTuyeckoe 3ansaTue Ne 11 «3akoHbI TOCTOSITHHOTO TOKay 2 2 YTBEPKICHHOTO

JlaGoparopHasi padora npodeccuoHaJIbHON HanpaBjdeHHOCTH Ne3 «3ydeHue 2 2,3 [IpUKa3oM

3aKOHOB MOCJIEIOBATENBHOIO U MapAJUIEIbHOTO COCIMHEHUS IPOBOIHUKOB) Mumnncrepcra
Tema 3.3. Coaep:xanue yue0HOro MaTepHaJia 2 obpasoBaHus 1
DJIeKTprYecKuil ONEeKTpUYEeCKU TOK B MeTaulaX. OJEKTPUYECKUH TOK B  AJIEKTPOJIUTAX. 2 1 Hayku PO or
TOK B Pa3JIMYHBIX | DnekTpoiu3. 3akoHbl Dapajnes. [IpumeneHue anexkTpoin3a B TEXHUKE. 17.05.2012 Ne 413
cpenax DNEeKTpUYECKHl TOK B ra3ax W Bakyyme. Monuzamust raza. Buasl ra3oBbix

pa3psnoB. Ilonstue o ninazme. CBOICTBA U IPUMEHEHUE IIEKTPOHHBIX ITYYKOB.

DJEeKTpUYeCKUid TOK B  NONynpoBoAgHHKax. CoOCTBEHHass MPOBOJUMOCTD

MOJyIPOBOIHUKOB. [10yIIpoBOTHUKOBBIE TPHUOOPEI.
Tema 3.4. Conep:xanue yueOHOTro MaTepHaJia 4
MarnutHoe nmosie | Bektop UWHAYKUMHM MarHUTHOro moss. JleficTBME MArHUTHOrO TOJNs Ha 2 1

OpSIMOJIMHEMHBI TpPOBOAHUK C TokoM. Cuna Awmmepa. 3akoH Awmmepa.
Tema 3.5. B3aumozeicTBie TOKOB.
DJIeKTPOMarHuTH | JleiicTBie MarHWUTHOTO TIONII Ha JaBWKymuidcs 3apsa. Cumima  Jlopenma.
asi MHAYKIUA Omnpenenenue yieabHOro 3apsa. Y CKOPUTENIHN 3apsKEHHBIX YacTHLI.

OnextpoMarautHas uHaykuus. [Ipasuno Jlenna. 3/1C unAyKIMK B JABHKYLIMXCS

MIPOBOJIHUKAX. SIBIeHME caMOMHAYKUMU. VHIYKTUBHOCTb. DHEPrusi MarHUTHOIO

OJIS.

IIpakTnyeckoe 3ansitue Nel2 Pemenue 3amau «MarHutHoe — moje» 2 2

«DNEKTPOMArHUTHAS] MHAYKIIHSI

Paznen 4. KosiedaHus ¥ BOJIHBI 10 JImgHOCTHEIE,

Tema 4.1. Copepxanue y4eOHOIro MaTepuaJa 6 1 MeTaIlpeMETHBIE U
MexaHnJecKne KonebarenbHoe ZIBIKEHHE. I"apmonuyeckue KoaeOaHusl. CBoOogHbIe 2 peIMETHEBIC
KoJIeOaHus MexaHudeckue Konebanusa. [IpeBpamieHue 5SHepruM Npu  KosebaTeabHOM KOMIICTCHIINHA B

JIBUXCHUU. COOTBETCTBUH C
Tema 4.2. ITonepeunble U MPOIOJIbHBIE BOIHBI. XapaKTEPUCTUKHU BOJHBI. 3BYKOBBIE BOJIHBI. ®I'OC cpennero

Yupyrue BoJIHbI

WNurtepdepennius Boan. [lonstre o qudpakiuyum BOJIH.

oOmiero
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IIpakTnyeckoe 3ansaTue Ne 13 Pemenne 3anau «Mexanndeckue KojaeOaHus U 2 2 o0Opa3oBaHus,
BOJIHBI. YTBEP)KIECHHOTO
IIPUKA30M

JladopaTopnasi paéoTa npodeccuoHaIbHOH HanpaBJeHHOCTH Ned «/3yueHune 2 2,3 Munucrepcersa

3aBHCHUMOCTH MEePHOa KOJeOaHUH HUTSHOTO MAsiTHUKA OT JUIMHBI HUTH o0pa3zoBaHus U
Tema 4.3. Cozep:kanne y4e0HOr0 MaTepuaja 4 Hayku PO ot
JuextpomarHuTH | CBOGOMHBIE 3IEKTPOMArHUTHBIE Konebanus. ®opmyna Tomcona. Ilpespamienue 2 1 17.05.2012 Ne 413
ble KoJ1e0aHus SHepruM B KoyiebaTeJbHOM  KOHType.  I'eHepaTop — He3aTyXaroLIMX

AIIEKTPOMArHUTHBIX KOJIeOaHni. BeIHYKIEHHBIE SJIEKTPUIECKHE KOJIeOaHusl.
Tema 4.4. [Tepemennbiii Tok. EMKOCTHOE M HMHIYKTHBHOE CONPOTUBJICHUS IEPEMEHHOIO
DJIEKTPOMAarHuTH | Toka. 3akoH OMa IS ey IEPeMEeHHOTo Toka. PaboTa 1 MOIITHOCTh TIEPEMEHHOTO
ble BOJIHBI toka. ['eneparopel Toka. Tpanchopmaropsl. Ilomydenue, mnepenadya u

pacrpeneneHue 3JIeKTPOIHEPTHH.

DJEeKTPOMAarHUTHOE IOJIe KaK OCOOBIN BHJI MaTepuu. DJIEKTPOMArHUTHBIC BOJIHBI.

Buoparop I'epua. OTKpbITHINM KOJeOaTenbHbINA KOHTYD.

N3o0perenne pagno A.C. Ilonobim. Ilonstne o paauocssu. Ilpumenenue

DIIEKTPOMArHUTHBIX BOJIH.

IIpakTnueckoe 3anaTHe Ne 14 Pemenue 3aau « 971eKTPOMAarHUTHBIE KOJIEOAHUS 2 2

Y BOJTH»
Pa3zpgen 5 4 JIMYHOCTHEIE,
Onruka METanpeaMETHBIE U
Tema 5.1 Copepxanue yueOHOIro MaTepuasa 4 IIPEAMETHBIE
IIpupona cBera CKOpOCTh pacHpoCTpaHEHUs] CBETa. 3aKOHbI OTPAXKEHUS M TPEIOMIICHHS CBETa. 2 1 KOMIICTEHIINH B

Tema 5.2
BoJsHoBbIE
CBOJCTBA CBeTa

Tema 5.3.
CrnenuajbHasi
Teopusi
OTHOCHTEJIbHOCTH

ITonnoe otpaxkenue cera. JImu3bl. ['Ma3 kak ontuyeckas cucrteMa. OnTudyeckue
npuOOpBHI.

Wntepdepenus cBera. KorepeHTHocTh cBeTOBbIX Jiyued. WHTepdepenuus B
ToHKMX TuleHKax. Kombua HeioTona. Vcnons3oBanue nHTEp(EpeHIMN B HAyKe U
texHuke. Judpakuusa csera. [udpakius Ha Iend B MHapalUIeNbHBIX JIydax.
JudpakumonHas pemieTka.

[Tonspu3anust  MOMEPEYHBIX  BOJIH. [Tonspuzanus  cBera. JIBoiiHOE
nyuyenpenomaenue. [lomspounsl. Jucnepcus cera. Buasl cnekTpoB. CrneKTpbl
ucnyckanus. CHekTpbl MOIJOUIeHUsA. YIbTpapHOIeTOBOE M HH(pPaKpacHOE
u3ilydeHus. PentrenoBckue nyuyu. MIX npuponaa u CBOMCTBA.

COOTBETCTBUH C
®I'OC cpennero
ob1ero
o0OpasoBaHus,
YTBEPKIEHHOTO
MIPUKa30M
Munucrepcrsa
oOpa3zoBaHHs U
Hayku PO ot
17.05.2012 Ne 413
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[Tocrynatel O¥HmTetHA. [IpocTpaHCTBO W BpeMs CHEUMAIBHOH TEOPHUH
OTHOCUTENIBHOCTH. CBsI3b MacChl U 3HEPTUH CBOOOJHON YaCTULIbI. DHEPIHsl TOKOS

IIpakTuyeckoe 3ansitue Nel5 Pemenue 3amau  «lIpemomienue cBera. 2
JudpakimonHas pemerka
Pa3znen 6. KanToBas pusnka 5 JInunoctHblE,
Tema 6.1. Conep:kanue y4eOHOT0 MaTepuaJia 4 METalpEAMCTHBIC 1
KBanToBas KBanroBast runoresa [Inanka. BHeHuit porosnexrpuueckuii a3 dext. DOTOHBI. 2 TIpEIMCTHBIC
ONTHKA Buyrpennuii porosdderr. Tumsl porosnementos. Jasnenue csera. [lonsrue o KOMIICTCHIIMHA B
KOPITYCKYJIIPHO-BOJIHOBOM MIPUPOJIE CBETA. COOTBETCTBUM C
IIpakTuyeckoe 3ansitue Nel6 Pemenue 3amau "dopmyna ODifHmuTeiiHa I 1 @I'OC cpemmero
dorosdpdexra. DoToHH" oburero
IIpakTuyeckoe 3anaTue Nel7 Pemenme 3agau "dopmyna ODHHIITEHHA A 1 obpasosanu,
dorordpexra. DoroHb" YTBCPAKICHHOTO
Tema 6.2. ®usuka | Coaep:kanue y4eOHOro Mmarepuajia 1 TpHKA3OM
MuHncTepcTBa
aToMa Pa3Butue B3ris0oB Ha CTpoeHUe BeulecTBa. SaepHas mozaenb aroma. OmnbITel O. 1 oGpazoBaHus 1
Pesepdopna. Mogens atoma Bogopoaa no H. bopy. ['unoresa ne bpoitns. Havin PP or
Tema 6.3. ®usnka | EcrecrBenHas pPalMOaKTUBHOCTh. 3aKOH pPaJMOaKTUBHOTO pacnaaa. CrnocoOsl 17 05y§012 No 413
ATOMHOI'0 #1/1pa HAOJIOZICHUSI W PErucTpalluy 3apsHDKeHHBIX 4dacTull. CTpoeHHue aTOMHOTO siapa. T B
JedextT Macchl, dHEprusi CBA3M M YCTOWYMBOCTb AaTOMHBIX saep. SlaepHbie
peakuun. MckyccTBeHHast paiMOAKTUBHOCT.
Henenne Ttskensix spaep. LlemHas snepHas peakuus. Ymhpasisemas LEMHAs
peakuus. fAnepusiii peaktop. IlomydeHwe paguoOaKTHUBHBIX HW30TONOB W HX
npuMeHeHue.  buonornueckoe — AE€UCTBHE  PAJAMOAKTUBHBIX  M3JIYYECHUM.
DJIeMEHTapHbIE YaCTHUIIHI.
JAuddepeHnnpoBaHHbIi 3a4eT 2
HToro no gucuMmInHe 84
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzammsi mporpaMmbl JUCITUIUTHHBI TpeOyeT HaMW4YUs y4eOHOTO KaOWHETa
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;

- cHelUaJu3upoBaHHas MeOenb  (CTONBI, CTYJdbid MO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYCHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN IPOEKTOP, dKPaH.

VYyeOHo-HarIAIHbIE TOCOOMS:  TUTaKaThl, Y4eOHO-HAIVISIAHBIE IMOCOOUS,
obecrieynBaIIMe TEeMaTHUUYECKME  WJUIIOCTpallMM 1o  pabodeil  mporpamme
JTUCUUIUINHBI, B TOM YUCJIE, BUJEC0-ayIHO MaTEPHAIIbl, KOMIIbIOTEPHbIE ITPE3EHTALUU.

KomMrmibroTep uMeeT 10CTyn K AJIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, BBIXO]l B
robanbHyt0  ceTh  VIHTepHeT, OCHalleH JMICH3UOHHBIM  IPOrpPaMMHBIM
00ecreYeHHUEM.

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

1. Kanamnukos, H. II. ®@u3nka B 2 4. YacTe 1: yueOHUK U MPAKTUKYM IS
CpeaHero po¢heCCUOHATILHOTO oOpazoBaHust / H. I1. KananHukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. m non. — MockBa: M3matensctBo FOpaiiT,

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

2. Kanamaukos, H. I1. ®@usnka B 2 4. YacTh 2: y4eOHUK U MPAKTHKYM IS
CpeIHero po¢heCCHOHAIILHOTO obpazoBaHus / H. Il. KanamHukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u non. — MockBa: M3zmatensctBo FOpaiiT,

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

3. Jlorsunenko O.B. ®usuka: ywyeObnuk /O.B. JlorBunenko.- Mocksa:
KHOPVYC, 2019.- 342c.- (Cpennee npodeccuonanbHoe oopazoBanue). ISBN 978-5-
406-06464-1

JlonosiHUTEIbHBIE YUeOHbIEe U3IaAHMS

4, BacunseB, A. A. ®dusuka: ydeOHOE TOCcOOME [IJII CpEIHEro
npodeccuoHanbHoro oopasonanusi / A. A. Bacunwes, B. E. ®enopos, JI. [I. Xpamos.
— 2-e u3n., ucnp. u gon. — Mocksa: WUznarensctBo IOpaiit, 2020. — 211 ¢. —
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https://urait.ru/
https://urait.ru/

(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

5. Mycun, HO. P. ®wusuka: koneOaHuWs, ONTHKA, KBAHTOBas (U3HKA:
yaeOHOe Tmocobue s cpeaHero npodeccruonanpHoro oopasosanus / 0. P. Mycun.
— 2-e u3n., ucnp. u gon. — Mocksa: UznatensctBo Opaiit, 2020. — 329 c. —
(ITpodeccnonansHoe obOpazoBanue). — ISBN 978-5-534-03540-7. — Texkcr:
anektponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/

6. Mycun, }0. P. ®usuka: MexaHWKa CIUIOIIHBIX CpEi, MOJICKYJISIpHAs
du3MKa M TEpPMOJIUHAMHUKA: y4eOHOE MocoOme I CpeaHero ImpodeccHOHaTLHOTO
obpazoBanus / 0. P. Mycun. — 2-e u3a., ucnp. u jnon. — Mocka: M3paTenscTBo
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansnoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnbit //  OBC IOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesbl

Q. www.fcior.edu.ru (DenepanbHbIi HEHTP uH(POPMaIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. C10Bapu B SHITUKIIOIIC UM )

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

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

13. www.window.edu.ru (ExnHoe OKHO jocryma K 00pa3oBarelibHBIM

ecypcam

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

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTelIbHBII TOPTa)

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

17. www.alleng.ru/edu/phys.htm (O6pasoBarensuble pecypcel MuTepHeTa -
duzuka)

18.  www.school-collection.edu.ru  (EnuHas  koJureKius  IU(POBBIX
00pa30BaTEIBLHBIX PECYPCOB)

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

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

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

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

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

24. www.yos.ru/natural-sciences/nhtml (OKypuan «ITyTtes B HayKy»)

MeToauyeckue yKa3aHusi AJ1sl 00y4aIOIIHXCS 0 OCBOSHUIO THCIIHILTHHBI

25. Meroanueckue yKazaHUS IS OOYYAIONIMXCS TI0  BBITIOJTHCHHIO
MPaKTUYECKUX PaboT.

26. Meroanueckue yKazaHUS I OOYYAIONIMXCS TI0  BBITIOJTHCHHIO
J1a00paTOPHBIX pabOT
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4. KOHTPOJIb M OHLEHKA PE3YJIbBTATOB OCBOEHUSA

JYUYEBHOM NCIUILINHBI
4.1.

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

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH U YBAXKEHHS K HUCTOPUM U JOCTHIKEHUSAM
OTEYECTBECHHOHN (pU3MUECKOM HAyKH; PU3UUYECKU TPAMOTHOE MTOBEJICHHE B
poeCCUOHAIBPHON JIEATETLHOCTH U OBITY MPU 0OpaIeHUuH ¢ MpuodopaMu
U yCTPOMCTBAMU;

- TOTOBHOCTb K HPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTMpHUKAIMA B H30paHHON MNpPOPECCHOHATBHON NeATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH (PU3MUECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHUE HCIOJb30BATh JOCTHKCHHUS COBPEMEHHOW (hM3NYECKOM
HayKl M (U3MYECKUX TEXHOJOIMH JJIs TOBBILIEHUS COOCTBEHHOIO
WHTEJUIEKTYaJJbHOTO  pPa3BUTUSI B  BBIOpaHHOH MpodecCHOHATBEHON
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITEIILHO JOOBIBATh HOBBIE JIJIs ce0s1 (Pr3UUECcKue
3HaHUS, UCHOJb3Ys AJIS 3TOTO JOCTYIHbIE UCTOYHUKH HH(POPMALIUY;

- YMEHME BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILEHUS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHS COOCTBEHHOTO MHTEIIEKTYaJlbHOTO
pa3BUTHS;

Memanpeomemuule:

- HCIOJIb30BAaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSITeNbHOCTH Ul pelleHuss GU3NYeCKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX
METOJI0B MO3HAHUS (HAOIIOAEHMs, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUIS N3YYE€HMsI Pa3JIMYHBIX CTOPOH OKPYXKAIOUIEH IEHCTBUTEIBHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MOCTAHOBKM 3aJaud, (OpMyIupOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHCTEMaTH3allud, BBISBICHUS NPUYUHHO-
CJIEZICTBEHHBIX CBS3€H, OMCKA aHAJIOrOB, ()OPMYIMPOBAHNUS BBIBOAOB IS
U3Y4YEHUs] Pa3JIMYHBIX CTOPOH (PU3MUYECKHUX OOBEKTOB, SBICHUM U
MPOIIECCOB, C KOTOPHIMM BO3HUKACT HEOOXOAWMOCTh CTaJKUBAThCS B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
He0OXO0IMMBIE I UX pealn3alluy;

- YMEHHUE HUCIOJb30BaTh PA3JIMYHBIE MUCTOUYHUKU JUISl TOTYyYEHUS
¢dbuzmveckoit mHGOpMaIINH, OIEHUBATH €€ TOCTOBEPHOCTD;

- yYMEHHME aHAJIU3MPOBaTh M TPEACTaBIATh HH(POPMAIMIO B
pa3IMYHbIX BUJAX;

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMsI, BECTH JAMCKYCCHUHU, JOCTYMIHO M TapMOHHUYHO codeTas
cojiepkanue 1 (OpMbl IpeCTaBIIeMON HH(POpMAINH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O PO U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTMHE MHpa, O
crucreMooOpasyroneil ponu (GHU3MKH B Pa3BUTUM €CTECTBEHHBIX HAayK,

unacn u  onpeacidaTb  CpPEACTBaA,

Texkymui KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHHUE;

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

- BBITIOJTHEHUE
nabopaTopHON paboThI
(pponTranbhas popma
paboThl)

[Ipomexxyrounas
arrecranus B 1
ceMecTpe B popme
npyrue Gpopmbl
KOHTPOJIS (CpeIHUA
0aJu1 1o TeKyUIMM
OLIEHKaM
yCIIEBAaEMOCTH),

BO 2 cEMeCTpe — B
dbopme
nuddepeHIIMPOBAHHOT
0 3aueTa.

Meron nposeieHus
IIPOMEKYTOYHON
aTTecTaluu -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/1aHus
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TEXHUKHM M COBPEMEHHBIX TEXHOJOTMH, O BKJIAAE€ POCCUHUCKUX H
3apyOeXHBIX  YYCHBIX-(PM3UKOB B pa3BUTHE HAyKd; MOHMMAaHUE
(bu3HUYECKO# CYNTHOCTH HAOIIOJACMBIX SBICHHN MUKPOMHpPA, MAaKpPOMHUPA
M Meramupa; NOHMMAaHUE€ POJIUM ACTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA U JaJIbHEUIIEM HayYHO-TEXHUYECKOM pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacmo3HaBaTh (U3HUECKUE
ABNCHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYECHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZHOE TaJEHHUE Tel, [JBUKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aMMOJICIICTBUE Tell, KojeOaTelnbHOe IBUKEHHE, PE30HAHC, BOJIHOBOE
nBkeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHUE, CTPOSHUE JKUAKOCTEH U
TBEpABIX TeJl, U3MEHEeHHue oObeMa Tell MPH HarpeBaHUM (OXJIAXICHUN),
TEINIOBOE  pPAaBHOBECHE,  HCIIAPEHHE,  KOHJEHCAlus, IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTh BO3[yXa, CBiI3b CpeIHEH
KMHETHYECKOW SHEPTHH TEIJIOBOTO IBIIKEHHUS MOJEKYJI C aOCONOTHON
TEMIIEpaTypoi, NOBBILICHHE [aBJICHUsS ra3a IpPU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBSI3b MEXJy IlapaMeTpaMu COCTOSHHs Tas3a B
M30IIpoIIeccax; JIEKTpU3aLus Tej, B3aUMOJICHCTBHUE 3aps0B, HATPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBHE MAarHUTHOIO IIOJS HA IPOBOJHUK C TOKOM U
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHENTHOE PAacClpOCTPAHEHUE CBETA, OTPaXEHHE, IMPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dotosnexkTpuyeckuit  dPQeKT, CBETOBOE [aBICHHE, BO3HUKHOBEHHE
JIMHEWYATOro CIEKTPa aTOMa BOJOPOJA, €CTECTBEHHAs! U MCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

3) BnajeHHE OCHOBOIOJIATAIOIIMMU (PU3NYECKUMH TOHATUSMU U
BEIMYMHAMH, XapaKTEPU3YIOLUIUMH (PU3HUECKUE MPOLECCHI(CBSI3aHHBIMU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeEJI, MEXaHUYECKUMU
KoJIeOaHUSMHU U BOJIHAMM; aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM BEILECTBA,
TEIUIOBBIMU  IIPOLIECCAMU; JJIEKTPUYECKUM U MArHUTHBIM  TOJISIMH,
JIEKTPUUECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJEOAHUSMHM M BOJHAMU;
ONTUYECKUMHU SIBICHUSMHU; KBAHTOBBIMU SIBJIEHUSIMH, CTPOEHUEM aToMa U
aTOMHOTO $pa, PaJMOaKTUBHOCTHIO); BJaJI€HUE OCHOBOIOJATAIOIIHUMU
ACTPOHOMUYECKMMHU  HOHSATHUSMM, IO3BOJISIIOIIMMHU  XapaKTEpU30BaTh
MIPOLIECCHI, MPOUCXOMAIIME Ha 3B€3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJlaKTHYECKOM cpesie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BiajgeHNe 3aKOHOMEPHOCTSMH, 3aKOHAMHU M TEOPHUSAMH (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonbr HeroTOHA, 3aKOH COXpaHEeHUS
MEXaHUUYECKON DSHEPIMH, 3aKOH COXPAHEHMsI HMIIYJIbCa, IPUHLHUI
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KNHETUYECKYI0 TEOpPUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
ANEKTPUYECKOr0 3apsija, 3akoH KynoHa, 3akoH Oma Juisl ydacTka IIEeTH,
3akoH OMma i1 TTOJTHOM AJIEKTpUYEeCKOor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH JIEKTPOMArHUTHOW MHAYKIWH, 3aKOH COXPAHEHUS dHEPIuu, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOH OTPAaKEHUs CBETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHHMs HMITYJbCa, 3aKOH COXPAaHEHHUsS »HIEKTPUYECKOro 3apsja,
3aKOH COXpaHEHUs MacCcOBOrO uucia, MocTynatel bopa, 3akoH
pPalMOAKTUBHOTO paclaja); YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN NP aHaIu3e (PU3MUECKUX SABJICHUHN U IIPOLECCOB;

5) yMeHHEe YYMTHIBaTh TpPAaHUIBl NPUMEHEHUS H3YYCHHBIX
¢bu3nyeckux Mojelnel: MarepuaibHas TOYKa, WHEpLUaIbHAsCUCTEMA
0TCYeTa, UJCATBHBIN Ta3; MOJICIH CTPOCHHUS T'a30B, )KUIKOCTEH U TBEPIBIX
TeJ, TOYEUHBIH JIEKTPUUECKUH 3aps,

sJepHas MOJIeNIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO siipa IpU
peneHny (pU3NYECKHX 3a/1a4;

6) BIaJAcHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3yEMbIMU B (PU3HKE: IPOBOJUTH MPSIMbIE U KOCBEHHbIE U3MEPEHMUSI
(U3NYEeCKUX BEIUYMH, BHIOWpas ONTUMAIBHBIA CHOCO0 H3MEpeHHs W
UCIOJb3ys HW3BECTHbIC METOJbl OLIEHKM HOrPEHIHOCTEd H3MEpeHuil,
MPOBOJIUTh HCCIEJOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HPSAMBIX  HM3MEPEHHMH, OOBACHATH  IOJY4YEHHbIE
pe3yabTaThl, UCHOIB3yd (PU3MUECKUE TEOpUH, 3aKOHBI WM IOHATHUS, H
JenaTb BBIBOABI; COOJIOAATh MpaBwia Oe30MacHOro Tpyda Npu
MIPOBE/ICHUH MCCIIEJOBAHUI B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCIHOJb30BaHHEM LHU(POBBIX
W3MEPHUTENBHBIX  YCTPOHCTB M JIaDOpPaTOpHOTO  0OOPYIOBaHHS;
C(OPMHUPOBAHHOCTh MPEJCTABICHUA O METOAaX IOJy4YeHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTh YMEHHMSI PEIIaTh PACUETHBIE 33/1a4H C SIBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IPUHLUIIBI; HA OCHOBE aHAJIM3a YCJIOBHS 33/ayM BBIOMpaTh (pU3HUECKYIO
MO/IeINIb, BBIIENATH (PU3MUECKUE BEIWYMHBI M (OPMYJIBI, HEOOXOAUMBIC
JUIi €€ pelleHUs, NPOBOJUTH pacuyeTbl M OLEHUBAaTh PEAJTbHOCTh
MOJTyYEHHOTO 3HAYeHHS (U3NYECKOH BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3aJjaud,  BBICTpauBas  JIOTUYECKM  HENPOTHBOPEUYMBYIO  LEMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOoTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
UL TIPUHATHS TPAKTUYECKUX PEIICHWH B IOBCEJHEBHON JKU3HU JUIS
oOecrnieueHns 6€30MacCHOCTH MPHU 0OpaIieHnH ¢ OBITOBBIMHU NMPUOOpamMu U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJCHHMS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HE0O0XOAUMOCTH NMPUMEHEHMs JOCTMKEHUH (DU3UKU U TEXHOJIOTUH s
paMoOHATFHOTO IPUPOAOTIOIH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOW MO3UIIUU MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUIN
UCMOJIb30BaTh IU(PPOBBIE TEXHOJIOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIpPETAlMA W TIPEICTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON
uHpOpMAlMY; PAa3BUTHE YMEHUH KPUTHYECKOTO aHAJIM3a MOJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMeHUSIMH pabOTaTh B TPYIIE C BBHIMOJIHEHUEM
pPa3NMYHBIX  COIMAIBHBIX  POJIEH, IIAHUPOBaTh paboTy TPYIIIEI,
palMoHaIbHO paclpeeNsaTh IeSTeNbHOCTh B HECTAHJAPTHBIX CUTYAlUsX,
aJIeKBaTHO OIICHWBATH BKJIAJl KaXKIOTO M3 YIACTHUKOB TPYIIIHI B PEIICHNE
paccMaTpuBaeMoil MpoOIeMBl;
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11) oBnagenue (CHOpMHUPOBAHHOCTH MPEJCTABICHUN) MpaBUIAMHU
3anucu puznueckux Gopmyi peiabeHO-TOUeYHONU CUCTEMbl 0003HAYCHUN
JI.Bbpaiins (muist cnensix v cIab0BUIASIINX 00yJarOITIXCS).

4.2. @oHA OLEHOYHBIX CPEICTB /ISl NPOBeleHHs] MNPOMEKYTOYHOI
aTTecTalui 00y4aIOmIUXCsl M0 TMCHUIIMHE

IToxa3zaTenn u KPUTECPHUH OICHUBAHUA KOMHeTeHHI/Iﬁ
ITokazarenu wu KpUTCpUHU OLCHUBAHUA KOMHGTGHHHﬁ, OIMKMCAaHUEC IIIKaJl
OLOCHMBAHMWA COACPIKATCA B IIPUITOKCHUN 1.

KoHTpoJsbHBIC M TECTOBbIE 3aJaHUA
KoHTponbHBIE 3a/1aHKS COAEPKATCS B IIPUIIOKEHUH 1.

MeToauyeckue MaTepHuaJbl
Metoauyeckue MaTepuabl, ONpPeIeIIIOIMe NIPOLEIypbl OLICHUBAHUS 3HAHUM,

YMEHUH, XapaKTepusylimux (GopMupoBaHHUE KOMIIETEHIIMHA, COJAEpXKaTcsi B
NPUJIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBbIEe CpeACcTBa
AJIs1 IPOBe/ICHUsI POMEKYTOYHOM aTTecTalliy 10 AN CHMILIMHE
01.06 PUBUKA

1.1. ®opma npome:kyTOoUHOI aTTecTauun: uddepeHuupoBannslii 3auet (2 ceMecTp).

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OneHuBaHue  pe3yabTaTOB  BBIIIOJIHEHUS  3aJaHUM  MPOMEXYTOUHOM  aTTecTaluu
00yyJaroIuxcs OCYILECTBIIAETCS Ha OCHOBE CJIEAYIOLINX IPUHIIUIIOB!

JIOCTOBEPHOCTH OLCHKH — OLICHMBAETCSl YpOBEHb C(HOPMHUPOBAHHOCTU 3HAHUM, YMEHMH,
MPAKTUYECKOTO OINbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aJaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIETEHIN, KOTOpble He00X0AUMBI 17151 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMs BBIIOJHEHHS 3a/JaHuil JoJKHa 00Janarh
BBICOKOM CTENEHbIO YCTOWYMBOCTH INPH HEOAHOKPATHBIX OLIEHKAX YPOBHS C(HOPMHUPOBAHHOCTU
3HAaHUH, YMEHH, TPAKTHYECKOTO OMbITAa, OOMHUX ¥ NPOPECCHOHATBHBIX KOMIICTCHIUI
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPATUBHO OLIEHUBATh 00LIME U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMH 00yUaroInuxcs;

OOBEKTUBHOCTH OLIGHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OcCOOeHHOCTEeH MpOo(ecCUOHATIBbHOW OpHUEHTALMHM WIM  TNpearnoYTeHUH
IIPENOAABATENIEH, OCYIIECTBISIOINX KOHTPOJIb WM aTTECTALMIO.

[Ipy BBINONHEHMM MPOLEAYP OLCHKM 3aJaHUM HCIOJB3YIOTCS CIEAYIOIUE OCHOBHbBIE
METO/BbL:

METOJ pacyeTa NepBUYHbIX OaJIOB;

METO/] pacyeTa CBOJAHBIX 0aJIOB;

Hcnonb3yetcs Ty OanbHas IIKaja Ul OLIEHUBAaHUS pe3yIbTaTOB O0YUEHUS:

IlepeBoy msiTu GanbHOM MIKAJIBI yU€Ta Pe3yJIbTaTOB B MATH OAJBHYIO OLEHOYHYIO IIKAJTY:

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

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
OrieHka 2 «HEYIOBIECTBOPUTEIIHHOY <29

1.3. KoHTpPOJIbHO-0LIEHOYHbIE CPe/ICTBA
1.3.1 3ananmne:
3ananue:
1.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemuts 3amauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHndeckoe IBMKEHHUE: OMPEACIICHUE, TPACKTOPHS, IPOUIECHHBIA MyTh, TEPEMEIIICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPAUHATAMH TEJIA.

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

3 I'paduk paBHOMEpPHOTO BIXKEHUS. PaccMOTpeTh Ha mpumMepe:

4 PaBHOYCKOPEHHOE JBHKEHHUE: ONIPENEIICHNE, YCKOPEHHE, CKOPOCTh, IEPEMEIIEHNUE.

5 I'paduk ckopocTH TP PAaBHOYCKOPEHHOM JIBHKEHUU.
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PaccmoTtpeTs Ha npumepe:

6 CBoboaHOe majeHue Ten. Y cKopeHue cBo6ogHoro najaeHus. Kunemaruueckue ypaBHEHUs
pu CBOOOTHOM TIa/ICHHH.

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriil 3akoH HeproToHA.

10 Macca. Cuna. UnepTHOCTB. BTOpOIi 3aK0H HBI0TOHA M1 €10 0COOSHHOCTH.

11 Tpertwnii 3akoH HproTOHA 1 €r0 0COOCHHOCTH.

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

13 3akon BcemupHOro TaroteHus. Cusa TKeCTH.

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

16 Cuna Tpenus. JIBrmxeHue noj AeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanudeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIECHHbIE MexaHuuyeckue konebanus. [lapameTpsl kojebaTenbHOTO
neuxenus. [lepros konebaHuii MaTeMaTHYECKOTO U MPYKUHHOTO MasTHHUKA.

23 MexaHuuecKre BOJHBI: OIpPEACIICHUE, YCIOBUS BO3HHUKHOBEHMsS, BUIBI BOJIH, JIJIMHA
BOJIHBI.

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

25 Ocnoubie nonoxernss MKT u ux ombITHOe 000CHOBaHHE. XapaKTEPUCTUKH MOJICKYII:
aTOMHasl Macca, Yuciio ABOraipo, KOJMYECTBO BEIIECTBa, MOJISIpHAs Macca.

26 CtpoeHue TBepAbIX, )KUIKUX U ra3000pa3HBIX TEI.

27. Uneanbubiil ra3. OcHoBHOe ypaBHeHne MKT. CBsi3b AaBieHHs WACAIBHOTO Tras3a C
KMHETHYECKOM SHEPTUEH MOCTYNaTeIbHOTO IBIKEHHS MOJIeKyl. CBs3b JaBJICHUS UJI€aTbHOTO raza
C TUIOTHOCTBIO ra3a.

28. AOcomroTHas temmeparypa. Temmeparypa — Mepa CpeAHEHl KHHETHUECKOW JHEpruu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYII.

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

30 M3oTtepmudeckuii mpoiiecc: onpezeneHue, 3akod boiins-MapuoTra, rpaduku mpoiecca.

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

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

33 [NapooOpa3oBanue: ucrapeHue, KUMeHune. Y qenbpHasi TerioTa napoopa3oBaHus.

34 HacebleHHbId 11ap. 3aBUCUMOCTb JIaBJIEHUSI HACBIIIIEHHOTO TIapa OT TEMIEPaTyphbl

35 BnaxHoCTh Bo3yxa U ee n3Mepenrne. OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa

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

37 BuyTpeHHss dHeprus. BHYTpeHHss SHeprus 0JHOATOMHOTO HiealbHOro raza. Crocoobl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

39 IlepBbiii 3akOH TepMoAMHAMHUKHU. [IpuMeHeHuMe mNepBOro 3akoHA TEPMOJAMHAMHUKH K
M30IPOLIECCaM.

40 Dnexktpuueckoe nosie. CBONCTBA 3JIEKTPUUECKUX MOJIEH U UX CUIJIOBBIE XapaKTEPUCTUKHU.
3akoH Kynona

41 PaboTa 3NMeKTPUIECKOro MOsl. JHEPreTUIECKHE XapaKTePUCTUKH AIIEKTPUIECKOTO OIS
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSIKEHUS

423nexTpoeMKocTh. KoHaeHCaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEUHEHUSI KOHIEHCATOPOB
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44 DnexTpUueCKUH TOK: ONpEIEIIEHUE, HAIllpaBICHHUE, XapaKTEpPUCTUKU. 3akoH Oma it
yuyacTKa Lenu

45 IlocnenoBaTesnbHOE U MAapajlIeNbHOE COEIMHEHHE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

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

ITpoBOAHMKY B 3JIEKTPUUECKOM TOJ€E. [[U3IEKTPUKHY B 3IEKTPUUECKOM II0JIE.

48  DnexkTpuyecKWid TOK B mosaynpoBojgHukax. CoOCTBeHHass  MPOBOJUMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJYIPOBOHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

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

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekrpoMarHuTHOM uHaykuuu. [Ipasuio Jlenua.

53 3akoH anekTpoMarHuTHONW UHAYKIMU. D/1C MHAYKINN B IOJABUKHBIX POBOJIHUKAX

54 SBnenne camounaykuuu. ManykruBHocts. 9JIC camonHayKInu

55 CBoOoHbBIE U BBIHY)KJICHHbIC 3IE€KTpPOMAarHuTHele Kojebanus. KonebarenbHbI KOHTYD.
[lepros cBOOOIHBIX AIEKTPUUECKUX KOIeOaHUI

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

57 Tpancdopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns rpanchopmaTopos.

58 DnexTpoMarHUTHbIE BOJHBI W HUX OKCIEpUMEHTalbHOE OOHapyxeHue. CBoMcCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbIA KOHTYP

59 N3obpetenne paguo A.C. Ilonossim. [IpuHIMT paanocsszu

60 CxopocTtsb cBeta. [Ipupoaa cBera. 3aK0H OTpakKeHUs CBETa

61 Ilpenomnenue ceera. 3aKOH MPETOMIIEHUS CBETA

62 IlonHoe oTpakxeHHe cBeTa

63 JIunzbl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcus cBera

65 Unrepdepenuus BoiaH. Untepdepenus crera

66 ludpakuus ceera

67 NndpakpacHoe u ynprpaduoiaeToBoe u3iiydeHue. PEHTTeHOBCKOE U3TyueHne

68 ®0oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 115 hoTodPdexra

70 ®otonsl. [Ipumenenue potorddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, -, Y- U31ydeHus. PagquoakTUBHBIE IPEBpAILICHUS

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s1pa

75 DHeprus CBA3W aTOMHBIX SAA€Ep. S nepHble peakuun

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepneliii peaktop. TepMosaepHbIe peakiuu

78 3akoH paguoOaKTHBHOro pacnaga. [lodydeHue paauoOakTHUBHBIX H30TONOB M HX
IIpUMEHeHHe. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX N3JIY4EHHUI

79 DNEKTpUYECKUH TOK B AIEKTPOJIUTAX. DIEKTPOJIU3 U €TI0 3aKOHBI

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

81 DneKkTpudecKkuil TOK B BAKyyMe
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82 Iloctrynmarel OliHmTeiHa. IlpocTpaHCTBO M BpeMsl  CHELUMAIBHON  TEOpUU
OTHOCUTEJIBHOCTH
83 CBs13p Macchl ¥ HEPTUU CBOOOHOM YaCTULIBL. DHEPTHS TOKOS

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABromMOOMIb ynansercs OT MOCTa, JBUTasChb PAaBHOMEPHO U MPSIMOJIMHEHHO €O
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSHUU OT MOCTa OKakeTcsi aBToMoOmib uepe3 10c, ecnu B
HayalbHbII MOMEHT BPEMEHH OH HaXOAMJICS OT Hero Ha pacctossHuu 0,2 km?

2. Benmocuneauct, qBUrasicb paBHOMEpPHO, mpoesxkaer 20 M 3a 2¢. Onpenenurte, Kakoil myTh
OH IPOEJET MPU JIBUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

3. CkonbKo BpeMeHHU OyeT magaTh Teio ¢ BhIcoThl 0,02 kM, 0,08 xM?

4. UeMy paBHa cuiia TPEHUsI, €CIU TOCJE TOTYKa BaroH Maccoi 20 T ocraHoBuiica yepe3 S0
C, PO IPU 3TOM paccTtosiuue 125m?

5. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, ABMXKyIIMiicS co
CKOPOCTBIO 72 KM/4, €CIT BBIKIIOYHUTH ABHraTenb? CpeaHss Cuiia CONPOTUBICHUS ABIKEHHIO 0,2
kH.

6. JIa Ms4a OpOIICHBI BEPTHKAIBLHO BBEPX CO CKOpOCThIO 36 kM/4 m 18 km/4. Ha kaxoi
BBICOTE KHHETHYECKas SHEPIUs Ka)J0ro Msdya CTaHET PaBHOM ero moTeHIHanbHOM?

6. B mpotiecce M130XOpHOIo OXJIaKI€HUS 1aBJI€HUE ra3a yMEHbIINUIOCh B 3pa3a. Kakoii Obl1a
HayvajbHas TeMIIepaTypa rasa, €cju KOHeuHas TeMIlepaTypa cTajla paBHOM 27°C u 47°C.

7. Jlna u3ob6apHOro HarpeBaHus rasa, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOuIn KonnmdyecTBO TerioTel 9,4 MJk. OmpenenuTh paboTy rasa M H3MEHEHHUE €ro
BHYTPEHHEHN HEPruu

8. Ha ckonbko M3MeHWIAaCh BHYTPEHHsSISI SHEPIrus rasza, €Ciid €My COOOLIMIM KOJUYECTBO
teriotel 20 x/Ix 1 coBepmmin padboty Han razoMm 30 x/Dkx? ecnu eMy COOOIIMIM KOJIWYECTBO
terioTel 30 k/[x u coBepumn padboty Haa razom 40 kJx?

9. Kakoe KOIMYeCTBO TEIUIOTHI HYXHO NepelaTh ra3y, 4roObl €ro BHYTPEHHSS SHEprus
yBenuuniack Ha 45 kJIx, ¥ mpu 3ToM ra3 coepmi padoty 65 kJlx u 0,5 MJIx?

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

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun onieHKH K TEOPETHYECKOMY 3aaHUIO KpUTEepuu
OlleHKH
MakcumaJjibHbII
oama—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE U TTIOHUMaHue (PU3nIecKoi 1
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JJaeT TOYHOE OIpEJCIICHNEe W WCTOJKOBAHHE OCHOBHBIX IOHSTHHA,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYUH U UX CIUHUI] U3MEPECHHUS,;
- BepHO 0(OpMIISIeT COMYTCTBYIOIIME OTBETY 3amucu (GopMyll, rpadukw,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSATEIBHOCTD CYKJICHUH, TPHBOIUT
BEpHBIC apTyMEHTHI, JIe/IaeT MPAaBUIbHBIC BHIBOJIBI;
- TOCIIEIOBATEIBHO, YETKO, CBS3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAaeT Ha
COITYTCTBYIOIIIME BOIPOCHI
2 - JEMOHCTPHpPYET 3HaHWEe W TOHMMaHHe (U3UUYECKOH CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUN M 3aKOHOB, HUCIBITHIBAET HECYIECTBEHHBIC
3aTPyIHEHHUS B BBISIBICHUU B3aUMOCBS3H (U3NYCCKUX SIBJICHUIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IIPaBHJIbHO, 0€3 HM3MEHEHHsS OCHOBHOW CYyTH, JaeT
OTpe/cNieHUs] TIOHATUH, WCIOJNB3YIOTCS HAyYHbIE TEPMHHBI TPH
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (U3NYECKUX BEIWYMH M WX CIUHHIL
WU3MEPCHUS;

- BEpHO, HO C HE3HAYUTEIHHBIMH OIMMOKAMHU BBITIOJHSICT 3aIHCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- TIpU OTBETE JEMOHCTPHPYET CaMOCTOSTEIBHOCTD CYXKIICHHUH, BBIBOIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHEI;

- B OINpPENEICHHOW JIOTMYECKOW TIOCIIEOBATEIIbHOCTH — YYeOHBIN
MaTepHaj u3jaraet, Ipyu OTBETE Ha BOIPOC JIOMYCKAET HECYIECTBEHHbIE
ommOKu U (WIK) HE OoJjiee ABYX HEJAOUYETOB, KOTOPBIC CTYACHT MOJXKET
UCTIPAaBUTh CaMOCTOSITENIFHO TpU TPeOOBAaHWM TPETOAABATEIS; JaeT
NPaBUJIBHBIC OTBETHI HA CONYTCTBYIONIME BOIPOCHI

- packpbIBaeT OCHOBHOE COAEp)KaHWE y4eOHOTO Marepuaiga, HO
00HapYKUBAIOTCSI CYILIECTBEHHbIE NPOOEIbl B MOHUMAaHUK B3aMMOCBSI3U
(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;

- JOIYyCKaeT OIIMOKM B OIPEICIIEHUM U HCTOJIKOBAHUU OCHOBHBIX
MOHATHH, 3aKOHOB, TEOpUH, (PU3MUECKUX BEIMYMH W WX CIUHHIL
U3MEPEHUs, KOTOPbIE MOYKET HCIPAaBUTh CAMOCTOATENBHO WIM IpU
HEOOJIBIION MTOMOIIH MTPETo1aBaTeNs;

- C CYLIECTBEHHBIMH OIIMOKaMM BBIIOJHSET 3alKCh GOpMYIl, rpaduKoB,
PUCYHKOB, CXeM, KOTOpBIE CTYACHT IIOCJe 3aMeyaHHsi YCTpaHsSeT
CaMOCTOSTEIIbHO;

- CaMOCTOSITENTLHO (POPMYIIMPYET OTBET HA BOMPOC, MPUBOAUT YACTHUHO
BEPHbIE APTYMEHTHI, OT/EJIbHbIE BBIBOJBI HENb3sl CUUTATh BEPHBIMH U
000CHOBAHHBIMU;

- HapylleHa JIOTUYecKas MOCIEJ0BaTEIbHOCTh HM3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE€ Ha BOIPOC JOMyIIeHa OJHa Irpydas ommoOka u
(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE
3aTpyAHEHUs, OTBeYasi Ha COMMyTCTBYIONINE BOIPOCHI

0,5

- CTyIEHT He MOXeT OOBICHUTh  (PU3MYECKOH  CYIIHOCTH
paccMaTpuBaeMbIX SBJIEHMH W 3aKOHOB, BBISIBUTb B3aWMOCBSI3U
(bu3nUecKux SBICHUNA U 3aKOHOMEPHOCTEHH;

- HE 3HAeT WIH JJaeT HEBEPHOE OIPEJICIEHUE U UCTOJIKOBAHUE OCHOBHBIX
NOHATHUH, 3aKOHOB, TEOpUH, (PU3MUYECKHX BEIWYMH U HX EIUHHUIL
M3MEpEHMUS;

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

UTOIro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Baaasl 3a

KPHUTEPHH OLCHKHU

Od¢opmiieHue ycja0BUA 321aHUSA MakcumajibHbII
oay1 — 0,4 6anaa
- BepHO 0(OPMJICHO yCIIOBHE 3a/1a4H, MPEACTABICHBI BCE 0,4
(bU3UYECKHE BETUINHBI
- ycloBue 3afanusi 0hOPMIIEHO ¢ HE3HAUUTETbHBIMU 0,2
HETOYHOCTSIMH, IPEJICTABJICHBI HE BCe (DM3MUCCKUE BETUIHHBI
- ycloBue 3aaHusi 0hOpMIICHO HEBEPHO 0
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Hcnouab3oBanue pU3NYECKOl CHMBOJIUKH MaxkcumajibHbII
oaJsa —0,5 6a1a
- BEpHO 0003HAYEHbI CUMBOJIBI B YCIIOBUH 33/1a4H U B 0,5
dbopMyIax, UCMOJIb3yEMbIX B PEILICHUU 3a1a4U
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUH 33J1a4M, JOMYIlEHa | 0,4
HETOYHOCTH B (DOPMYJIax, HCIOIb3yEMbIX B PEIICHUH 3a]ja4u
- fomyiieHa | HeTOYHOCTh MpH 0003HAYEHUH CUMBOJIOB B 0,3
YCIIOBUU 3aJ1auu, | HETOYHOCTh B (hOpMyJiax, UCIOJIb3yEMbIX B
pELICHUH 3a7auu
- TomyIIeHo 2 1 00Jiee HETOYHOCTH MPU 0003HAYCHUH 0
CHMBOJIOB B YCJIOBUH 3a/1a4H, 2 U 00Jiee HETOUYHOCTEH B
dbopMyIax, UCMOJIb3YEMbIX B PEILICHUU 3a1a4U
Cooburo1eHne aJaropuTMa penieHust MakcuMaabHbIT
oasI —
0,3 6a1a
- peIeHre 3a7Ja91 OCYIISCTBIISICTCS TI0 AITOPUTMY: TIEPEBOT 0,3
eMHHUII U3MepeHus: GU3NYECKUX BETMYNH B MexaTyHapOAHYIO
cucremy eaunul (CH); 3anuch HEOOXOAUMBIX (PU3UIECKUX
dbopMyI; MaTeMaTHUECKUIA pacueT no (pu3nueckoi popmyne
- QITOPUTM PEUICHHUs 3374l OTCYTCTBYET 0
IlepeBon enuan u3MepeHus GuU3NIeCKUX BEJUYNH B MakcuMaJbHBbII
MesxnyHapoanyio cucremy eaunun (CH) 0asa —0,3 6ayu1a
- BEpHO IIE€PEBE/ICHBI PACcUYeThI IEPEBO/IAa BCEX €IMHUIL 0,3
U3MepeHus: PU3NUECKUX BEIUYNH B MEXIyHAPOIHYIO CUCTEMY
equnui (CH)
- norymieHa | ommoOKka mpy MPOBEICHUH pacdyeTa mepeBojia 0,2
€IMHUL] U3MEpEeHNs (PU3NYECKUX BETUYMH B MeXTyHapOaHYIO
cucremy eaunun (CH)
- IONYILIEeHbI 2 ONIMOKU NpU MPOBEICHUN pacyeTa mepeBoja 0,1
€IMHUI] I3MEPEeHNs (PU3NIECKUX BETMYMH B MeXTyHapOaHYIO
cuctemy eaunui (CH)
- HEBEPHO MTPOBEICHBI pacueThl MepeBoia BCEX €MHMIL 0
U3MepeHusT PU3NUECKUX BEIMYNH B MEeXIyHAPOIHYIO CUCTEMY
equnu (CH)
Hcnoab3oBanne pusnueckux (popmyJi s pelieHust MakcumaJjibHbII
3aJa4u oas1 —
0,5 6aa1a
- BEPHO U I0CTIeI0BATEIbHO 3alMCaHbl Bce (OPMYIIBI B 0,5
COOTBETCTBUH C CHMBOJIMKOH, HEOOXOMMBIE ISt
YCTAQHOBJICHHSI COOTHOIICHHUS CYIIECTBYIOIIETO MEXIY
(bU3NIECKUMU BETHINHAMH
- IPaBWJIBHO COCTaBIICHBI yPAaBHEHUS, CBSA3BIBAIOIINE
(bU3UYECKHE BETUINHBI
- BEPHO, HO HEMOCJeI0BAaTEIbHO 3alCaHbl (POPMYJIbI B 0,4
COOTBETCTBUH C CUMBOJIMKOU, HEOOXOAUMOI JJIst
YCTAQHOBJICHHSI COOTHOIIECHHUS CYIIECTBYIOIIETO MEXIY
(bU3NIECKUMU BETHINHAMH
- IPaBUWJILHO COCTaBJICHBI yPaBHEHUS, CBSA3BIBAIOIINE
(U3UYECKHE BETUIMHBI
- (hopMyJIBI 3aITUCAHBI [TOCTIEI0BATEIbHO, HEBEPHO 3anucaHa 1 0,3

dbopmysa B COOTBETCTBUH C CUMBOJIMKOM, HEOOXOTUMOM ISt
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YCTAHOBJIEHHSI COOTHOIIEHHUS CYLLIECTBYIOIIETO MEXKAY
(bU3n4EeCKUMU BETUYNHAMU

- JIOIyIIIeHa OJTHA OMIMOKA MPU COCTABICHUH yPaBHEHHIA,
CBSI3bIBAIOILUX (PU3HYECKHE BEITUYMHbI

- (hopMyJIBI 3aITUCAHbI HEMOCIEI0BATEIBHO, HEBEPHO 3allMCaHa
1 dpopmyna B COOTBETCTBUU C CUMBOJIUKOM, HEOOXOIUMOI JJ1st
YCTaHOBJIEHUSI COOTHOIIEHHUS CYLLIECTBYIOIIETO MEXAY
buznyeCKUMU BEeITMUYNHAMUI

- IONyIIIeHa OJTHa OIIMOKA MPHU COCTABIICHUH yPaBHEHUH,
CBS3BIBAIOIINX (PU3NYECKUE BEITNYMHBI

0,2

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

MaremaTtu Yeckue pacuersl mo ¢puzndeckum Gopmysaam,
KOTOpbIe XapaKTepHU3yIOT paccMaTpuBaeMoe siBJIeHHe ¢
KOJIUYeCTBEHHOM CTOPOHBI

MakcuMaJbLHBII
oay1 — 0,5 6a1oB

- BEPHO MPOU3BEICHBI BCE MATEMATUIECKHUE PACUETHI 110 BCEM 0,5
¢du3nveckuM GopMysiaM B COOTBETCTBHH C €IUHUIIAMHA
u3Mepenuit pusmueckux Benuun (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKUX PACUYETOB COJIEPIKAT
(ppOBOE 3HAUEHUE U COOTBETCTBYIOIIEE eMy 0003HaUCHHE
eauHuLbI n3Mepenus pusndeckux BennuuH (CH)
- BEPHO MPOU3BE/ICHBl MATEMAaTHYECKHE PACUETHI 110 BCEM 0,4
¢dusnveckuM GopMysiaM B COOTBETCTBHH C €IUMHUIIAMHA
u3Mepenuit pusmueckux BenmmunH (CH),
- B OJTHOM PE3YJIbTaTe MaTEMAaTUYECKOTO pacdeTa COICPIKUTCSI
TOJIBKO €ro U¢poBOE 3HAUCHUE
- HEBEPHO MPOU3BEJICH MaTeMaTHIECKUH pacdeT 1o | 0,3
¢duzudeckoit popmyie, HO B COOTBETCTBUU C €AMHULIAMHU
n3MepeHuit pusnueckux Benuuul (CH);
- B OJJHOM pe3yJibTaTe MaTeMaTHUECKOT0 pacyeTa COJePKUTCS
TOJILKO €r0 IU(POBOE 3HAUCHHIE
- HEBEPHO MPOU3BE/IEH MaTeMaTHUeCKui pacueT 1o 1 0,2
busndeckoit popmMyie 0e3 ykazaHus €IUHUL] U3MEPEHUI
¢busnueckux BenuunH (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKHX PACYE€TOB COJIEPIKAT TOIBKO
1U(POBbIE 3HAUECHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PACUEThI 0
OtBer nocJjie pemieHns 3a1a494 MakcuMaibHbIH
0aJst —
0,2 6an10B
- 33/1a4a B KOHIIE PEIlIeHUs] COJIEP>KUT BEPHBIN OTBET 0,2
- 3a]1a4a He COJICPXKUT B KOHIIE PEIICHHUs BEPHOTO OTBETa 0
YcTHOe 00bsICHeHHE pelieHus 32124 MakcumasibHbIH
0aJst —
0,3 das10B
- 00BsICHEHUE PEIICHMS 3a/IaHUS TTOCIIEA0BATEIBHO, CBSA3HO, 0,3
JIOTMYHO, BBIBOJI apTYMEHTHPOBAH U 0OOCHOBAH; MPaBUIILHO U
00CTOSITENNEHO JTaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BOIPOC (BOIPOCHI)
- HE3HAYMTEJIFHO HapyIIeHa MMOCIIeI0BaTeIbHOCTD, JIOTHKA 0,2
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OOBSICHEHUS! peIIeHUs 3a/1aHus, BEIBOIbI QpTYMEHTHPOBAHBI U
000CHOBAHBI; CTYICHT UCIBITHIBACT HE3HAUNTEIbHbBIE
3aTPYAHEHUS, OTBEYAst HA COITYTCTBYIOLIUE BOIIPOCHI

- 3HaYNTEJIBHO HAPYLIEHA I10CJIEI0BATEIbHOCTD, JIOTUKA 0
OOBSICHEHUS pelIeHus 3a1aHus (CTYACHT HE MOXKET OOBSICHUTD,
KaKuM 00pa30M MpHUILEN K PEIICHUIO 33/1aHNs ), BBIBOABI HE
MOTYT CUUTAThCS ApIYMEHTUPOBAaHHBIMU U 000CHOBAHHBIMU;
CTYACHT UCIIBITHIBAECT 3HAUYUTEIIbHBIC 3aTPYAHEHHUs, OTBEYAs Ha
COIYTCTBYIOIIME BOIIPOCHI

1.4. MarepuaabHO-TeXHHYeCKOe olOecrneyeHHe [JIsi NPOBeJeHUs] TPOMeEKYTOYHOM
arTrecTaluu
Brimonnenue 3amanuii IpOMEXyTOYHOW aTTECTallMU MPOBOAMUTCS B yueOHOM KaOuHeTe
«Dusnkay, 1adopaTopuu PUNKH.

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

OcHoBHbIE YueOHbIe U3TaHUS

1. Kanamnukos, H. I1. ®u3uka B 2 4. YacTp 1 : y4eOHUK U MPAKTUKYM ISl CPEAHETO
npodeccuonansaoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBbeB. — 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/

2. Kanamnukos, H. I1. ®usuka B 2 4. YacTp 2 : y4eOHUK U MPAKTUKYM ISl CPEAHETO
npodeccuonansHoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBbeB. — 2-¢ u31., HCIpP. H
nomn. — Mocka: UznatensctBo FOpaiit, 2020. — 244 c. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekcrt: anexrponnsiii // 9BC HOpaiit [caiiT]. — URL: https://urait.ru/

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

Jlono/THUTeIbHbIEe y4eOHble H3IaHUSs

4. BacuibeB, A. A. ®wusuka: yuyebHOe mocobue s cpeaHero npodeccuoHaIbHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3a., HCIp. U AOM. —
Mocksa: U3narensctBo HOpaiit, 2020. — 211 c. — (Ilpodeccnonansroe odpasoBanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

S. Mycun, 0. P. ®usuka: konebaHusi, onTuka, KBaHTOBas (U3UKa: yueOHOE mocoomne
i cpefHero npodeccuonansHoro odpasosanus / FO. P. Mycun. — 2-e u3z., uchp. U oM. —
Mocksa: U3narensctBo IOpaiit, 2020. — 329 c. — (Ilpodeccuonansnoe odpasosanue). — ISBN
978-5-534-03540-7. — Texkcr: anekrponnsiid // IBC FOpaiir [caiir]. — URL: https://urait.ru/

6. Mycun, HO. P. ®wusuka: MexaHuKa CIUIOLIHBIX Cpel, MOJEKyNspHas (uzuka u
TepMOJAMHAMUKA: ydyeOHOe TocoOue miisi cpeaHero mpodeccuoHaabHOoro obOpazoanus / HO. P.
Mycun. — 2-e u3n., ucnp. u gorn. — Mocksa: UznatensctBo HOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanme). — ISBN 978-5-534-03000-6. — Texct: anexkrpoHHbIi // DBC
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/

HNHTepHeT-pecypcesl

9. www.fcior.edu.ru (PenepanbHblif eHTP HHPOPMAITHOHHO-00Pa30BaTENBHBIX PECYPCOB)

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

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

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

13. www.window.edu.ru (EnrHOE OKHO JIOCTYIIA K 00pa30BaTelbHBIM pecypcaM)

14. www.st-books.ru (JIyuiiias yaeGHas aureparypa)

15. www.scool.edu.ru (Poccuiickuii 06pa3oBaTesIbHBIM MOPTAT)

28


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/
http://www.scool.edu.ru/

16. www.ru/book (DaekTpoHHas GuOIMOTEUHAS] CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6paszosarensabie pecypesl MHTEpHETA - PU3NKa)

18. www.school-collection.edu.ru (Exunas kosutekuus uudpoBbIX 00pa30BaTENbHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YuebHo-MeToauueckas razera «Dusukan)

20. www.n-t.ru/nl/fz (HoGenesckue naypeatsl 1o Gu3uke)

21. www.nuclphys.sinp.msu.ru (SInepuas dusuka B MHTEpHETE)

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

23. www.kvant.mccme.ru (Kypuan «KBant»)

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

MeToanuyeckne yKazaHus JJis1 00yYAIOIIMXCS M0 OCBOEHHU IO M CIIUIINHbBI

25. Meroanueckue yKa3aHus Uik 00YJaroIUXCsl IO BHIMOTHCHHUIO MPAKTUICCKUX paboT.
26. MeToaudeckue yKazaHusl 711 00YJaroIIHXCsl 10 BBIMOJIHEHUIO JaAOOPAaTOPHBIX padoT.
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