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cpennero mnpodeccronansHoro oobpazoanusi [Ipotokon Ne 14 ot «30» HOsOps
2022.

Pa3zpaboTunk: XmeneBckuilt H.B. - npenonasatens [IIIK CI'TY umenu 'arapuna 10.A.



COJIEPKAHME

1. IACHOPT PABOYEM MNPOT'PAMMBI YYEBHOM JUCIUIIJINHBI
2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCHUILIUHBI
3. YCJIOBUSA PEAJIN3AIIAU TPOT'PAMMBI YUEBHOM

TV CHUILIAHBI
4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM

TV CHUILIAHBI

16

19



1. MACHOPT PABOYEN ITPOI'PAMMBbI YUYEBHOMW JUCIHMUIIINHBI
0/1.06 PU3UKA (YIJIYBJIEHHBIN YPOBEHD)

1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMMel

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creluaaucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnenunansHocTH 15.02.16 TexHOMOTUS MAITMHOCTPOEHHUS.

1.2 Mecro y4eO0HOIl AUCHUILVIMHBI B CTPYKType MNPOrpaMMbl NOATOTOBKH
CNEeNUAJTHUCTOB CPeIHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbIi muki [TIICC3

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

B pesynbrare ocBoeHUsI y4eOHOU MUCHMILUIMHBI 00YUYarOUIUNACS JTOHKEH JOCTUYb
CIEAYIONINE PE3YIbTATHI:

JIUYHOCMHbLE:

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

- TOTOBHOCTh K IMPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaIU(UKAIIUKA B
u30paHHOM TPO(DECCUOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHME WCHOJb30BaTh JOCTUKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(bU3HUECKUX TEXHOJIOTUM IS TIOBBIIIIEHUSI COOCTBEHHOTO WHTEJICKTYalIbHOTO Pa3BUTUS
B BEIOpaHHOW TTPO(PECCHOHATEHOM NEeITeIbHOCTH;

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

- YMEHHUE BBICTpAWBATh KOHCTPYKTHUBHBIC B3aMMOOTHOILICHHUS B KOMaHJIE IO
pelIeHno o0IIKX 3a/1ay;

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

Memanpeomemuule:

- ACIIOJIb30BAaHME PA3JIMYHBIX BHJIOB MTO3HABATEIBLHON NESATEIBHOCTH JI PEIICHUS
dusznueckux 3adad, MPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHUS (HAOIIOIEHNUS,
OTMCAHUSI, U3MEPEHUSI, SKCIIEPUMEHTA) JJIsl U3YUEHUS PA3JIMYHBIX CTOPOH OKpY’Karouen
JICUCTBUTEIILHOCTH,;

- HUCMOJIb30BAHUE OCHOBHBIX MHTEJUICKTYAJIbHBIX OMEpaliii: MOCTAaHOBKHU 3a]1a4H,
dbopMynupoBaHMs ~THUIOTE3bl, aHalW3a W CHHTE3a, CpaBHEHUS, 000OIICHMS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
dbopMyIUpOBaHUS BBIBOJIOB I U3YUCHHS PA3JIMUHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SIBJICHUA M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAaThCS B
npodeccruoHanbHO cdepe;

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



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

- YMEHHUE aHaJIM3UPOBATh U MPEJICTABIATh HH(POPMALIUIO B pa3IMYHbIX BUIAX;

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

npeomemHuule:

1) chopmupoBaHHOCTH MPEACTABICHUI O POJIM U MeCcTe (DM3UKH U aCTPOHOMHUH B
COBPEMEHHOM Hay4YHON KapTUHE MUPaA, O CUCTEMOOOpa3yomiel poiu GU3NKHU B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YICHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNIHOCTH
HAOJIOAeMBbIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; I[OHUMaHUE PpOJIH
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 (HU3UUYECKUE SIBICHUS (IIPOLIECCHI) U
OOBSACHATHL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHHE IO OKPY>KHOCTH,
WHEpUHUs, B3aUMOJICUCTBUE TeJ, KOJeOaTeNbHOE JBUKEHHUE, PE30HAHC, BOJHOBOE
nBkeHue; nuddysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJIKOCTEH W TBEPIBIX TEIl,
M3MEHEHHE o0ObemMa Tel TMpU HarpeBaHuu (OXJIAKIECHHUM), TEIUIOBOE paBHOBECHE,
WCTIapeHHEe, KOHJEH CAllMs, TUIaBJIeHNEe, KPUCTAIUIM3allUsl, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpEJIHEW KMHETUYECKON IHEPTruM TEIJIOBOTO JBUXKEHHUS MOJIEKYJ ¢ a0COIIOTHOM
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHMSI Ta3a B M3OIMPOLECccax; BJIEKTpU3alus Tell,
B3aUMOJICMCTBUE 3aps/iOB, HAarpeBaHUE IMPOBOJHMKA C TOKOM, B3aHMMOJICHCTBUE
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
MoJIApU3alsl CBETa, JucIiepcusi cBera; (oTodnekTpudeckuii  3¢hdexT, CcBETOBOE
JaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECKUMHU TOHSATHUSAMHU U BEJIMUYUHAMH,
XapaKTepu3yrIUMU (HU3NYECKUE MTPOIECChI(CBA3aHHBIMU C MEXaHUUECKUM JIBUKEHUEM,
B3aUMOJICHCTBUEM  Te€Jl, MEXaHUYECKUMM KOJeOaHUSMH U  BOJHAMU;, AaTOMHO-
MOJICKYJISIPDHBIM CTPOCHHMEM BEIIECTBA, TEIJIOBHIMU IMPOIECCAMU; DJIEKTPUUECKUM U
MAarHuTHBIM TIOJISIMH, JJCKTPUYECKUM TOKOM, DJIEKTPOMArHUTHBIMH KOJICOAHUSIMU U
BOJTHAMHU; ONTHUYECKUMH SIBICHUSMH; KBAHTOBBIMHU SIBICHUSIMHU, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIAJICHHE OCHOBOIOJIAral0IINMHU
ACTPOHOMUYECKMMH  TOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEXKIallaKTUYECKOW CpEJE;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/] U BCelleHHOI];

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



3aKOH COXPAHEHHS] UMIYJIbCa, TPUHIUI CYNEPIO3ULIUA CUJl, MPUHIIUIT PABHOIIPABHOCTH
UHEPIHUAIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpPaHEHMUS
ANEKTPUUECKOTro 3apsiaa, 3akoH KynoHa, 3akoH Oma st ydacTka 1enu, 3akon Oma Jist
IIOJTHOW JJIEKTpUYECKOW uenu, 3akoH Jxoynmsa - JleHma, 3aKkOH 3JIE€KTPOMArHUTHOM
WHIYKIIUW, 3aKOH COXPAHEHUS JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETA, 3aKOH OTPAKCHHS CBETA, 3aKOH MPETOMIICHHSI CBETA; 3aKOH COXPaHEHUS SHEPTHH,
3aKOH COXpPAHEHUsS WMITYJIbCca, 3aKOH COXPAHCHHS JJICKTPUYECKOTO 3apsna, 3aKOH
COXpaHEHHUs] MAacCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH paanoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaiu3e (PU3ndecKux
SABJIEHUU U IIPOLIECCOB;

5) yMeHHe y4YUTBHIBATh T'PAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3UUYECKUX MOJIETIEH:
MaTepHalibHasi TOYKa, WHEPIHAIbHASICUCTEMAa OTCUeTa, WJCaIbHBIM Ta3; MOJCIH
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPbIX TEN, TOUCUHBIN JIEKTPUUECKUM 3apsi,

sllepHasi MOJENIb aToMa, HYKIOHHAs MOJENIb aTOMHOTO Sjpa IpHU PElICHUU
bu3nUecKux 3aaay;

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
du3HKe: MPOBOANTH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PHM3NUSCKUX BEIIMYWH, BHIOWpAS
ONTHMAJIBHBIA CIOCOO W3MEpPEHUST U HWCHOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE M3MEPEHUI, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEH (HU3NUECKUX
BEJIMYUH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysl (PU3MYECKUE TEOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOIBI, COOJIOIATH
mpaBuja 0Oe30mMacHOr0 TpyAda TPH TPOBEICHWM HWCCICAOBAaHWUN B paMKax Y4eOHOTO
OKCIIEPUMEHTa M y4eOHO-HCCIIEIOBATEIbCKON JIEATETBHOCTH C  HCIOJIb30BAHHEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB ®  J1abopatopHOro  00OpY/IOBaHUS,
c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O METOAAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUM;

7) chOpMHUPOBAHHOCT, YMEHHS peIIaTh pPACUETHBIE 3aJayd C SBHO 3aJaHHOU
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 PEAJbHOCTh IMOJYYCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTHBOPCYUBYIO  IIETIOYKY
pacCcyXJeHU C ONMOpoM Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (U3UYECKUE
SIBJICHMS;

8) chopMHPOBAaHHOCTh YMECHHS TIPUMCHSThH TOJyYCHHBIC 3HAHMS JIJI1 OOBSICHCHHS
YCJIOBHM MpOTEKaHMs (GU3UUECKUX 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
COOJIO/IEHNST HOPMDAKOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOIICH cpejie; MOHMMaHHE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUNW (PU3UKU W TEXHOJIOTHH JUIsl PAIllMOHAILHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
uH(pOpMaITUH, MOTYy4aeMON M3 pa3HBIX MCTOYHUKOB, YMEHHUH HCIOJIB30BaTh IMH(PPOBHIS
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TEXHOJIOTUM JJISi TIOMCKA, CTPYKTYpUPOBaHUS, HMHTEPIPETAllUd U TPEACTaBICHUS
y4yeOHOM ¥ Hay4YHO-IOMYJISIpHOW WHGOpPMAIUK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJu3a MmoydaeMoil nHpopMaluu;

10) oBnmasenue ymeHUsMH pabOTaTh B TPYIMIE C BBHINOJHEHHEM Pa3TUYHBIX
COLIMATIBHBIX pOJIeH, TUIAHUPOBATh pPAaOOTy TPYMIbl, PalUOHAIBHO PaCHpPECNATh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE paCCMaTPUBAEMO MIPOOIEMBI;

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

Ilpogpeccuonanvnan nanpagnennocms yueonoii Oucyuniaunvl «DQuzuxay»
npeArnonaraeT  I[eJeHalpaBleHHOEe  MPUMEHEHHEe  IEelaroruyeckux  CpeJCTB,
o0ecneunBalOIUX HE TOJBKO (QOPMHUpPOBAHUE y OOyYarolMXCs 3HAHUM, YMEHMH,
HaBBIKOB 10 Y4eOHOM TUCIHUIUIMHE, HO U Pa3BUTUE MHTEpeca K JaHHOW Ipodeccuu Uiu
CHELMAIbHOCTH, LEHHOCTHOE OTHOILIEHUE, NPOPECCHOHATIbHBIX KayeCTB JINYHOCTHU
OyIIyIIero CrenuanncTa.

1.4 Koiu4ecTBO 4acOB HA OCBOEHHE NMPOrpaMMbl YUeOHOIH JUCIUIIHHBI:
MaxkcumanpHOU yueOHON Harpy3ku oOydatomierocs 135 gacos, B Tom uucie:
00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOyyaromierocs 123 gaca;
KOHCYJIbTalMs 6 4acoB.

MIPOMEXKYTOUYHAs aTTecTanus 12 gacos.



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

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

O0BbeM yacoB

MakcumanbHas yyeOHas Harpy3ka (Bcero no nporpamMme AuCHUMILIMHBI) 135
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 123
B TOM YHCIIE:

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

[TpomexyTouHas arrectanus B popme:

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

Il cemecTp — 9K3aMeH




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

Konanl
KOMIIeTeH U
Coaepixanue yueOHOro MaTepuaJa, JJabopaTopHble U NPAKTHYECKHe ’
HaumeHoBaHue 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4alierocsi, Kypcopasi padéora Oo0bem YpoBeHb (bopmupoBaniio
pa3aesioB U TeM (mpoekKT) (eciu NpeyCMOTPEHBI), HHbIe BUbI y4eOHOl padoThl B 4acoB OCBOCHUA KOTOPBIX
COOTBETCTBUH C Y4COHBIM IIAHOM enocodersyer
3JIeMEeHT
NPOrpamMMBbl
IlepBblii cemecTp
BBenenue @Pu3nka METO/1bl HAYYHOI'O IIO3HAHMSL. 2 1
Pa3zngea 1. Mexanuka 24 JIM4HOCTHBIE,
Tema 1.1. OcnoBbl | Conep:kanne y4eOHOro MaTrepuaJia 6 MeETaIlpeMETHBIE U
KHHEMATHKH IIpodeccnoHATLHO-0PHEHTHPOBAHHOE COAEPKAHUE 2 1 MPECIMETHBIC
MexaHnnyeckoe  JIBHKEHHE. XAPAKTEPUCTHKHM  MEXAaHWYECKOIO  JIBUYKCHHS: KOMIICTCHIINHA B
IepeMelIeHNe, IyTb, CKOPOCTb. PaBHOMEpHOE NPSMOJIMHEHHOE JBHKEHUE. COOTBETCTBUHU C
OTHOCUTENBHOCTh MEXaHUUYECKOrO [IBKEHHUs. YCKOpeHHe. PaBHONEpeMeHHOe ®I'OC cpennero
npsMoJinHeHoe nBuxenue. CBoOoHOe naieHue Tell. PaBHOMepHOE ABMKEHHE T10 o011ero
OKPYXHOCTH. J[BHkeHHe Tena OpOUIeHHOT0 MOJ1 YTII0M K TOPU30HTY. oOpa3oBaHus,
IIpakTuyeckoe 3ansaTue Nel Pemenue 3agau no Teme «PaBHOMepHOE W 2 2 YTBECPKACHHOT'O
PaBHOYCKOPEHHOE JIBHIKEHUEY. MIPUKA30M
IIpakTnyeckoe 3anaTne Ne2 Pemenue 3anad no reMe «PaBHOMEpHOE JBUKEHUE 2 Munucrepcrpa
110 OKPYKHOCTH. oOpa3oBaHus U
Tema 1.2. OcnoBbl | Copep:kanne y4eOHOro MaTrepuaJia 8 Hayku PO ot
JAMHAMUKHU IIpodeccnonaIbHO-OPMEHTHPOBAHHOE COAEPKAHNE 2 1 17.05.2012 Ne 413
OcHoBHas 3amada gfuHaMuku. Bzanmoneiicteue ten. Cuna. Macca. [lepBbiit 3akoH
Herotona. Bropoit 3akoH Herorona. Tpermii 3akoH Hserorona. MHepuumanbHble
CUCTEMBI OTCYETA.
Cunel B mpupozae. 3aKOH BceMUPHOro TsaroteHus. Cuila TSDKECTH M BeC. 2
HesecomocTs. IlepBast kocMuueckas ckopoctb. Cuita ynpyroct. Cuia TpeHusl.
IIpakTnyeckoe 3anaTue Ne3 Penenue 3a1a4 no reme «3akoHbl HproTOHa» 2 2
Peuienue 3a1a4 ¢ npodeccHoHATbHONH HANPABJIEHHOCTHIO 2 2

JlaGopaTtopnoe 3ansatue Nel '"M3yueHume OCOOEHHOCTEH CHIIBI TpEHHS
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(cxosbxeHms )"

Tema 1.3. 3akonsl | Conep:kanne y4eOHOro MarepuaJia 8
COXpPaHEHHH B Nmnynbe Tena. 3aKOH COXpaHEHUsl UMITylbca. PeakTuBHOE ABMkeHUE. PakeTHbIe 2
MeXaHUKe JIBUTATEIN U Pa3BUTHE PAKETOCTPOECHMUSI.
Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernueckass sHEprus. 2
IloTeHumanpHas sHEprus. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUU.
IIpakTyeckoe 3anaTHe Ned Pemenue 3agau 1o TeMe «3aKOH COXpaHEHHUS 2
HMITYJIbCAY
IIpakTuyeckoe 3anaThe NeS Pemienune 3agau no teme «3aKOHBI COXpPaHEHUS 2
SHEPrUN»
Tema 1.4. Coaep:xanue yueOHOro MaTepuaJia 2
Craruka PaBHoBecue Ten. YcnoBus paBHOBecHus TBEpAoro tena. Ilmedo cumbpl. MomeHT 2
cuibl. Peryar u 610K, «3010T0€ MPaBUIIO MEXAHUKI.
Pasnen 2. MoJsekyasipuasi u3uka u TepMOAUHAMHKA 16
Tema 2.1. OcHoBbl | Coaep:kanue y4eOHOro MaTepuajia 4 JInuHoCTHBIE,
MOJIEKYJISIPHO- IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COIEeP/KAHME 2 MeTanpeaIMeTHbIE U
KHHETHYEeCKOH OcHOBHBIE TOJIO)KEHUS MOJIEKYJISPHO-KMHETUYECKOW Teopuu. Pa3smepsl u macca IIpEeIMETHBIE
TEOPHUH. MOJIEKyl U aToMoB. bpoyHoBckoe aBuwxkenue. Juddysus. Crpoenue KOMIIETEHIIVY B
ra3oo0pa3HbIX, *XHUJIKUX M TBepAbIX Tesl. CKOPOCTH IBMXKEHUS MOJEKYlT M HX COOTBETCTBUH C
u3Mepenue. Mneansbusiii ra3. Jlasnenue raza. Temneparypa. OCHOBHOE ypaBHEHHE ®I'OC cpennero
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM. YPaBHEHHE COCTOSHMS HJICAIBHOTO TIasa. ob1ero
["a30BbIC 3aKOHBI. oOpazoBaHus,
IIpakTuyeckoe 3ansaTue Ne6 Pemienue 3agau mno teme «YpaBHEHHE COCTOSHUSA 2 YTBECPKACHHOT'O
UJEabHOTrO0 rasa. ['a3oBble 3aKOHBD) MIPUKA30M
Tema 2.2. OcnoBbl | Coep:kanne y4eOHOr0 MaTepuasia 6 Munncrepcrsa
TepmMoauHaMuKu | [IpodeccHoHaTbHO-OPHEHTHPOBAHHOE COICPKAHUE 2 00pa3oBaHus 1
BHyTpenHss sHeprus uaeansHoro raza. Pabora u TemioTta kak (GopMbl nepenadu Hayku P® or
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHBIN Mpoliecc. 17.05.2012 Ne 413
IlepBoe Hauano TepMoaHAMUKU. BTopoe Hayano TepMOIMHAMHUKH.
IIpodeccnoHaNbHO-0PHEHTHPOBAHHOE COICP/KAHME 2

TermoBbie nBurarenu. [IpuHUIMN HEUCTBUS TEIIOBOM MallWHBL. XOJOAWIbHUK.
KIIJI renmoBoro aurarens. Hukn Kapuo. Oxpana npupoJibl.
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IpakTnyeckoe 3ansatue Ne7 Pemenue 3amau no Tteme «llepBbiii 3akoH 2 2
TepMoauHamMuKku.  IIpuMeHeHune  mepBoro - 3akoHa ~ TEPMOJMHAMUKH K
M30IPOLECCAM).

Tema 2.3. | ConepxaHue y4eOHOI0o MaTepuaJia 6

ArperatHbie IIpodeccoHAIBLHO-OPHEHTHPOBAHHOE COJAEPKAHHE 2 1

COCTOSTHHU A Hcnapenne u konaeHcamnus. HaceimeHnusiii map. AOCONIOTHAS U OTHOCUTENIbHAS

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

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

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

Pa3nen 3. DiekTpoanHaMuka 32 JluunocTtHbIE,

Tema 3.1. Copneprxanue yuyeOHOIro MaTepuaJa 9 MeETanpeIMETHBIE U

DIIeKTpHYecKoe ONEKTpUYECKUe 3apsibl. 3aKOH COXPAHEHMs D3JIEKTPUUYECKOTO 3apsiia. 3aKoH 2 1 IIPEIMETHBIC

nmoJjie Kynona. Dnexrpuueckoe nosie. HanpsbkeHHOCTD 3nekTpudeckoro nois. [punuun KOMIICTCHIINNA B
CYNEPHO3UIMH MOJIEH. COOTBETCTBUHU C
Pabora cun snexrpocraruueckoro mosst. [lorennuan. PazHoCTh MOTEHIIMATIOB. 2 ®I'OC cpennero
OKBUIIOTEHLUAIbHBIE MOBEPXHOCTU. CBA3b MEXKIY HANPSOHKEHHOCTBIO WU oburero
Pa3HOCTBIO MOTEHIMAIOB MIEKTPUYECKOro MoJisd. IIpOBOJHUKM B 3JIEKTPUYECKOM 00pazoBanwus,
nosie. JINDJIeKTPUKHU B DIIEKTPUYECKOM noJie. Ilosgpusanus AM3JIeKTpUKOB. YTBEPAKACHHOTO
IIpakTuyeckoe 3ansiTue Ne9 Pemenne 3a1a4 1o teme «IEKTPUIECKOE TOJIE 2 2 IIPUKasoOM
IIpakTnyeckoe 3ansaTue Nel0 Pemenue 3aga4d no teme «JIEKTPUUIECKOE TOJIEN 2 Munncrepcraa
Konnencaropsl. CoenHeHHE KOHASHCATOPOB B OaTapero. DHEPrust 3apsuKeHHOTO 1 1 00pasoBaHus 1
KOHJEHCATOpa. JHEPTUs JIEKTPUIECKOTO MOJIS. Hayku P® ot
Jlpyrue ¢opmbl KOHTpoJs (cpeaHMii 0ajj MO TeKYHIUM OLEHKaM 17.05.2012 Ne 413
yCIeBAeMOCTH)

Bropoii cemecTp

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUe

Tema 3.2. 3akonbl | Copep:kanune y4eOHOro MarepuaJia 10

MOCTOSIHHOT' O IIpodeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE 2 1

TOKa VYcinoBus, HeOOXOIUMBIE Ui BOSHUKHOBEHHS W TMOAJCPKAHUS DIEKTPUUECKOTO

toka. Criia TOKa M IJIOTHOCTh TOKA. 3akoH OMa JyIsl y9acTKa I€Nu. 3aBUCHMOCTD
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AIEKTPUYECKOTO COMPOTHUBIICHUS OT MaTepuaia, JJIMHBI U IUIOMIAIU MONEPEYHOro
CEYCHHUS MPOBOJHUKA. 3aBUCUMOCTH  COINPOTHUBJICHUS  MPOBOAHUKOB  OT
TEMIEPATYPHIL.

OJC wucrouynuka. 3akoH Oma g nonHod nenu. CoeluHEHHE NPOBOAHMKOB.
CoennHeHrEe UCTOYHUKOB JIEKTPUUECKON YJHEPrUH B OaTapero.
IIpodreccnoHanbHO-0PHEHTHPOBAHHOE COICP/KAHME

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

IIpakTnyeckoe 3ansitue Ne 6 «3aKOHbBI IOCTOSSHHOTO TOKa)

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

2,3

Pemenne 3a1a4 ¢ npoghecCHOHATLHON HANIPABJIEHHOCTHIO
Jladoparopnoe 3ausitue Ne4 «M3mepenue D/IC u BHYTPEeHHETO CONMPOTHUBICHUS
HUCTOYHUKA»

2,3

Tema 3.3.
DJIeKTPpHYeCKH I
TOK B Pa3JIM4YHbIX
cpeaax

Coaep:xanue yueOHOT0 MaTepHaJia

IIpodeccnoHaILHO-0PHEHTUPOBAHHOE COAEPKAHNE
ONEeKTpUUEeCKUH TOK B MeTallaX. OJEKTPUYECKMH TOK B  AJIEKTPOJIUTaX.
Onexkrponus. 3akoHbl Papanes. IIpuMeHenne 3eKTpoan3a B TEXHUKE.

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

IIpodeccnonanbHO-0PHEHTHPOBAHHOE COAEPKAHME
OnekTpudyeckuif TOK B  modynpoBogHMKax. CoOCTBEHHass IMPOBOJUMOCTh
M0JIyIPOBOIHUKOB. [107yIIpoBOJHUKOBBIE TPHUOOPHI.

Tema 3.4.
MarbuuTHoe 1moJjie

Coaep:xanue yueOHOIro MaTepHaJia

(op}

IIpodeccoHAIbLHO-OPUEHTHPOBAHHOE COJAEPKAHUE

Bekrtop wuHAaykuuum MarHuTHoro moss. JleficTBME MAarHUTHOrO 1O  Ha
OpSIMOJIMHEHHBIH TpPOBOAHUK ¢ TokoM. Cuna Awmmepa. 3akoH Awiepa.
BzaumojelicTBrue TOKOB

JelictBue MarHuTHOro TmoJisi Ha JaBWkymwmiics 3apsan. Cuna  Jlopenna.
OrnpezenieHne yAelbHOro 3apsiia. Y CKOPUTEIH 3apsKEHHBIX YacTHII.

IIpakTuyeckoe 3ansaTue Ne7 Pemenue 3anau «MarautHoe nouaey»
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Tema 3.5. Coaep:xkaHue y4eOHOro MaTepHaJia 4 1
daekrpomarnuTH | IIpodeccnoHalIbHO-0PHEHTHPOBAHHOE COIePKAHNE 2
asi UHAYKIUSA OnextpomaruutHas uHaykuus. [Ipasuno Jlenna. 3/C uHAYKIMU B IBUKYIIMXCS
IPOBOAHMKAX. fIBJIeHME cCaMOMHIYKIMHU. VHIYKTUBHOCTb. DHEPIrus MarHUTHOTO
OJIS.
IIpakTuyeckoe 3ansaTue Ne§ Pemenue 3a1au « QeKTpOMarHuTHAsE MHIYKIUSD) 2 2
Pasnen 4. Kosiebanus u BOJHBI 12
Tema 4.1. Conep:kanue y4eOHOT0 MaTepuaJia 6 1 JInunoctHbIE,
MexaHn4eckKue KonebarenpHoe IBIDKEHUE. [Mapmonunueckue Koe0anusl. CBoOoHbBIE 2 MeTarpeMETHBIC U
KoJIeOaHus MexaHuueckue konebanus. IlpeBpamienue dSHeprud mnpu  KoledaTeIbHOM IIpEeAMETHBIE
nBukeHuH. llomepeuHble M MPOJOJBHBIE BOJIHBL. XapaKTEPUCTHKU BOJIHBI. KOMIIETEHIINH B
3BykoBblie BonHbL. MHTepdepenius Bonn. [lonstue o audpakumu BOIH. COOTBETCTBUHU C
Penienne 3a1a4 ¢ npodecCHOHATbHONH HAMPABJIEHHOCTHI) 2 2,3 ®I'OC cpennero
JlabopaTopnoe 3ansitueNeS «/3yueHue 3aBUCHMOCTH TMepuoja KoyeOaHUi o01mero
HUTSHOTO MasITHUKA OT JUIMHBI HUTH) oOpa3oBaHus,
IIpakTuyeckoe 3ansaTue Ne 9 Pemenne 3amau «MexaHHYecKrue KOJICOAHUS | 2 1 YTBEPKICHHOIO
BOJIHBD)» IpUKA30M
Tema 4.2. Conep:xanue yueOHOTro MaTepuaJia 4 Mumnncrepcrsa
uekTpomMarHuTH | CBOOOHBIE AyIeKTpoMarHuTHbIE Konebanus. ®opmyna Tomcona. Ilpespamienue 2 1 00pa3oBaHus 1
ble KoJ1e0aHus SHEPTUH B KoJe0aTeIbHOM  KOHTYpE. I'eneparop HE3aTyXarolux Hayku P® ot
3JIEKTPOMAarHUTHBIX KoJIeOaHu. BeIHYK/IEeHHBIE 2JIeKTpUYECKUEe KoJeOaHusl. 17.05.2012 Ne 413
IIpodeccnoHaNbHO-0PHEHTHPOBAHHOE COIEP/KAHME 2
ITepemenHbIl TOK. EMKOCTHOE M HMHAYKTUBHOE COIPOTUBIEHHUS IEPEMEHHOIO
ToKa. 3akoH OMa /i LIeN IEPEMEHHOro Toka. PaboTa 1 MOIIHOCTH IEPEMEHHOTO
toka. ['eneparopel Toka. Tpanchopmatopsl. Ilomydenue, mnepenaya u
pacrnpezieieHue 3JIEeKTPOIHEPTUH.
Tema 4.3. Copepxanue y4eOHOIro MaTepuaJa 2
DJIEKTPOMArHUTH | DJIEKTPOMArHUTHOE TOJIe KaK OCOOBIA BUJl MaTepuu. DIEKTPOMArHUTHbBIE BOJHBI. 2 1
bI€¢ BOJIHBI Bubpatop I'epria. OTKpBITHII KOJeOaTeNbHBINA KOHTYP.
Nzo6perenne paauo A.C. Ilomoemm. Ilonstue o pamuocBsizu. Ilpumenenue
AJIEKTPOMArHUTHBIX BOJH
Paznes 5 Onrtuka 12
Tema 5.1 \ CoaepxxaHue y4yeOHOro MaTepuasa 2 JInaHoCTHBIE,
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IIpupona cBera

CKOpOCTbh pacnpOCTpaHEHUs! CBETA. 3aKOHbI OTPaXXEHUs M IPEIOMIICHUS CBETa.
[TonHoe oTpaxkeHue ceta. JIuH3bl. [na3 kak onTudeckas cucrema. OnTudeckue
IPUOOPHI.

MCTaIIPEAMETHBIC U
MpEAMCTHBIC
KOMIICTCHI U B

Tema 5.2 Coaepxxanue yueOHOIo MaTepuaJa 6 COOTBETCTBUU C

BoJsiHoBbIC Untepdepenus cBera. KorepeHTHocTh cBeTOBbIX Jiyued. WHTepdepeHuus B 2 ®I'OC cpennero

CBOIICTBA CBeTa ToHKHX TuleHKax. Kombua HeioTona. Vcnonb3oBanue nHTepdEepeHInn B HAyKe U ob1ero
texHuke. Judpaxkuus csera. Judpakuus Ha IIenu B HapajlyielbHBIX JIydyax. oOpa3oBaHus,
Judpakimonnas pemerka. YTBEPKAECHHOIO
[Tonspuzanus MOTIEPEYHBIX BOJIH. [Tonspuzanus CBETA. JBoiiHOE 2 MpUKa30M
nyuenpenomienue. [lomspounsl. Jducnepcusi cBera. Buasl criekTpoB. CrnekTpbl Munucrepcrsa
ucrmyckanus. CHeKTpbl TOTJIOUICHHS. YJIbTpagHoiIeToBOe H HH(pPaKpacHOe 00pasoBaHus 1
n3nydyenus. Penrrenosckue syuu. VX npupona u cBONCTBA. Hayku PO ot
IpakTuyeckoe 3ansitne Nel) Pemenne 3amau  «lIpeqomieHue — cBera. 2 17.05.2012 Ne 413
JludpakiimoHHas pererka

Tema 5.3. Coaep:xanue yueOHOTo MaTepuaJia 4

CneunanbHast [loctynatel OitHmTeitHa. IlpocTpaHCcTBO W BpeMsl CHELUMAIBHOW TEOpUHU 2

Teopus OTHOCUTEJIbHOCTH. OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH.

OTHOCUTEJIbHOCTH | OCHOBHBIE CIIEACTBUS U3 MOCTYJIATOB TEOPUM OTHOCUTEIbHOCTU. CBSI3b Macchl U 2
SHEPIUU CBOOOJHOM YAaCTHIBI. DHEPrusi MOKOS. OJIEMEHThl PelSTUBUCTCKON
JUHAMHUK.

Pa3nes 6. KBantoBasi pusuka u siepHas 10

Tema 6.1. Conep:xanue yueOHOTro MaTepuaJia 4 JluunocTHbIE,

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

ONTHKA Bnaytpennuii poroaddexr. Tunbl dortosrnementoB. [aBnenue cBera. [lonsitue o MPEIMETHBIC
KOPILYCKYJIIPHO-BOJIHOBOM IIPUPOJIE CBETA. KOMIIETEHIIVH B
IIpakTuyeckoe 3ansitue Nell Pemenne 3amau "®dopmyna OWHIOTEHHA I 2 COOTBETCTBUU C
dororddexra. DoToHb!" ®I'OC cpennero

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

aToMa Pa3BuTHe B3rnsaoB Ha cTpoeHHE BeniecTBa. SnepHas monens atoma. OnbIThl . 2 obpasoBaHusl,
Pezepdopna. Monens atoma Bogopoza o H. bopy. ['mnotesa ae bpotinsi. YTBEPIKIACHHOTO

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

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

Ha6J'IIOJIeHI/I$I U PErucCTpaivn 3apsKCHHBIX YaCTHII. CTpOGHI/Ie ATOMHOTI'O sJpa.

o0pa3oBaHus U
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Jedext Macchl, »HEprusi CBA3M M YCTOMYMBOCTH AaTOMHBIX siaep. SnepHbie

Hayku PO ot

peakuuu. VIckyccTBeHHAs paOAKTUBHOCTD. 17.05.2012 Ne 413
Henenue Ttsxenbix saep. lLlemnas sgepHas peakiusa. Ympabisemas IenHas 2
peakums. SnepHelid peaktop. llosmydyeHuwe paanoOakTHBHBIX H30TOIOB U HX
npuMeHeHue.  buosiormdyeckoe — AEHCTBUE  PAJAMOAKTUBHBIX  HM3JYUYCHUH.
DJIEeMEHTAPHBIE YaCTHUIIBI.
Pa3nen 7. ActpoHomusi 6
Tema 7.1. Buaumele 1BrkeHUs HEOSCHBIX TeIl. 3aKOHBI ABMKEHHMS IaHeT. Cucrema 3emitst — 2 JIMYHOCTHEIE,
CouHeuyHasn Jlyna. ®u3nueckas npupoja MiaHeT U MajbiX Te’d COIHEUHON CUCTEMBI. MeTanpeaMETHbIE U
cucTremMa MpEeAMETHBIC
Tema 7.2. Connue. OCHOBHBIE XapaKTEPUCTUKU 3BE31. BHyrpennee ctpoenue CosiHLA U 2 KOMIICTCHIIMH B
CoJiHie ¥ 3BE3bI. | 3BE3]] TJIABHOM MTOCICAOBATEILHOCTH. DBOIIONHS 3BE3I. COOTBETCTBHUU C
Tema 7.3. Mneunstii Ilyte — nHama ranaktuka. [amaktuku. CTpoeHHE U SBOIIOLHUA 2 ®I'OC cpennero
Ctpoenne Bcenennoii. o0miero
Bcenennoii. obOpasoBaHus,
YTBEP>KJICHHOTO
MPUKA30M
MuHucrepcTBa
o0pa3oBaHus U
Hayku P® ot
17.05.2012 Ne 413
KoncyabTanuu 6
IIpome:kyTOoUHAs aTTecTAlMS - IK3AMEH 12
Hroro mo gucuuminHe 135
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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 TPOBEICHUS 3aHATUHN JEKIIMOHHOTO TUIA, MPAKTUYECKUX 3aHSITHM, 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 yYeHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

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

KomrmbroTep uMeer 10CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM, BBIXOJI B
robanbHyt0  ceTh  VIHTepHeT, OCHalleH JMICH3UOHHBIM  IPOrpPaMMHBIM
o0ecreyeHnEeM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HO! JUCHUIINHBI

OcHoBHBbIE yUeOHbIE H3IaHUSA

1. Msxumes, I'. SI. ®usuka: 10 knacc: 6a30Bbli U yTIIyOJIEHHBIN YPOBHH :
yueOnuk / I'. 1. Msakumes, b. b. byxosues, H. H. Corckuii ; noa penakmueit H. A.
[TapdentbeBoii. — 10-e 3. — Mocksa : [IpocBemnenue, 2023.

2. Msxumes, I'. S. ®usuka: 11 kmacc: 06a30BbId U YIIIyOJIEHHBIH YPOBHHU :
yueonuk / I'. S. Mskumies, b. b. ByxoBues, B. M. Uapyrun ; nox penakiueit H. A.
[TapdentbeBoii. — 11-e uzn. — Mocksa : [Ipocsemienue, 2023.

3. Imutpuena B.®. dusuka nms npodeccuit U CrenuanrbHOCTEH TEXHHUECKOTO
npodwisi: y4eOHHMK Il CTYH. YUpexkaeHud cpen. mpod. obpazoanus / B.D.
Jmutpuesa. - 8- usz., crep. - M.: U3garenbckuii ieHTp «Akagemusi», 2020. — 496 c.
B nep. ISBN 978-5-4468-9245-7

4. ImutpueBa B.®. ®uzuka a1 npodeccuii U CIeHaIbHOCTENH TEXHUIECKOTO
npoduiisa: JlabopaTopHblil npaktukym: ydeObHoe mocooue/ B.D. Jlmutpuena, A.B.
Kopxyes, O.B. Myprazuna: (5-¢ wusa.) (B »uektpoHHoMm ¢opmate) 2019.
https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

S. Kanamnukos, H. II. ®@usnka B 2 4. YacTtp 1: yueOHUK U MPAKTUKYM IS
CpeaHero po¢eCCUOHATILHOTO oOpazoBaHus / H. I1. Kanamn#ukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jpon. — MockBa: M3garensctBo IOpaiiT,
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https://academia-library.ru/catalogue/4831/413933/

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

6. Kanamnukos, H. II. ®@u3nka B 2 4. YacTp 2: yueOHHUK U MPAKTUKYM IS
CPEIHETO npo(ecCHoHaTBEHOTO oOpa3oBaHus / H. I1. Kanamaunkos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u non. — MockBa: M3zmatensctBo FOpaiiT,

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

7. Jlorsunenko O.B. ®wusuka: yue6Huk /O.B. JlorBunenko.- Mocksa:
KHOPYC, 2019.- 342c¢.- (Cpennee npodeccuonanbioe obpazosanue). ISBN 978-5-
406-06464-1

JlonoJIHUTEIbHbIE YUeOHbIe U3TaHUsA

8. BacunpeB, A. A. dusuka: ydeOHOe TOcOOME [T CpEeTHEro
npodeccuoHanbHOro oopazoanusi / A. A. Bacunses, B. E. ®enopos, JI. /1. Xpamos.
— 2-¢ m3a., ucnp. u mon. — Mocka: MUznarensctBo [Opaiit, 2020. — 211 ¢. —
(ITpodeccnonansuoe obOpazoBanme). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

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

anektponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/
10. Mycun, 0. P. ®wusuka: MexaHuKa CIUIOIMIHBIX Cpel, MOJICKYJsIpHas
du3nKa U TepMOaUMHAMUKA: y4eOHOe mocobue AJis CpenHero mpodeccHoHaIbHOTO

obpazoBanus / 0. P. Mycun. — 2-e u3a., ucnp. u gon. — Mocka: M3gaTenscTBo
IOpaiit, 2020. — 163 ¢. — (Ilpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanektponnsii // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHeT-pecypcesnl

11. www.fcior.edu.ru (DenepanbHbBIT HEHTP UH(POPMAITMOHHO-

00pa3oBaTeIbHBIX PECYPCOB)

12. www.dic.academic.ru (Axagemuk. CiaoBapu 1 SHIUKIIOTIEINN )

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

14. www.globalteka.ru (I'no6anpHast OMOIMOTEKA DIIEKTPOHHBIX PECYPCOB)

15. www.window.edu.ru (ExguHoe OKHO jocryma K o0pa3oBaTeiabHBIM
pecypcam)

16. www.st-books.ru (JIyumas yyeGHast iureparypa)

17. www.scool.edu.ru (Poccuiickuii 00pa3oBaTesIbHbII TOPTa)

18. www.ru/book (Dnexrponnas 6ubauoTeuHas cucreMa)

19. www.alleng.ru/edu/phys.htm (OGpa3zoBarensuble pecypckl MurepHera -
dusuka)

20.  www.school-collection.edu.ru  (Eguaas  kosuiekis 1 pOBBIX
00pa30oBaTEIbHBIX PECYPCOB)

21.24 https//fiz.1september.ru (Yuebuno-meroanueckas razera «Pusuka»)

22. www.n-t.ru/nl/fz (Ho6enesckue staypearsl mo (hU3UKE)
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https://urait.ru/book/
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http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
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http://www.st-books.ru/
http://www.scool.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz

23. www.nuclphys.sinp.msu.ru (Snepaas ¢uszuka B UaTepHere)

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

25. www.kvant.mccme.ru OKypaan «KBauty)

26. www.yos.ru/natural-sciences/html OKypuan «I1yts B HAyKy»)

27.20exTpoHHBIA  pecypc 1mbpoBoi  obOpazoBartenbHOil  cpensl  CIIO
PROFo06pa3zoBanue;

MeToaudeckue yKa3aHusl AJisl 00y4AIOIUXCH 10 OCBOCHHMIO IUCHMILIMHBI

28. MGTO,ZII/I‘IGCKI/IQ YKa3aHHuA JJIA O6yanOH1HXCH 110 BBIITOJIHCHHU RO
MPaKTHYECKUX PaboT.

29. MGTO,ZII/I‘IGCKI/IQ YKa3aHHuA JJIA 06yanOH1HXCH 10 BBIITOJIHCHHU RO
J1a00paTOPHBIX pabOT
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4. KOHTPO.JIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI TYUYEBHOM

NCHOUIIJIMHBI
4.1.

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

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

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

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

- YMEHHUE HCIOJb30BATh JOCTHKEHHS COBPEMEHHOW (hHM3NYECKOM
HayKl M (U3MUYECKUX TEXHOJOIMH JJIs TOBBILIEHUS COOCTBEHHOTO
WHTEIUIEKTYaJJbHOTO ~ pPa3BUTUSI B  BBIOpaHHON mpodeccCHoHATbHON
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITETILHO JOOBIBATh HOBBIE IS ce0s1 (Pr3MUecKue
3HaHUS, UCHOJb3YS JIs 3TOTO JJOCTYIHbIE HCTOYHUKH HH(POPMALINY;

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

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIIEKTYaJlbHOTO
pa3BUTHS;

Memanpeomemuule:

- HCIOJIb30BaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJIOB MO3HAHUS (HAOIIOEHMS, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH ENCTBUTEIILHOCTH;

- HCIOJIb30BAHHE OCHOBHBIX HHTEJUIEKTYaIbHBIX ONEpaLlUid:
MIOCTAHOBKM 3aJaud, (OpMyTUpOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHCTEMaTH3allud, BBISBICHUS PUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, OMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB IS
U3Y4YEHUs] Pa3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SBIEHUN U
MPOIIECCOB, C KOTOPHIMM BO3HMKAeT HEOOXOAUMOCTh CTaJKUBAaThci B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
He0OXO0IMMBIE I UX pealn3alluy;

- YMEHHUE HUCIOJb30BaTh PA3IIMYHBIE MUCTOUYHUKU JUISL TOTYyYEHUS
¢dbuzmveckoit mHGOpMAIINH, OIEHUBATh €€ IOCTOBEPHOCTD;

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

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH MAMCKYCCHUH, JOCTYMHO WU TapMOHUYHO coOdYeTas
cojiepkaHue 1 (HopMbI IPeCTaBIIEMON HHPOPMALIUY;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTUHE MHpa, O
crucreMooOpa3yroneil ponu (GHU3MKH B Pa3BUTUH ECTECTBEHHBIX HAYK,

unacn U onpeacidaTb  CpPCACTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

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

- BBITIOJTHEHUE
nabopaTopHO pabOThI
(pponranbhas popma
paboThl)

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

BO 2 cEMECTpe — B
dbopme sK3aMeHa.
Meron nposeieHus
IIPOMEKYTOUYHON
aTTeCTalluy -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/1aHus
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TEXHUKHM M COBPEMEHHBIX TEXHOJOTUH, O BKIAJAE POCCUUCKUX U
3apyOeXKHBIX  Y4YCHBIX-(PU3UKOB B  pa3BUTHE HAyKd; [OHHUMAaHHE
(u3MUECKO# CyNTHOCTH HAOIIOJACMBIX SIBICHUH MUKPOMHpPA, MAaKPOMHUPA
M Meramupa; NOHMMAaHUE€ POJIUM aCTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA M JAJIbHEHUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
ponu ¢uzuku B (QOPMHPOBAHUU Kpyrozopa U (QYHKIMOHAIBHOM
IPaMOTHOCTH Y€JI0BEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacrno3HaBaTh (hU3HUECKUE
ABICHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZIHOE TaJEHHUE Tell, [JBUXKEHHE 10 OKPYXHOCTH, HHEpLUs,
B3aNMOJICIICTBUE Tell, KojeOaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
nBIoKeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHE, CTPOCHHUE KUAKOCTEH U
TBEPABIX Tell, U3MEHEHUE o0beMa TeNl MPH HAarpeBaHUH (OXJIAXKICHUH),
TEIUIOBOE  pABHOBECHE, UCHApEHUE, KOHJEHCAllUs,  IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBiI3b CpeIHEU
KMHETHYECKOW SHEPTHH TEIJIOBOTO ABIDKEHHSI MOJIEKYN C abCOMOTHON
TEMIIEpaTypol, NOBBIIICHHE JABJICHUS ra3a IMpPU €ro HArpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXJIy I[apaMeTpamMH COCTOSHUS ra3a B
M30IIpoIeccax; JIEKTpU3alus TeJl, B3aUMOICHCTBHUE 3aps 0B, HArPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBUE MArHUTHOIO IIOJS HA HPOBOJHUK C TOKOM H
OBWOKYIIMICS — 3apsii, DJEKTPOMarHUTHbIE KojJeOaHus U BOJIHBI,
MPSIMOJIMHETHOE PAaclpOCTPAHEHUE CBETA, OTPaXCHHUE, MPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dotosnexkTpuyeckuit  dPPeKT, CBETOBOE [aBICHHE, BO3HUKHOBEHHE
JMHENYaToro CeKTpa aroMa BOAOPOJa, €CTECTBEHHAs M MCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BnajeHHE OCHOBOIOJIATAIOIIUMU (PU3NYECKUMH TOHSATUSAMHU U
BEJTMYMHAMU, XapaKTePU3YIOIUMHU (PU3UUECKIE MPOIIECChI(CBSI3aHHBIMHU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeJ, MEXaHHUYECKUMU
KoJe0aHUsSIMHU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIIeCTBA,
TEIUIOBBIMH  MPOIECCAMU; DJJIGKTPUUECKUM U MarHUTHBIM  TIOJISIMH,
ANEKTPUYECKUM TOKOM, DIIEKTPOMATHUTHBIMU KOJEOAHUSIMU M BOJIHAMU;
ONTHUYECKUMU SIBICHUSIMU;, KBAHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aToMa U
aTOMHOTO $7pa, PaJMOaKTUBHOCTHIO); BJaJlEHUE OCHOBOIOJATalOIUMU
ACTPOHOMUYECKUMH TOHSTUSMH, TO3BOJISIIOIIMMHU  XapaKTEpPU30BaTh
MPOLIECCHI, TPOMUCXONALINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJJaKTHUYECKOM cpesie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BrnajeHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH (3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonsr HeroToHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAaHEHHMs MMIYJbCa, MPUHIINII
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KNHETUYECKYI0 TEOpUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIH 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPaHEHHUS
3IEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMma Al ydacTka LIETH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYeCcKor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
MPSIMOJIMHEIHOTO PaclpOCTPAaHEHUs] CBETa, 3aKOH OTPaKEHUs CBeETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHMs HMITYJbCa, 3aKOH COXPAHEHHUsS OHIEKTPUYECKOrO 3apsja,
3aKOH COXpPaHEHUs MacCcOBOrO uucia, MocTynatsl bopa, 3akoH
pPalMOAKTUBHOTO pacraja); YBEpEHHOE HCIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN NP aHaIu3e (PU3NUECKUX SABJICHUHN U MIPOLECCOB;

5) yMeHHEe YYMTHIBaTh TPaHUIBl NPUMEHEHUS H3YUYEHHBIX
¢bu3nyeckux Mojeiel: MarepualbHas TOYKa, WHEpLHalIbHAsCUCTEMA
0TCYeTa, UJCAbHBIN Ta3; MOJIEIH CTPOCHHUS I'a30B, KHUIKOCTEH U TBEPABIX
TeJ, TOYEUHBIH JEKTPUUECKUI 3apsi],

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

6) BIaJeHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3yEeMbIMU B (pU3MKE: IPOBOJUTH MPSIMbIE M KOCBEHHbIE H3MEPEHUS
(U3NYEeCKUX BEIUYWH, BHIOMpAs ONTUMAIBHBIA CIOCO0 H3MEpEeHHs WU
UCHOJb3ys HW3BECTHBIE METOJbl OLIEHKM MOrPEHIHOCTeH H3MEepeHuil,
MPOBOJIUTh HUCCIIEOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HIPSAMBIX  HM3MEPEHHMH, OOBACHATH  IOJIY4YEHHbIE
pe3yabTaThl, WUCHOIB3yd (PU3MUYECKHE TEOpUH, 3aKOHBI WM MOHATHUS, H
JenaTb BBIBOABI; COOJIOAATh MpaBwia O€30MacHOro Tpylda Hpu
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCHOJb30BaHMEM LM(POBBIX
W3MEPHUTENBHBIX ~ YCTPOHCTB M JIaOOpaTOpHOTO  0OOpPYIOBAHUS;
C(OPMHUPOBAHHOCTh MPEJCTABICHUNH O METOAaX IOJIYy4YeHHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTb YMEHMSI PEIIaTh PaCUETHbIE 331a4M C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud BBIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIWYMHBI U (HOPMYIBI, HEOOXOAUMBIE
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
MIOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3ajaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIe€HHII C OMOpOM Ha W3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
Ul TIPUHATHS TPAKTHYECKUX PEHICHUH B TOBCEIHEBHON KU3HH IS
oOecrnieueHnss 6€30MaCHOCTH MPH 0OpaIleHUH ¢ ObITOBBIMH MPUOOpamMu U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJICHUS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH MPUMEHEHMs JTOCTMKEHUN (DU3UKU U TEXHOJOTUH s
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

9) chopmMupoBaHHOCTh COOCTBEHHOU MO3UIIMU MO OTHOIICHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUI
UCMOJIb30BaTh IU(PPOBBIE TEXHOJOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETAlMA W TIPEACTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMallUY; PAa3BUTHE YMEHUN KPUTHYECKOTO aHalu3a MOoJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMmMeHUsIMH pabOTaTh B TPYIIE C BHIIOJIHEHUEM
pa3NMYHBIX  COIMAIBHBIX  POJIEH, IJIAHUPOBaTh pabOTy TPYIIIEI,
palMoHaIbHO paclpeieNsaTh IeSTebHOCTh B HECTAHJAPTHBIX CUTYalUsX,
aJIeKBaTHO OIICHWBATH BKJIAJl KaXKIOTO M3 YIACTHUKOB T'PYIIINEI B PEIICHHUE
paccMaTpuBaeMoil MpoOJIeMBl;
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11) oBnagenue (CPOpMHUPOBAHHOCTH MPEICTABICHUN) MPaBUIAMHU
3anucu puznueckux Gopmyi peiabeHO-TOUeYHONU CUCTEMbl 0003HAUCHUN
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. @oHA OLEHOYHBIX CPeICTB /sl TMPOBeleHUs] NPOMEKYTOYHOI
aTTecTalui 00y4aromUXCsl M0 JMCHUIIMHE

Iloxka3zaresm ¥ KPpUTEPUU OLICHUBAHUA KOMIIETEHLIMH
[lokazaTenn W KpPUTEPUM OLICHWBAHUS KOMIIETECHIHM, OINKWCAHUE IIKaJ
OIICHUBAHUS COACPIKATCS B MPUIIOKECHUH 1.

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

MeToauyeckue MaTepHuaJbl
Metoauyeckue MaTepuabl, ONpPEIeIOIUe IPOLEaypbl OLICHUBAHUS 3HAHUH,

YMEHUHM, XapaKTepu3yllux (GopMupoBaHHUE KOMIIETEHIIMHA, COJAEpXKaTCsi B
NPUIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBbIEe CpeACcTBa
JJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
0/1.06 ®PU3UKA(YTJIYBJIEHHBI YPOBEHbD)

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 3HAHUHM, YMEHMH,
MPAKTUYECKOTO OIbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aJaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIETEHIN, KOTOpble HE00XO0AUMBI 1151 3PPEKTUBHOTO BHIIOIHEHUS 3a/1aHUS;

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMS BBIIIOJHEHHS 3aJaHuil JoJbKHaA 00Jaaarh
BBICOKOM CTENEeHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAHUW, YMEHUH, MPAKTUYECKOIO OIbITa, OOMMUX U MNPOPECCUOHAIbHBIX KOMIETEHIMUN
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 001IHMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

OOBEKTUBHOCTH OLIEHKHM — OILICHKA BBIIIOJIHEHUS KOHKYPCHBIX 3a/JaHUN JIOJKHA OBITh
HE3aBUCUMOM OT OCOOGHHOCTEH MpOo(ecCHOHAIBbHOW OpHUEHTALMM WIM  TpearoYTeHUH
IIPENOIABATEINIEH, OCYIECTBISIOIIMX KOHTPOJIb WM aTTECTALMIO.

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

METOJ pacyeTa NepBUYHbBIX 0aJlIOB,;

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 NPAKTHYECKOI0 3aJaHM,
CpeHUil 0aJ1J1 0 HTOraM aTTeCTalluH

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

1.3. KOHTpPOJILHO-01IEHOYHBIE CPEICTBA
1.3.1 3ananmne:

3ananue:
1.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemnts 3agauy.

IIpumepHbIe BONPOCHI codece10BAHNS

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

2 PaBHOMEPHOE JABMKEHHE: ONIPEACICHUE, CKOPOCTh, IEPEMEIIICHUE, YPABHEHUE JBUKCHUSI.

3 I'paduk paBHOMEpPHOTO BIKEHUS. PaccMOTpeTh Ha mpumMepe:

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

5 I'padpuik CKOPOCTH MIPU PABHOYCKOPEHHOM JIBUKCHUU.
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PaccmoTtpeTs Ha npumepe:

6 CBoboaHOe majeHue Ten. Y cKopeHue cBooogHoro najaenus. Kunemarnyeckue ypaBHeHUs
pu CBOOOTHOM TIa/ICHHH.

7 JIBUMKEHUE MO YTIJIOM 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 €ro 0COOCHHOCTH.

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

13 3akon BcemupHOro TaroteHus. Cusa TaKeCTH.

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

16 Cuna tpenus. JIBrxeHue noj JeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTenbHOTO
neuxenus. [lepron xonebanuii MaTeMaTHYECKOTO U PYKUHHOTO MasTHHUKA.

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

24 3ByKOBBIC BOJHBI: OIpEACICHUE, HCTOYHUK 3BYKOBBIX BOJH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpellaX, XapaKTePUCTHKHU. YIIbTPa3BYK U €ro MIPUMEHEHHE

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

26 CtpoeHue TBEPbIX, )KUJIKUX U ra3000pa3HbIX TEI.

27. UneanwHbiil ra3. OcHoBHOe ypaBHeHHe MKT. CBsA3p naBineHus HJI€aIbHOTO Tra3a ¢
KMHETHYECKOM SHEPTUE MOCTYNaTeIbHOTO JIBIKEHHS MOJIeKyl. CBs3b JaBICHUS UJI€aTbHOTO raza
C TUIOTHOCTBIO ra3a.

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

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

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

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

32 M3oxo0pHBIii mportiecc: onpeaenenue, 3akoH lapmns, rpaguku mporecca.

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

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

35 BnaxHoCTh BOo3yxa U ee u3Mepenrne. OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa

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

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

38 Pabora B TepMOIMHAMUKE.

39 IlepBblii 3akOH TepMOAMHAMHUKHU. [IpuMeHeHue mnepBOro 3akoHa TEPMOAMHAMUKH K
M30IPOLIECCaM.

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

41 PaboTa 3NMeKTPUIECKOrO MOJsl. JHEPTeTHIECKHE XapaKTEPUCTUKU IIEKTPUUECKOTO TOJIS:
MOTEHIM AN, HanpspkeHne. CBsI3b HAMPSDKEHHOCTH U HAIIPSDKEHUS

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEIMHEHUS! KOHJIEHCATOPOB
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44 DnexTpUuYECKUH TOK: ONpEEIICHUE, HaIlpaBJICHHUE, XapaKTEpUCTUKU. 3akoH Oma amns
yuyacTKa Lenu

45 TlocnenoBaTenbHOE W MapauieIbHOE COEAMHEHHE MPOBOJHUKOB, OCOOCHHOCTH 3THX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

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

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

48  DnexTpuyeckuid TOK B moiynpoBomHukax. CoOCTBeHHas  MPOBOJAMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

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

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHaykuuu. [Ipasuio Jlenuna.

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

54 SBnenne camounaykuuu. ManyktuBHocTh. DIC caMOMHAYKIIMU

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

56 IlepemenHslii Tok. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM CONPOTUBIICHUEM, C KaTyLIKON
U KOHJIEHCATOpOM. JIeMCTBYIOIIME 3HAUYEHHUS CHUJIbI TOKA U HANIPSKECHUS

57 Tpanchopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns tpanchopmaTopos.

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

59 N3obpetenne paguo A.C. Ilonossim. [IpuHIMT pagrocBsi3zn

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

61 Ilpenomnenue ceera. 3aKOH MPETIOMIIEHUS CBETA

62 IlonHoe oTpaxxeHHE cBETa

63 JIun3bl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcust cBera

65 Unrepdepenuns BoiaH. Untepdepenius crera

66 ludpakuus ceera

67 NudpakpacHoe u ynprpaduoiaeToBoe u3iydeHne. PEHTTeHOBCKOE U3TyueHne

68 ®oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 115 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoa o bopy

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

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBA3W aTOMHBIX SA1€Ep. S nepHbIe peakuuu

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepnelii peaktop. TepMosiaepHblie peakinu

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

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

80 DnekTprueckuil Tok B razax. HecamocrosrensHbiil paspsia. CaMOCTOSTENBHBIN pa3psia U
€ro BUbI

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

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABTOMOOWIL yHanseTrcs OT MOCTa, ABUTasICb DPABHOMEPHO M MPSIMOJIMHEHHO €O
CKOpOCTBIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKa)keTcsi aBToMoOmib uepe3 10c, eciau B
HayaJbHbIi MOMEHT BPEMEHU OH HaXOJWJICs OT Hero Ha pacctossHuu 0,2 km?

2. Benmocuneauct, qBurasicb paBHOMEpHO, npoe3xkaer 20 m 3a 2¢. Onpenenure, Kakol MyTh
OH IPOEJET MPU JABUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

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

4. UeMy paBHa cwiia TPEHHUs, €CIIM MOCJE TOT4YKa BaroH Maccoi 20 T octaHoBuiICs yepes S0
C, PO TP 3TOM paccTosiuue 125m?

5. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, OBMXKYIIMICS cO
CKOpOCTBIO 72 KM/4, €CIT BBIKIIOYHTH ABUraTenb? CpemHsisi cuia CONMpOTHBICHUS aBMxkeHuto 0,2
kH.

6. JIBa Ms4ya OpOIIEHBI BEPTHKAIBHO BBEPX CO CKOpPOCThIO 36 kM/4 M 18 km/4. Ha xakoii
BBICOTE KHHETHUYECKas SHEPTHs KaXJI0ro Msiya CTaHET PaBHOM €ro MoTeHIMaIbHOM!?

6. B mporiecce M30XOPHOTO OXJIAXKICHHSI JaBJICHUE ra3a YMEHbIIWIOCHh B 3pa3a. Kakoii Oblia
HayajbHas TeMIepaTypa ras3a, €Clii KOHeUHas TeMIlepaTypa craja paBHOMI 27°C u 47°C.

7. Jlna uzob6apHOro HarpeBaHus rasa, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOupu konudectBo TerioTel 9,4 MJx. Omnpenenuts paboTy raza U HU3MEHEHHUE €ro
BHYTPEHHEHN HEPrUuu

8. Ha ckoipko M3MEHWJIACh BHYTPEHHSS DHEPrus rasa, €clid €My COOOIIMIU KOJIUYECTBO
teriotel 20 xJIx u coBepummiu padboty Han rasoMm 30 x/Dkx? ecnu eMy COOOIIMIM KOJIMYECTBO
terutoTsl 30 k/[k n coBepumim padoty Hax razom 40 kJ[x?

9. Kakoe KOIM4YECTBO TEIUIOTHI HYXHO Mepefarbh ra3y, uToObl €ro BHYTPEHHSSI dHEprus
yBenuuniack Ha 45 /[, ¥ mpu 3ToM ra3 cosepiumi padoty 65 kIx u 0,5 MJx?

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

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun oneHKH K TEOPeTHYECKOMY 32 IaHUIO KpUTEepuu
OIleHKH
MakcumaJjibHbII
oama—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE W MMOHUMaHue (Pu3ndecKoin 1
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JIaeT TOYHOE OIpejClIeHHe W HCTOJIKOBAHWE OCHOBHBIX TIOHSTHH,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYMH U UX SIUHUIl U3MEPECHHS,
- BepHO 0(hOpMJIISIET COMYTCTBYIOINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSTEIBLHOCTD CYXICHUMU, TPUBOIUAT
BEpHBIC apTyMEHTHI, JIeJIaeT MPABUIbHBIC BHIBOJIBI;
- TOCIIEIOBATENBHO, YE€TKO, CBSI3HO, JIOTHYHO M 0€30IMO0YHO H3jaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAET Ha
COITYTCTBYIOIIIHE BOIPOCHI
2 - JEMOHCTPHpYET 3HaHWe W TOHMMaHHe (U3UUYECKOH CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTPYJHCHHUS B BBISIBJICHHH B3aUMOCBSI3W  (DM3MYCCKHUX  SBJICHMIA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM TIPaBHJIbHO, 0€3 HM3MCHCHHS OCHOBHOW CYTH, JacT
OTpescNieHUs] TIOHATUH, WCIONB3YIOTCS HAy4YHbIE TEPMHHBI TPHU
HCTOJIKOBAaHUHU 3aKOHOB, TCOPHUM, (PU3NYCCKUX BEIMYUH M MX CIUHUIL
WU3MEPCHUS;

- BEPHO, HO C HE3HAYUTEIbHBIMH OIIMOKAMH BBIMOJHICT 3aIlUCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- IIPH OTBETE JECMOHCTPHPYET CaMOCTOSTCIILHOCTDh CY)KICHHUH, BBIBOJIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHBI;

- B OIPEHCICHHOW JIOTMYECKOH IOCIEI0BATEIIBHOCTH  yYeOHBIN
MaTepuai u3jaraeT, Mpyu OTBETE Ha BOMPOC JIOMYCKAET HECYIECTBEHHBIC
omuOKu U (WiM) He Gojiee MBYX HEAOYETOB, KOTOPHIE CTYACHT MOXKET
UCIIPABUTh CaMOCTOSITEIIGHO TPU TPEOOBAHWU TIPEIIOJaBATENs; JaeT
NIPaBUJIBHBIC OTBETHI HA COMYTCTBYIONIME BOMPOCHI

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

- JOIYyCKaeT OIIMOKM B OIpPEICIIEHUM U MCTOJIKOBAHUU OCHOBHBIX
MOHATHH, 3aKOHOB, TEOpUH, (PU3MUYECKUX BEIWYMH U WX CIUHHUIL
U3MEPEHUs,, KOTOpbIE MOMKET HCHPAaBUTh CaMOCTOSTEIbHO WM IpU
HEOOJIBIION MTOMOIIH MTPETo1aBaTEeNs;

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

- CaMOCTOSITENTFHO (POPMYIIMPYET OTBET HA BOIPOC, MPUBOJUT YACTUIHO
BEPHBbIE APTYMEHTHI, OTJIEJIbHBIE BBIBOJBI HENb3Sl CUUTATh BEPHBIMU U
000CHOBAHHBIMU;

- HapyllIeHa JIOTUYecKas MOCIEJ0BaTEIbHOCTh HM3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE€ Ha BOIPOC JOMYIIEHa oJHa Trpybas ommulOka u
(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE
3aTpyAHEHUs, OTBeUasi Ha COMYTCTBYIOIINE BOMPOCH

0,5

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

- HE 3HAET WIM JaeT HEBEPHOE OIPE/ICIIEHUE U MCTOJIKOBAaHHE OCHOBHBIX
NOHATHUH, 3aKOHOB, TEOpUH, (PU3MUECKUX BEIWYMH U HX EIUHMIL
U3MEPEeHMUS;

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

UTOIro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Baaasl 3a

KPHUTEPHH OLCHKHU

Od¢opmiieHue ycja0BUA 321aHUSA MakcumajibHbII
oay1 — 0,4 6ania
- BepHO 0(OPMJICHO yCIIOBHE 3a/1a4H, MPEACTABIICHBI BCE 0,4
(bU3UYECKHE BETUINHBI
- ycloBue 3afanusi 0hOpPMIIEHO ¢ HE3HAYUTEIbHBIMU 0,2
HETOYHOCTSIMH, IPEJICTABJICHBI HE BCe (DN3MUCCKUEC BEITHUNHBI
- ycroBue 3aanusi 0hOpMIICHO HEBEPHO 0

27




Hcnouab3oBanue GpU3NYECKON CHMBOJIHKH MaxkcumajibHbII
o0asia —0,5 6a1a
- BEpHO 0003HAYEHbI CUMBOJIBI B YCIIOBUH 33/1a4H U B 0,5
dbopMyIax, UCMOJIb3yEMbIX B PEILICHUU 3a1a4U
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUH 33J1a4M, JOIYyIlEHa | 0,4
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEMbIX B PEIICHUH 3a]jauu
- fomyiieHa | HeTOYHOCTh MpH 0003HAYEHUH CHMBOJIOB B 0,3
YCIIOBUU 3aj1auu, | HETOYHOCTh B (hOpMyJIax, UCIIOJIb3yEMbIX B
pELICHUH 3a7auu
- TomyIIeHo 2 1 0oJiee HETOYHOCTH MPU 0003HAUYCHUH 0
CHMBOJIOB B YCJIOBUH 3a/1a4H, 2 U 00Jiee HETOUYHOCTEH B
dbopMyIax, UCIOJIb3YEMbIX B PEIICHUH 3aJjauu
Cooburo1eHne aJaropuTMa penieHust MakcuMaabHbIT
oasI —
0,3 6a1a
- pelIeHune 3a7a91 OCYIIECTBISIETCS TI0 AJITOPUTMY: TTEPEBO/T 0,3
eMHHUII U3MepeHus: GU3NYECKUX BETMYNH B MexaTyHapOAHYIO
cuctemy eaunuil (CH); 3anmuch HEOOXOAMMBIX (PH3UIECKIX
dbopMyI; MaTeMaTHYECKUN pacueT no (pu3nueckoit popmymne
- QITOPUTM PEUICHHUs 337a4l OTCYTCTBYET 0
IlepeBon enuan u3MepeHus GuU3NIeCKUX BEJUYNH B MakcuMaJbHBbII
MesknyHapoanyio cucremy eaunun (CH) 0aaa —0,3 6ama
- BEpHO IIE€PEBE/ICHBI PACcUYEThI IEPEBO/IAa BCEX €IMHUIL 0,3
U3MepeHUsS PU3NICCKUX BETUYHH B MEXITYHAPOIHYIO CUCTEMY
equnu (CH)
- norrymieHa | ommoOKa mpy MPOBEICHUHN pacdeTa mepeBoia 0,2
eAMHHUII U3MEepeHUsT GPU3NYECKUX BETUYHH B MexTyHapOAHYIO
cucremy eaunu (CH)
- TOTIYIIEHHI 2 OIMOKHU NpU MPOBEIECHUH pacueTa mepeBoa 0,1
SIMHHUII U3MEePEHUST QU3HUSCKUX BEIMINH B MEXTyHAPOIHYIO
cuctemy eaunui (CH)
- HEBEPHO MTPOBEICHBI pacueThl MepeBoia BCEX €MHMIL 0
U3MepeHUs PU3NICCKUX BEITUYUH B MEXITYHAPOIHYIO CUCTEMY
equnu (CH)
Hcnoab3oBanue pusnueckux (popmyJi s pelieHust MakcumaJjibHbII
3aJa4u oas1 —
0,5 6aa1a
- BEpHO U MOCIIEI0BATEIHHO 3aMKCaHbI Bce (DOPMYIIBI B 0,5
COOTBETCTBUH C CHMBOJIMKOH, HEOOXOMMBIE TSI
YCTAHOBJICHHSI COOTHOIICHHUSI CYIIECTBYIOIIETO MEXKIY
(U3HYECKUMU BETMINHAMEU
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
(bU3UYECKHE BETUINHBI
- BEPHO, HO HEMOCJEI0BATEIbHO 3aCcaHbl (POPMYJIBI B 0,4
COOTBETCTBUH C CUMBOJIMKOM, HEOOXOAUMOI ISt
YCTAHOBJICHHSI COOTHOIICHHUS CYIIECTBYIOIIETO MEXKIY
(U3HYSCKUMU BETMUINHAMHU
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
(U3UYECKHE BETUIMHBI
- (hopmyIbl 3amMcaHbl OCIEAOBATENHHO, HEBEPHO 3amucaHa 1 0,3

dbopmysia B COOTBETCTBHHU C CUMBOJIMKOM, HEOOXOIUMOM IS

28




YCTaHOBJIEHHS COOTHOIIEHHUS CYLLIECTBYIOIIETO MEXKIY
(bU3n4EeCKUMU BETUYNHAMU

- JIOIyIIIeHa OJTHA OIIMOKA MPU COCTABIICHUN yPaBHEHUH,
CBSI3bIBAIOILUX (PU3HYECKHE BEITUYMHbI

- (hopMyIIBI 3aITUCaHbI HEMOCIEIOBATEIBHO, HEBEPHO 3amucaHa
1 dpopmyna B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOI J71s1
YCTAHOBJIEHUSI COOTHOIIEHHUS CYLLECTBYIOIIETO MEXKIY
buznyeCKUMU BEeITMUYNHAMUI

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

0,2

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

MaremaTtu yecKkue pacuersl o pusndeckum gopmyiaam,
KOTOpBIE XapaKTePU3yIOT paccMaTpUBaeMoe siBJeHHe ¢
KOJIUYeCTBEHHOM CTOPOHBI

MakcuMaJdbHbII
oay1 — 0,5 6ans1oB

- BEPHO MPOU3BEICHBI BCE MATEMATUIECKHUE PACUETHI 110 BCEM 0,5
¢dusnveckuM GopMysiaM B COOTBETCTBHH C €IMHUIIAMHA
u3Mepenuit pusmueckux Benuun (CH);
- BCE pe3yJIbTaThl MATEMATUYECKUX PACUYETOB COJIEpIKAT
(ppPOBOE 3HAUEHUE U COOTBETCTBYIOIIEE eMy 0003HAUCHHE
eanHULIBI n3Mepenust pusndeckux BenuuuH (CH)
- BEPHO MPOU3BE/ICHBl MATEMAaTHYECKHE PACUYETHI 110 BCEM 0,4
¢dusnveckuM GopMysiaM B COOTBETCTBHH C €IUMHUIIAMHA
u3Mepenuii pusmueckux BenmmunH (CH),
- B OJTHOM PE3yJIbTaTe MaTEMAaTUYECKOTO pacueTa COICPIKUTCS
TOJIbKO €T0 IU(POBOE 3HAUCHHIE
- HEBEPHO MTPOM3BEJICH MaTeMaTHYECKUH pacydeT 1o | 0,3
¢duzudeckoit popmyie, HO B COOTBETCTBUU C €AMHULIAMHU
n3MepeHuit pusnueckux BenuuuH (CH);
- B OJIHOM pe3yJibTaTe MaTeMaTHYECKOTo pacyeTa COAePKHUTCS
TOJIBKO €T0 IU(POBOE 3HAUCHHIE
- HEBEpHO MTPOU3BE/ICH MaTeMaTHUeCKui pacueT 1o 1 0,2
busndeckoit popmMyie 0e3 ykazaHus €IUHUL] U3MEPEHUI
¢buznueckux BenuunH (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKUX PACYETOB COJEPKAT TOJIBKO
1U(POBbIE 3HAUECHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PACUEThI 0
OtBer nocJjie pemieHus 3212494 MakcuMasibHbIH
oaJst —
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 pelieHusl 32124 MakcumasibHbIH
0aJst —
0,3 das10B
- 00BsICHEHUE PEIICHHMS 3a/IaHUS TTOCIIC0BATEIHLHO, CBS3HO, 0,3
JIOTMYHO, BBIBOJI QpTYMEHTHPOBAH U 0OOCHOBAH; MPaBUIILHO U
00CTOSITENNEHO JTa€TCsl OTBET (OTBETHI) HA COMYTCTBYIOLIHE
BOIPOC (BOIPOCHI)
- HE3HAYUTEJIFHO HapyIIeHa MMOCIIEI0BATEIbHOCTb, JIOTHKA 0,2
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OOBSICHEHUS! peIICHUs 3a/1aHus, BEIBOIbI QpTYMEHTHPOBAHBI U
000CHOBAHBI; CTYICHT UCIIBITHIBACT HE3HAUUTEIIbHbBIE
3aTPYAHEHUS, OTBEYAsl HA COITYTCTBYIOLIUE BOIIPOCHI

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

1.4. MarepuanbHO-TeXHHYeCKOe olecrneyeHHe [Jisi NPOBeJCHHS] TPOMEKYTOYHOI
arTrecTaluu
BrimonHenue 3amanuii IpOMEXYyTOYHOW aTTeCTAIllMd MPOBOJUTCA B y4eOHOM KaOHWHETe
«Dusnkay, 1adopaTopuu GUNKH.

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