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1. MACHOOPT PABOYEN NPOI'PAMMBbI YUYEBHOM JUCIHUILINHBI
0/1.06 PU3UKA (YIJIYBJIEHHBIN YPOBEHD)

1.1. O6snacTs npuMeHeHust pado4eil NporpaMmmbl

Pabouas mporpaMma y4yeOHOH JUCLMIUIMHBL SIBISIETCS YaCThIO IMPOTPaAMMBbI
MOJATOTOBKHY CHEMAIUCTOB cpeanero 3eeHa (nanee — [MIICC3) B cootBercTBUU ¢ DI'OC
CIIO no cneumaneHocTH 13.02.13 DKcrutyarauus U 00CTY)KMBAHUE SJIEKTPUYECKOTO U
AIEKTPOMEXAHUYECKOTO 000pY 10BaHuUs (IO OTPACIISIM ).

1.2 MecTro y4yeOHOH AHCUHMILVIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKH
CNEeLHAJNCTOB CPEAHEro 3BeHa:
VY4eOHas IMCUUIIIMHA BXOAMUT B 001eoopazoatenbHbiid ki [TTICC3

1.3. Ilesqin 1 Tpe0OBaHuUsA K pe3y/abTATAM OCBOCHHS YUCOHOI TUCHMIVINHBI:

B pesynbrate ocBOcHUS y4eOHOW AMCHMILUIMHBI OOYYAIOIMIMICS JOJKEH JOCTHYb
CJICIYIOIIUE PE3YbTATHI

JUYHOCHIHbIE:

- YyBCTBO TOPJOCTH M YBKCHHUSI K HMCTOPHUM M JOCTHIXKEHUSM OTCYECTBEHHOM
(u3NUeCcKoi HaykH, (PU3NYECKH TPaMOTHOE TOBEACHHE B MNPOPECCUOHATBHON
JEATEIIBHOCTH 1 OBITY MPH 0OpaIIeHUH ¢ TPUOOPaMHU U YCTPOHCTBAMM;

- TOTOBHOCTh K MPOJOJDKCHHIO 00pa30BaHWsl M TOBBLINICHWS KBaM(PUKAIUKA B
n30paHHON MPO(PECCUOHANIBHON JEATENBPHOCTH W OOBEKTUBHOE OCO3HAHWE POJIU
(PU3NUECCKUX KOMIETCHIINHI B 3TOM;

- YMEHHE WCMOJIb30BaTh JOCTUXKEHUS COBPEMECHHOH (PHU3WYECKON Hayku U
(PU3NYECKUX TEXHOJOTUHA AJIS MOBBIMICHUSI COOCTBEHHOTO MHTEIJIEKTYATbHOIO Pa3BUTHUS
B BEIOpAaHHOW MPO(ECCHOHATIBHOM NEATENBHOCTH,

- YMEHHME CaMOCTOSTEIbHO J00bIBaTh HOBBIC A CeOsl (PU3MUECKUE 3HAHUS,
UCIIOJIB3YS JIJIsl TOrO HOCTYMHBIC UCTOYHUKN UH(OPMAIIH;

- YMECHHE BBICTPAUBAaTh KOHCTPYKTUBHBIE B3aMMOOTHOIICHHS B KOMAHJE IO
PELICHUIO 00X 3a/1a4;

- YMCHHME VOPABISATH CBOCH MMO3HABATEIBHONW JESITEIBHOCTHIO, MPOBOJUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOI'O MHTEJUICKTYaJIbHOTO PA3BUTHS,

Memanpeomemuole:

- UCMOJIb30BAHUE PA3JIMYHBIX BUIOB MO3HABATEIIBHON JACATEIIBHOCTH JIJIsl PEIICHUS
(u3NUeCcKX 3a7a4, NPUMEHEHUE OCHOBHBIX METOJOB TMO3HAHUS (HAOMIOICHUS,
OMUCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl U3YUEHUS PA3INYHBIX CTOPOH OKPYIKArOIICH
JICHCTBUTEIILHOCTH,

- WCIOJIb30BAHUE OCHOBHBIX WMHTEUICKTYAJIbHBIX ONEpalyii: MOCTAHOBKH 3a/1ayM,
(GOpMyNMpOBaHMS THUIOTE3bl, aHajuW3a M CUHTE3a, CPaBHECHHS, 00O0OIICHUS,
CUCTEMATHU3AIMK, BBISBICHUS MPUYUHHO-CIICCTBEHHBIX CBS3€H, MOMCKAa aHajoroB,
(OpMyMPOBAHKS BBHIBOJOB JUIsl U3YUYCHHS PA3JIMUYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB,
SBJICHUA W TPOIECCOB, C KOTOPHIMU BO3HMKAECT HEOOXOJUMOCTh CTAJIKWBATHCS B
npodeccnoHabHOM cdepe;

- YMCHHE TE€HEPUPOBATH HMJICU WU ONPEACIATH CPEACTBA, HEOOXOIMUMBIE IJII HX
peanu3anuu,



- YMEHHME HCIOJIb30BATh PA3JIMYHBIC WCTOYHUKK IS TOJYyYEHUs (PU3MUECKOM
WH(OPMALMK, OLIEHUBATD €€ TOCTOBEPHOCTB,

- YMEHHE aHAJM3UPOBATH U MPEACTABIIATH MH()OPMALMIO B Pa3JIMYHbIX BUAAX;

- YMEHHE NyONMYHO NPEACTABIATH PE3YJbTaThl COOCTBEHHOIO HWCCIEA0BAHUS,
BECTM JIMCKYCCHM, JOCTYMIHO M TApPMOHHMYHO COYETash COACpXkaHHe W  (POpMBI
npeacTaBiIsieMoi nHpopMaluy;

npeomemuvpie:

1) cpopMUPOBAHHOCTH MPEACTABICHUI O POJIA U MECTE (PUBUKH M aCTPOHOMHH B
COBPEMEHHOI Hay4YHOH KapTUHE MUPA, O CUCTEMOOOpa3yrolIei posi (PM3UKHU B PA3BUTHA
€CTECTBEHHBIX HAyK, TEXHUKH M COBPEMEHHBIX TEXHOJIOTHMH, O BKIJIAJE POCCUUCKHX WU
3apyOCKHBIX YUYCHBIX-(DU3MKOB B PA3BUTHE HAYKHW, MOHUMAHUE (PU3MUECKON CYIIHOCTH
HAOMOJAEMBIX SBJICHUH MHKPOMHUPA, MAaKpOMUPAa M MEraMHpa, MOHUMAHHE POJIH
ACTPOHOMHM B MPAKTUYECCKOH NEATEIBHOCTH YEJIOBEKA M JAJIbHEHIIEM HAy4HO-
TEXHHUYECKOM Pa3BUTUH, PO (PU3HKHK B (POPMUPOBAHUM KPYTro30pa U (PyHKIUOHATBHON
IPaMOTHOCTH YEJIOBEKA JIJIsl PELICHMSI TPAKTUYECKUX 33124,

2) cOopMUPOBAHHOCTh YMEHUI PACIIO3HABATH (PU3NUYECKUE SBIEHUS (TIPOLIECCHI) U
OOBSICHATP MX HA OCHOBE M3YYEHHBIX 3aKOHOB. PAaBHOMEPHOE W PABHOYCKOPEHHOE
OPSIMOJIMHEMHOE JIBHYKEHUE, CBOOOJHOC MAACHUE TEJ, NBWXKEHHE M0 OKPY>KHOCTH,
WHEPLUHS, B3aUMOJACHCTBHE TeJ, KOJEOATEIbHOE JBH)KEHUE, PE30HAHC, BOJHOBOE
nBrkeHHE, T Qy3us, OpOYHOBCKOE ABUKCHHE, CTPOCHUE KUAKOCTEH M TBEPIBIX TEM,
U3MECHEHNE O0BEMa TENl NPH HArpeBaHWM (OXJIOKACHWH), TEIUIOBOEC PAaBHOBECHE,
UCNIAPEHUE, KOHACHCALMS, TUIABJIEHUE, KPUCTAJUTH3ALMS, KUTICHHE, BIAKHOCTh BO3yXa,
CBSI3b CPEAHEH KMHETWYECKOW SHEPrUM TEIJIOBOIO ABMXKCHHS MOJIEKYJ ¢ aOCONFOTHOM
TEMIEPATY PO, MOBBIIICHUE AABJICHUS Ta3a MPH €r0 HarpeBaHUM B 3aKPBITOM COCY/E,
CBS3b MEXAY MapaMeTpaMH COCTOSHMS Ta3a B M30MPOLECCAX; JJCKTPH3ALMs TeE,
B3aMMOJCHCTBHE 3aps0OB, HArpeBaHWE NPOBOJHMKA C TOKOM, B3aUMOJCHCTBHE
MAarHMTOB, 3JICKTPOMArHUTHAs UHAYKUHUS, NEHCTBUE MAarHUTHOTO MOJsS HA MPOBOJHUK C
TOKOM M JBWKYLIMICS 3apsif, SIEKTPOMArHUTHBIE KOJIEOaHUsl W BOJHBI, MPSIMOJIMHEHHOE
pPAacIpOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE, MHTEphEpeHurs, AUQpaKkuus u
noJisipu3alsl CBETa, JUCIEpCUst CBeTa, (POTOoRNIeKTpUUeCKuid d(PQeKT, CBETOBOE
JABJICHUE, BO3HMKHOBECHHME JIMHEHYATOrO CIEKTPAa aroMa BOJOPOJA, €CTECTBEHHAs H
MCKYCCTBEHHAs PaAOAKTUBHOCTE;

3) BIaJeHWE OCHOBOMONATAKIIUMHU (PU3MYECCKUMH TOHSTHSIMHA M BEIMYMHAMM,
XapaKTEPU3YIOMMMH (PU3NYECKUE TPOLECCHI(CBI3aHHBIMU C MEXAHUYECKAM JIBUYKEHUEM,
B3aMMOJCHCTBHEM TEJI, MEXAHWYECKUMHU KOJICOAHUSIMU W  BOJIHAMH, aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM BEINECTBA, TEIUIOBBIMM MPOLECCAMM, JJICKTPUUYECKUM W
MArHUTHBIM MOJSIMH, 3JEKTPHYECKHM TOKOM, J3JICKTPOMATHUTHBIMH KOJEOAHUSIMH W
BOJIHAMH, ONTHYECKUMU SIBICHHUSIMHU, KBAHTOBBIMH SIBICHUSIMH, CTPOCHHUEM aromMa H
aTOMHOTO aapa, PaIMOAKTUBHOCTHIO), BJIQJICHUE OCHOBOMOJIAraroIuMu
ACTPOHOMUYECKUMHU  TOHATHSIMHM, MO3BOJSIFOIIMMH  XapPaKTEPU30BaTh  IMPOLECCHI,
NPOUCXOSIIME HA 3BE3JaX, B 3BE3JHBIX CUCTEMAx, B MEXKTaJaKTUUYECKOH Cpelng;
JIBUKCHHE HEOECHBIX TEN, SBOJIFOLIMIO 3B€311 U BCeneHHoil;

4) BnaJcHWE 3aKOHOMEPHOCTSIMH, 3aKOHAMM M TECOPUSMH (3aKOH BCEMHUPHOTO
TsaroteHus, [, II u III 3akoHel HbpIOTOHA, 3aKOH COXPaHEHUS MEXAHWYECKON SHEPIUM,
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3aKOH COXPaHEHUs MMIYJIbCA, MPUHLUIT CYNEPHO3ULIMHU CUJT, IIPUHLUI PABHOIIPABHOCTH
WHEPIUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KMHETHUYECKYIO TEOPHUIO CTPOCHUSA
BEIECTBA, Ta30BBIC 3aKOHBI, IEPBBIM 3aKOH TEPMOAWHAMWUKH, 3aKOH COXpPaHCHUSA
BIEKTPUYECKOTO 3apsaaa, 3akoH KynoHa, 3akoH Oma [uid y4acTka 1enu, 3akoH Oma uis
[OJIHOW DBJIEKTPUYECKOW 1enu, 3akoH JDkoyind - JleHma, 3aKkO0H DSIEKTPOMAarHUTHON
WHIYKIAW, 3aKOH COXPAHCHUS DHEPruH, 3aKOH MPAMOJIMHEWHOTO PaCIpOCTPAHCHUS
CBETA, 3aKOH OTPAKECHUS CBETA, 3aKOH MPEIOMJIEHHAS CBETA;, 3aKOH COXPAHCHUS DHEPIUH,
3aKOH COXPaHECHUS WMIIYJIbCA, 3aKOH COXPAHEHUS DIIEKTPUYECKOr0 3apsna, 3aKOH
COXPAHEHHUsT MAaCCOBOI0 4HWCIA, MOCTYJaTbl bopa, 3aKkOH paJinOaKTUBHOTO pacnana);
YBEPEHHOE HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH MNMpH aHamm3e (PU3HYECKUX
SIBJICHUI U IIPOLIECCOB;

5) yMEHHE YUMTHIBaTh TPAHULBI MPUMEHEHUS U3YYCHHBIX (DPU3NUYECKUX MOJCTICH:
MarepuajgbHas TOYKA, HWHEPLHMAIbHAsA CHCTEMA OTCYETA, WICAIBHBIA Tra3; MOJEIH
CTPOECHHUS T'a30B, JKUAKOCTEN M TBEPABIX TEJ, TOUCUHBIN JIIEKTPUIECCKUI 3apsiL,

AfepHas MOJENb aroMa, HYKIIOHHAs MOJENIb aTOMHOIO sapa MpH PELICHUHA
(u3nyecKkux 3a4ay;

6) BIaJCHWE OCHOBHBIMH METOJAMH HAYyYHOTO TMO3HAHWS, WCIOJB3YEMBIMH B
(U3MKe: TPOBOAUTH MPSMBIE U KOCBEHHBIE M3MEPEHUST (PU3MUECCKUX BETUYHMH, BBIOMpAst
ONTUMAIBHBIA  CMOCOO M3MEPEHUsST W HKCIONIB3YsS M3BECTHBIE METOABl OLEHKH
MOTPENTHOCTCH HM3MEPEHUWH, MNPOBOJUTH WCCICAOBAHUE 3aBUCUMOCTEH (PU3NUYECKUX
BEJIMYMH C UCTOIb30BAHUEM MPSMBIX U3MEPEHUH, OOBICHITH MOJTYYCHHBIE PE3YJIBTATHI,
UCTOJB3YSl (PU3HUYECKHUE TEOPUM, 3aKOHBI M TOHATHS, M JENaTh BBIBOJABI, COOMIOATH
npaBwiia 0€30MacHOTO TPyJda NpPHA MPOBEICHWM HCCICIOBAaHWIA B paMKax ydeOHOro
JKCIEPUMEHTA M YYeOHO-UCCIICAOBATEIbCKONH ACIATENTBHOCTA C  MCMOJIB30BAHHEM
IU(POBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB W Ja0OPaTOPHOTO 000pya0BaHus;
c(OPMUPOBAHHOCTH MPEACTABICHUA O METOAX MOJYYECHHS HAYYHBIX ACTPOHOMUYECKHX
3HAHUM,

7) c(pOPMUPOBAHHOCTh YMEHHs PEIIATh PACUECTHBIE 3aJa4d C SIBHO 3aJaHHOMN
(U3NYECKOH MOJETBIO, MCMONB3YSd (PU3NYECKHE 3aKOHbI M TPHUHLMIBI, HA OCHOBE
aHaJ3a YCIIOBUS 3aJa4d BBIOMPATh (U3WYECKYKD MOJENb, BBIACIATH (PU3HMUECKHE
BEIMYMHBI W (OPMYJIbI, HEOOXOAWMMBIE Il €€ PEIICHUS, NPOBOJWUTH PAaCUEThl H
OLICHWBATh PEATBHOCTh TMOJYYCHHOTO 3HAUEHUS (PU3MYECKONW BEMYMHBI, pEIIAThH
KAQYECTBECHHBIE  3a/a4¥, BBICTpAWBas JIOTHYECKH  HEMPOTHUBOPEUYUBYIO  IEMOYKY
pacCcyKICHUH C OMOpOl HAa W3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUYECKHE
SABJICHUS,

8) copMUPOBAHHOCTh YMECHHS MPUMEHSTH MMOTYUYCHHBIE 3HAHUS JJIs1 OOBSACHEHHS
YCIIOBUH NPOTEKaHUs (PU3MYECKUX SBIICHUI B IPUPOJE U AJII NPUHITHS MPAKTHUYECKUX
pELICHUI B MOBCEAHEBHON >KM3HM JUIsl 0OecreyeHusl 0€30NacHOCTH MpH OOpalllEeHUuH ¢
OBITOBBIMM TPAOOPAMU M TEXHWUYECKHMMH YCTPOMCTBAMH, COXPAHEHHsI 3J0POBbS W
COOJIFOICHHST HOPM 3KOJIOTUYECKOTO TOBEACHUS B OKPYKAKIIEH cpeac;, MOHUMAHWE
HEOOXOUMOCTH NMPUMEHECHHS JTOCTHXKCHUH (PU3MKK W TEXHOJOTWH U PalliOHAIBHOTO
MIPAPOIOIIOIBE30BAHNS,

9) chopMHPOBAHHOCTh COOCTBEHHOUW MO3MIIMM MO OTHOMIEHWUIO K (PU3MYECKOI
uH(pOpPMaLKK, MOIYYaeMON M3 Pa3HbIX UCTOYHMKOB, YMEHHH MCIOJB30BaTh LH(POBBIC



TEXHOJIOTMHM Uil TIOMCKA, CTPYKTYPUPOBAHWS, WHTEPOPETAllMM M NPEICTABICHHS
y4eOHOW M HAYYHO-TIOMYJISPHOH WH(MOPMALMK, Pa3BUTHE YMEHUH KPUTUYECKOTO
aHaJIA3a MoJly4aeMoil HHpOpMaLKH,

10) oBnameHue yMmeHUsIMM paboTaTh B TPYNNE C BBIMOJHCHHEM PA3IAYHBIX
COLMAJIbHBIX POJICH, TUIAHUPOBAaTh PA0OTy TPYMNbl, PAUMOHAIBLHO PaCHpPEIEIIATh
JESATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aACKBATHO OLICHWBATH BKJIAJ KKIOTO U3
YYaCTHUKOB TPYMIbI B PEUIEHUE PACCMATPUBAEMOi MPOOIIEMBI;

11) oBnageHue (CPOPMUPOBAHHOCTH MPEACTABJICHHUI) TpaBWIaMu  3alUCH
¢usnyeckux (opmysl penbeHO-TOUECUHOW cHucTeMbl 00o3HaueHuit Jl.bpaiinsg (ans
CJICTBIX U CTA00BUASAIIMX 00YYaOUUXCS).

1.4 Kosin4ecTBO 4aCOB HA OCBOCHHE NPOrPpaMMbl Y4eOHOI IUCHUITHHBI:
MakcumanbeHOW yueOHOM Harpy3ku oOy4varomerocst 135 4acoB, B TOM YHCIIE:
00s13aTeNbHON ay IMTOPHOM yueOHOM Harpy3ku oOyyatonierocs 117 yacos;
KOHCYJIbTalMs 6 4acoB.

MPOMEKYTOUYHAA arrectanus 12 4acos.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOM TUCIUIIINHBI
2.1 O6bemM y4eOHOI JHCUHMILINHBI H BUABI Y4e0HOii padoThI

Bua yue6Ho# paboThI O0bem yacos

MaxcumaJjibHasi yueOHasi HArpy3ka (Bcero o nporpamMme JHCUHUIIHHDBI) 135
Oo0si3aTebHASI AyAMTOPHAsI YueOHAs1 HATPY3Ka (Bcero) 117

B TOM YHCJIE:

JICKLINH, YPOKH 75
MPAKTUYECKUE 3aHATUS 32
n1ab0paTOPHBIC 3aHSITHS 10
KOHCYJIbTaL sl 6
DK3aMeH 12

[IpomesxyTouHas aTrecTanus B Gpopme:
I cemectp - apyrue Gopmbl KOHTPOJIS (CpeaHUI OaT O TEKYIIUM OIIEHKaM YCIIEBAEMOCTH)
II cemecTp — 3k3ameH




2.2 TemaTuueckuii Jian u coaep;kanue yaeoHoi rucuumiaabl OJ1.06 @usuka (Yriay0/J¢HHbIi YPOBEHB)

Konwbi
KOMIIETEHIIHI,
Coaepxanue yueOHOro MarepuaJa, JjabopaTopHbie H IPAKTHYECKHE
HaumenoBaHue 3aHSITHS, CAMOCTOSITeIbHASI pa0oTa o0yualomerocsi, Kypcosasi padora Oobem Yposenn (bopmupoBanmio
Pa3aeJioB U TeM (mpoekT) (eciu penyCMOTPEHbBI), HHbIE BUABI Y4e0HOH padoThl B 4acoB OCBOCHHUSA KOTOPDIX
COOTBETCTBUH C YUeOHBIM IUIAHOM cnocobersyer
3JIeMeHT
MPOrpamMmslI
IlepBbIN cemecTp
Beeaenne ®u3uKa METOAbl HAYYHOIO MO3HAHUS. 2 1
IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHME 24 JInuHOCTHEBIE,
Paszpen 1. Mexanuka MeTaIpeIMeTHBIE U
Tema 1.1. OcnoBbl | Coaepkanue yueO0HOro MaTepuaJia 6 IPEIMETHBIE
KHHEMATHKH MexaHnyeckoe  OBHKEHHME. XapaKTEPUCTHUKHM  MEXAHWYECKOrO  JIBHKECHMUS: 2 1 KOMIIETEHLINH B
nepeMeIleHne, MyTb, CKOpPOCTb. PaBHOMEpHOE NPSIMOJMHENHOE [BHXKECHHUE. COOTBCTCTBHH C
OTHOCHTENLHOCTh MEXAHWUYECKOTO JBMKEHHUs. Y CKOpeHue. PaBHONEpeMeHHOEe ®I'0OC cpennero
npsiMONTMHeHHOe ABrkenne. CBoboaHOe naneHne Tej. PaBHOMepHOE ABIKEHHE T10 obmero
OKPY>KHOCTH. JIBIKEHUE Tena OPOLIEHHOTO MO YIJIOM K TOPHU30HTY. o0Opa3oBaHUs,
IIpakTnyeckoe 3ansTue Nel PemeHue 3agau no Teme «PaBHOMeEpHOE W 2 2 YTBEPKIECHHOTO
PaBHOYCKOPEHHOE JIBUXKEHHUEY. MIPUKa30M
IIpakTuyeckoe 3ansaTue Ne2 Pemenue 3a1a4d no teme «PaBHOMEpHOE IBUXKEHHE 2 Mumnucrepcrpa
10 OKPY>KHOCTHY. 00OpasoBaHus U
Tema 1.2. OcuoBbl | Coaep:kaHne y4e0HOr0 MaTepuasia 8 Hayku P® or
AMHAMHKH OcHoBHas 3anaua nuHaMuku. Bzaumopeiicteue ten. Cuna. Macca. IlepBbiii 3akoH 2 1 17.05.2012 Ne 413
Herorona. Bropoii 3akoH Herorona. Tpermit 3akoH Herorona. MuepuuanbHbie
CHCTEMBI OTCYETA.
Cunbl B mpupoae. 3akOoH BCeMUpHOro TsroreHus. Cuia TsOKECTU U BeC. 2
Hesecomocts. IlepBast kocMuueckas ckopoctb. Cuita ynpyroctu. Cuia TpeHusl.
IpakTuueckoe 3ausaTue Ne3 Pemenue 3agau no teme «3akonsl HproTOHAY 2 2
Pemenne 3aaa4 ¢ npogecCHOHATBLHON HANPABJIEHHOCTbIO 2 2
Jla6opaTtopnoe 3anstue Nel '"Msydenwe oOCOOEHHOCTEH CHIIBI TpPEHUs
(ckombskeHus1)"
Tema 1.3. 3akonb1 | Cogep:raHne y4e0HOr0 MaTepuasia 8
COXpPAHEHHS B HNmnynbe Tena. 3akoH COXpaHEeHUs UMIysbca. PeakTuBHOE ABIKeHHE. PakeTHble 2 1
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MeXaHHuKe JBUTATEIN U Pa3BUTHE PAKETOCTPOEHHUSI.
Mexanuueckass padora cuibl. MomHocTe. JHeprus. KuHeTHueckass >HEPTHsL. 2
IToTeHanpHas 3HEprysl. 3aKOH COXPaHEHHs] MEXaHUUECKON SHEPTHH.
IIpakTuyeckoe 3ansTue Ne4 PemeHue 3amady 1no teme «3aKOH COXPaHEHMUs 2 2
UMITyJIbCa»
IIpakTuyeckoe 3ansiTue NeS PemeHue 3amad no TeMe «3aKOHBI COXPaHEHMUs 2
SHEPrUun»
Tema 1.4. Coaep:kaHue yueOHOro Marepuaa 2
Craruka PaBHoBecue Ten. YcnoBus paBHOBecHs TBEpaoro tena. Ilmedo cunbl. MomeHT 2
crutbl. Peryar u G510k, «30110TO€ MPaBUIIO MEXAHUKI.
Pazgen 2. MoJiekyasipaasi pu3uKa U TePMOAMHAMHKA 16
Tema 2.1. OcHoBbl | Coaep:raHne y4e0HOr0 MaTepuaJa 4 JluuHOCTHBIE,
MOJIEKYJISIPHO- OcHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYeCKONH Teopuu. Pasmepnl u macca 2 1 METaIPEIMETHBIE U
KHHeTH4YeCKOH MOJeKya1 W aroMmoB. bpoyHoBckoe nBmkenue. Juddysusa.  Crpoenue npeaMeTHbIe
TEOPHH. razoo0pas3HbIX, KUAKUX M TBEpAbIX Tel. CKOPOCTH ABIIKEHUS MOJIEKYJ U HX KOMITIETEHIINH B
usMepenue. Mneansusiii ra3. Jlasnenue rasa. Temnepatypa. OCHOBHOE ypaBHEHUE COOTBETCTBHUU C
MOJIEKYJIAPHO-KMHETUYECKON Teopuu. YpaBHEHHE COCTOSIHMSI MI€albHOIrO rasa. ®I'OC cpennero
I"a30BbIe 3aKOHBL obmero
IIpakTuyeckoe 3ansaTue Ne6 PenieHue 3anau rno teme «YpaBHEHHE COCTOSHMUS 2 2 o0Opa3oBaHUs,
uaeanbHoro rasa. ['a3oBble 3aKOHbBI) YTBEPKIECHHOTO
Tema 2.2. OcnoBbl | Coaep:kaHne y4e0HOr0 MaTepuasa 6 MIPUKa3oM
TePMOANHAMHMKH | BHyTpeHHss 3Heprus uaeanbHoro rasa. Pabora u Termora kak Gpopmbl nepenadn 2 1 MunucrepcTaa
sHepruu. Y paBHEHUE TEIJIOBOro Oananca. AnuabaTHbBIN Tponece. obpasoBaHust 1
Ilepsoe Hayano TepMOAMHAMHUKN. BTOpOe Hayano TepMOANHAMUKH. Hayku P@ ot
Tennosble asuratenu. [lpuHuMn neicTBUs TEMIOBOM MalUMHBL. XOJOAWIbHUK. 2 17.05.2012 Ne 413
KIIJI rerosoro asuratess. {ukna KapHo. Oxpana npupossl.
IIpakTuyeckoe 3anHsitue N7 Pemenue 3amau no Tteme «llepBriii 3akoH 2 2
TepMoauHamMuKku.  IIpuMeHeHne  mepBOro  3akoHa ~— TEPMOIMHAMUKU K
H30MPOLIECCAM.
Tema 2.3. | Copep:raHue y4eOHOr0 MaTepuaJia 6
ArperaTHbie Ucnapenne n xoHaeHcauus. HacelimeHHbIi nmap. AOCONIOTHAS M OTHOCHTENbHAS 2 1
COCTOSIHMSI BJQXXKHOCTb Bo3ayxa. Touka pocbl. Kunenme. Ileperpersiii map u ero
BeIeCTBA. UCTIOJIb30BAaHUE B TEXHUKE. XapaKTEPUCTHKA JKUAKOTO, TBEPAOTrO U Tra3000pa3HOro
®a3oBble cocrosinus Bemectsa. [Inasma. Kpucrannudeckue u amopdHbIe Tea.
nepexoanl Pemenue 3aaa4 ¢ npo¢)ecCHOHAJTBLHOH HANIPABJEHHOCTBIO 2 2,3

9




JladoparopHoe 3ansaTne Ne2 «3mepeHne OTHOCUTENBHON BJIQXKHOCTH BO3AyXa»

IIpakTuyeckoe 3ansaTue Ne8 Pemenue 3anad no reme «BiaakHOCTb BO3ayXay.

Pa3nen 3. DjexTpoaAnHAMHKA

32

Tema 3.1.
DeKTpuUecKoe
noje

Coaep:kaHue yueOHOro MaTepuaJa

o

DnexkTpuueckue 3apsAfpl. 3aKOH COXpPaHEHHUs! SJEKTPUUECKOro 3apsifia. 3aKkoH
Kynona. Dnexrpuueckoe nose. HanpsikeHHOCTD saekTpudeckoro nosst. [puamun
CYyNepNO3ULIMH NOJIEN.

Pabora cun snexkrpocratudeckoro mojisi. [loTenmuan. Pa3sHOCTh MOTEHIHANIOB.
3KBI/IHOT6HLII/IaJ'IbeIe MOBEPXHOCTHU. CBs13b MECXKOY HaMps>KCHHOCTBIO u
PA3HOCTBIO TMOTEHLUAJIOB 3JIEKTPUYECKOTrO Touist. [IpOBONHUKU B 3JIEKTPHUECKOM
noJie. Jlnanektpuku B snekrpudeckom nose. Ionspusanus 1U3JIeKTpUKOB.

IIpakTuueckoe 3ausaTue Ne9 Penienue 3aay no reMe «QJEKTPUUECKOE M10JIe»

[\®)

IIpakTuueckoe 3ausTue Nel0 Pemenue 3a1a4 no teme «QJIEKTPUUECKOE NOJIEN

Konnencaropsl. CoenuHeHne KOHAEGHCATOPOB B Oarapero. DHeprusl 3apsHkeHHOTO
KOHJIEHCAaTOpa. DHEPrus 3JeKTPUYECKOr 0 MOJIs.

Jdpyrue ¢opmbl KOHTpoJsi (cpefHui 0aji MmO TeKYWIHM OLEHKaM
ycIeBaeMoCTH)

Bropoi cemecTp

IIpodeccuoHATBHO-OPHEHTHPOBAHHOE COAEPKAHME

Tema 3.2. 3akoHbI
MNOCTOSAHHOI'O
TOKA

Coaep:kaHue yueOHOro MaTepuaJa

10

yCJ’IOBI/Iﬂ, HeO6XOI[I/IMbIe AJisi BO3HUKHOBCHUSA W MOANCPNKAHUA BJICKTPHUUCCKOTO
Toka. Cuila TOKa U IUJIOTHOCTb TOKA. 3akoH Oma i yyacTka Lenu. 3aBUCHMOCTb
SJCKTPUICCKOro CONMPOTUBIICHUSA OT MAaTEpUajia, AJIMHBI U IJIOMAANW MOTICPEYHOTO
CECUCHUA MPOBOAHUKA. 3aBUCHMOCTD CONIPOTUBJICHUA MPOBOAHUKOB oT
TEMIEPATYPHL

OJC wucrounuka. 3akoH Oma s nojHoi nenu. CoenuHeHHE MPOBOAHUKOB.
CoenuHeHNne HCTOYHUKOB HJIEKTPUUECKON SHEPTUN B OaTapero.

TermoBoe neiicTBue snekTpudeckoro Toka. 3akoH Jlxoyms-Jlenma. Pabora u
MOUIHOCTb 3JIEKTPHUUYECKOrO TOKA.

[paxkTuueckoe 3ausaaTHe Ne 6 «3aKOHBI MOCTOSTHHOTO TOKa»

Pemenue 3aaa4 ¢ npogecCHOHATLHON HATIPABJIEHHOCTHIO
Jladoparopnoe 3ansitue Ne3d «3ydeHne 3aKOHOB TMOCIEIOBATEIBHOTO U
NapauIeJIbHOTO COSTMHEHUS TPOBOAHUKOBY

2,3

Pemenne 3aaa4 ¢ npogecCHOHATBLHON HANPABJIEHHOCTbIO
JladoparopHoe 3anaTue Ned «Msmepenne DJIC u BHYTpEHHEro CONMPOTHUBJICHHUS

2,3

JIMYHOCTHBIE,
METarnpeIMEeTHbIC U
MPEIMETHBIC
KOMITETCHIIH B
COOTBETCTBHUU C
OI'OC cpennero
o0mero
obpa3oBaHus,
YTBEPKICHHOTO
MPUKa30M
MuHucTepcTBa
oOpa3oBaHus U
Hayku P® ot
17.05.2012 Ne 413
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HUCTOYHUKAa»

Tema 3.3. Coaep:kaHue yueOHOro MaTepuaJa 6
DNeKTpUYeCKUuH ONeKTpUueckuii TOK B MeTaliaxX. OJIEKTPUYECKUIl TOK B DJEKTPOJIMTAaX. 2 1
TOK B Pa3sau4HbIX | Dnextponus. 3akoHbl Papases. [IpuMeHeHne 27€KTpOIN3a B TEXHUKE.
cpeaax OnexTpuueckuii TOK B rasax u Bakyyme. MoHuzauus rasa. Bupmel rasosbix 2
paszpsinoB. [lonsaTue o niasme. CBoiicTBa U MIPUMEHEHHE 3JIEKTPOHHBIX IyUKOB.
OnexTpudeckuii TOK B nodynpoBogHukax. CoOCTBeHHast MPOBOIUMOCTH 2
NOJyIpOBOAHUKOB. I10IyIpOBOJHIUKOBBIE MPHOOPHL
Tema 3.4. Coaep:kaHue yueOHOro MaTepuaJa 6
MarnuTHoe nosie | Bektop MHOyKUMM MArHUTHOTO mojsi. JleliCTBME MAarHUTHOrO TOJsSI  Ha 2 1
NpSIMOJIMHEMHbI npoBOAHUK C TokoM. Cuna Awmmnepa. 3akoH Awmrmepa.
BzaumopeiicTBue TOKOB
JleficTBue MarHuTHOTO TMOJsl Ha ABWXKywuidca 3apsa. Cuna  Jlopernna. 2
OnpeneneHue yaeabHOro 3apsiaa. Y CKOpUTEIH 3apsKEHHBIX YaCcTHULL
IpaxkTuueckoe 3ausiTue Ne7 Pemnenue 3agauy « MarHuTHOE MoJie» 2 2
Tema 3.5. Coaep:kaHue y4eOHOro MaTepuaJa 4 1
DneKTpoMarHuTH | DiektpomarautHas unHaykuus. [lpasuno Jlenna. D/1C MHIyKIUN B ABMKYIIHXCS 2
ast MHAYKIHA MIPOBOHUKAX. SBleHne caMOUHAYKIMU. MHAYKTUBHOCTb. DHEpPruss MarHUTHOIO
TOJISI.
[paxkTuueckoe 3ansaTue Ne§ Pemenue 3ana4 « QIeKTPOMAarHUTHAS UHIY KUY 2 2
Pa3aen 4. KosieGaHusi u BOJIHbI 12
Tema 4.1. Coaep:xkaHue y4eOHOro MaTepuaJa 6 1 JluuHOCTHBIE,
Mexanunueckue Konebatennuoe IBUKEHHUE. lapmonnueckue KoJedanust. CBobonHble 2 METaInpeIMEeTHbIC U
KoJ1e0aHHSs MexaHnueckue konebanus. llpeBpameHne SHepruum  Tpu  KoneOaTeIbHOM npeaMeTHbIe
neuxkeHuu. IlomepeuHble W MPOJOJbHBIE BOJHBL XapaKTEPUCTUKU BOJIHBIL. KOMITETCHIIH B
3BykoBbIe BosHBL. MHTepdhepenuns BoaH. [ToraTue o nudpakumuu BOJH. COOTBETCTBHHU C
Pemenue 32124 ¢ npodecCHOHATLHON HANPABJIEHHOCTHIO 2 2.3 ®I'0OC cpennero
JlaGopaTtopHoe 3anaTueNeS «l3ydeHne 3aBHCUMOCTH TMepHoAa KojeOaHui o0mero
HUTSIHOTO MAsITHUKA OT JIMHBI HUTW) o0Opa3oBaHmUs,
IpakTuueckoe 3anaTue Ne 9 Pemenune 3amay «MexaHW4YecKue KOJNCOaHUS W 2 1 YTBEPKACHHOI'O
BOJTHBD) MIPUKa30M
Tema 4.2. Coaep:xkaHue yueOHOro MaTepuaJa 4 MunucrepcTaa
JuexkTpomarHuTH | CBOOONHBIE 3iekTpoMarHuTHele kosebanusa. Popmyna Tomcona. Ilpespaiuenue 2 1 obpasoBaHus 1

ple KOJIe0OAHHA

SHEpPruu B KosebaTeIbHOM KOHTYype. I'enepatop HEe3aTyXarLuX
3JIEKTPOMArHUTHBIX KOJeOaHi. BEIHYKIEHHBIE 3JIEKTPUYECKIE KOIeOaHMUsI.

Hayku P® ot
17.05.2012 Ne 413
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Ilepemennblii TOk. EMKOCTHOE M HMHAYKTUBHOE COINPOTUBJICHHS NEPEMEHHOrO 2
ToKa. 3akoH OMa ISl [IeTTl IEpEMEHHOT0 ToKa. PaboTa 1 MOILITHOCTh MEPEMEHHOTO
Toka. [l'eHepatopel Toka. Tpanchopmaropel. IlomydeHnue, mepenada u
pacnpeneseHue dJIEKTPOIHEPTHH.
Tema 4.3. Coaep:kaHue yueOHOro MaTepuaJa 2
DJIEKTPOMATHHTH | DJIEKTPOMArHUTHOE TOJIe KaK OCOOBIM BHI MaTepuu. DIEKTPOMArHUTHBIE BOJHBI. 2
bl€ BOJIHbI Bubparop I'epua. OTKpBITEIN KONEOATENbHBIA KOHTYP.
Uzobperenne pamuo A.C. Ilomosemm. Ilonsitme o paamocssizu. IlpumeHenue
3JIEKTPOMArHUTHBIX BOJIH
Pa3gen S OnTuka 12
Tema 5.1 Coaep:kaHue yueOHOro MaTepuaJa 2 JluuHOCTHBIE,
IIpupona ceera CxopocTh pacnpOCTpaHEHHUsl CBeTa. 3aKOHbl OTPaX€HHUsI U IPEJIOMIIEHHS CBETa. 2 MeTanpeaMeTHbIE U
Ilonnoe orpaxkenue ceera. Jlua3bl. ['na3 kak onruueckas cucrema. Onruyueckue MPEAMETHbIC
npudOpPHI. KOMITIETEHIINH B
Tema 5.2 Coaepxanue yueOHOro MmarepuaJa 6 COOTBETCTBHHU C
BoaHoBbIe Unrepdepenuust ceera. KorepeHTHOCTh cBeTOBBIX Jydeil. WUHTepdepeHmus B 2 ®I'OC cpennero
CBOICTBA CBeTa TOHKHX TuteHKax. Konbua HetoToHa. Mcnonb3oBanune nHTEphEpeHIUN B HAyKe U obmrero
texauke. Judppaxkuus ceera. Judpakuws Ha ImeaH B NApajUICNIbHBIX JIydax. obpazoBaHus,
JudpakimonHas pemerka. YTBEPKAEHHOTO
Ionspuszauus MOTNEPEYHBIX BOJIH. [onsapusauus CBeTa. JBoitHOE 2 NpHUKa3OM
nydenpenomiuenue. Ilonsapounsr. ucnepcus csera. Buabl crniektpoB. CrekTpsl Mumnucrepcraa
ucnyckauus. CrexkTpsl morjomeHus. YierpaduoneroBoe M HHPpakpacHoe o0pasoBaHust 1
u3nydenus. Pentrenosckue nyuu. X npupona 1 CBONCTBA. Hayku P@ ot
IIpakTuueckoe 3ansitue Nel0 Pemenue 3amau  «IIpenomnenue cBeta. 2 17.05.2012 Ne 413
JudpakimonHas pemerkay
Tema 5.3. Coaep:kaHue y4eOHOro MaTepuaJa 4
CneuuanbHast IToctynarer OiiHinTeiiHa. IlpocTpaHcTBO M BpeMs CHELMAIbHOM Teopuu 2
Teopus OTHOCHUTEJBbHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
OTHOCUTEIbHOCTH | OCHOBHBIE CIEACTBUS U3 MOCTYJATOB TEOPUM OTHOCUTENbHOCTU. CBs3b Macchl U 2
SHEpruu CBOOOMHOW YaCTHUIBl. DHEPIUsl MOKOS. DJIEMEHTHI PENSTUBUCTCKON
JUHAMUK.
Pa3nen 6. KanToBasi pusuka u sinepHas 10
Tema 6.1. Coaep:xkaHue yueOHOro MaTepuaJa 4 JluuHOCTHBIE,
KsanroBasn KsanroBast runoresa Ilnanka. Buemnuii portosnexkrpuueckuii agpdext. POoToHBL 2 MeTanpeaMeTHbIE U
ONTHKA Bryrpennanii porosdpdexr. Tuner dorosnementos. [asnenue ceera. Ilonsarue o NIPEOMETHBIE
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KOPIYCKYJIIPHO-BOJHOBOH NPUPOJE CBETA.

KOMIICTCHIIUH B

IIpakTnuyeckoe 3anaTtue Nell Pemenune zamau "®opmyna OlHmTelHa IS 2 COOTBETCTBHH C
doroadppexra. DoToHBI" ®I'OC cpennero
Tema 6.2. @usuka | Coaepkanue yue0HOro MmarepuaJia 2 obmrero
aToMa PazButne B3rNsAmOB Ha CTpOEHHE BellecTBa. SAnepHas momens aroMa. OmbITHL . 2 obpa3zoBaHwus,
Pesepdopna. Mopens aroma Bogopona no H. bopy. I'unoresa ne bpotist. YTBEPXKIECHHOTO
Tema 6.3. ®usuka | Cogep:raHue yueOHOr0 MaTepuaa 4 [IPUKa3soM
ATOMHOIO siApa EcrecTBeHHast paguoOaKTUBHOCTb. 3aKOH paguoakTUBHOro pacmnanma. CrocoOw 2 Mununcrepcrsa
HAOJIOZEHUST M PerucTpaluu 3apspkeHHbIX yactuill. CTpoeHWe aTOMHOTO sapa. obpasosaHus 1
Hedexkr maccel, 3Heprusi CBS3M M YCTOHYMBOCTb ATOMHBIX sifep. SnepHbie Hayku P® ot
peaxkiuu. MckyccTBeHHas paguoakTUBHOCTb. 17.05.2012 Ne 413
Henenune Ttsxenvlx sanep. lLlenmnass spepHas peakuus. Ymnpasiasemas LeNHas 2
peakuusa. SAnepHbiii peaktop. IlomydyeHue paaMOAaKTHBHBIX H30TOMOB M HX
NpUMeHeHue.  buosorndeckoe  A€HCTBUE  PaJUOAKTHUBHBIX  WU3JIYUCHHIL.
DJIeMEHTapHbIE YaCTULIbI.
Pa3nen 7. ActpoHomust 6
Tema 7.1. Buaumbie nrkeHuss HEOECHBIX TENI. 3aKOHBI ABM KeHUs riaHeT. Cucrema 3emis — 2 JInaHOCTHBIE,
Coaneunas Jlyna. ®@usnueckast npupoaa niaaHet U Manbix Ten CoHeUHOH CUCTEMBL. MeTanpeaMeTHbIE U
cucremMa npeaMeTHbIe
Tema 7.2. Connue. OcHOBHBIE XapaKTepUCTHKHU 3BE€3A. BHyTpenHee crpoenHue CoiHia U 2 KOMITIETEHIINH B
CoJHue U 3B€3abl. | 3BE3] ITIABHOH MMOCJIENOBATEILHOCTH. DBOJIFOIIUS 3BE3. COOTBETCTBUU C
Tema 7.3. Mnineunbiii IlyTe — Hama ranaxktuka. l'anaktuku. CTpoeHHe U DBOJIOLUS 2 ®I'0OC cpennero
Crtpoenue Bcenennoii. o0mero
Bcesiennoii. oOpa3oBaHUs,
YTBEPKAEHHOTO
MIPUKa30M
MuHucTepcTBa
oOpa3oBaHUs U
Hayku P® ot
17.05.2012 Ne 413
KoncyabTanuu 6
IIpoMeKyTOYHASI ATTECTALIUA - IK3AMEH 12
HToro no aucuuniuHe 135
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3. YCNOBUSA PEAJIM3ALIMN  TMPOrPAMMbI  YUEBHOM
ANCUMMNNHDBI

3.1 TpeboBaHNA K MUHUMa/IbHOMY  MaTepuasibHO-TEXHUUYECKOMY
obecneveHUto y4ebHON ANCUNNNVHDI:

Peanm3auma nporpammbl AUCUMNANHBI TPeByeT Hannums y4ebHOro KabmHeta
(hM3MKK ANa NPoBeeHNS 3aHATUIA NEKLUMOHHOMO TUMNa, NPaKTUYECKUX 3aHATUIA, B TOM
yucne TrpynnoBbIX, WHAMBUAYA/bHBLIX, MUCbMEHHbLIX, YCTHbIX KOHCY/bTaLWiA,
TEKYLLIEr0o KOHTPONA 1 MPOMEXYTOUHOI aTTecTaumu.

Ob6opyaoBaHue:

- paboyee MecTo npenojaBaTens;

- cneynanuanpoBaHHas  Mebenb  (CTOMbI, CTyNbsi MO KOMUYECTBY
obyyvaroLmxcs);

- 0CKa YYeHNYecKas.

TexXHMYecKne cpefcTBa 0byyeHUs:

- KOMMbIOTEP (HOYTOYK);

- MY/IbTUMEANHbIA MPOEKTOP, 3KPaH.

Y4ebHo-HarnsigHble  nocobusi:  nnakatbl, Y4ebHO-HarnsgHble  nocobus,
obecneyvBarollme TeMaTUYeCKMe  WAKOCTPaumm no  pabouyerd  nporpamme
ANCUMIMNHBI, B TOM YKCNe, BUAEO-ayamno MaTepuabl, KOMMbIOTEPHbIE NPe3eHTaUmK.

KomnboTep MMeeT A0CTYN K 3N1eKTPOHHO-6MONNOTEUYHbIM CUCTEMAM, BbIXO[ B
rnobanbHyr0 ceTb  VIHTEpPHET,  OCHaWeH  JIMUEH3NOHHbIM  MPOrpaMMHbIM
obecrneyeHnem.

3.2. Y4yeOHO-MeTOANYECKOE W MH(OpMaLNOHHOe obecreYveHme
peasin3aumm y4ebHOn ANCUUNIINHbI

OCHOBHBbIe y4ebHble N3aaHuns

1 Omutpuesa B.®. ®dusnka Ans  npoeccnini 1 crneymasbHOCTei
TEXHUYECKOro Npoduns: y4ebHMK ANa CTYA. YUpeXaeHWin cped. npod. obpazoBaHus /
B. ®. OmuTtpuresa. - 8-e usg., ctep. - M.: M3gatenbCckuii LeHTp «Akagemus», 2020. -
496 c. B nep. ISBN 978-5-4468-9245-7

2. Omntpnesa B.®. ®usnka p[na  npoeccuini 1 CrneymabHOCTei
TEXHMYECKOro npodmns: JlabopaTopHbli NpakTUKyM: YydebHoe nocobue/ B.d.
Omutpresa, A.B. Kopxxyes, O.B. MyptasuHa: (5-e u3ga.) (B 3NEKTPOHHOM (hopMaTe)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. KanawHukos, H. IN. ®u3nka B 2 4. YacTb 1 y4eOHUK 1 NPakTUKyM Ans
cpefHero MpogecCMoHaIbHOro obpa3zoBaHus / H. M. KanawHnKos,
C. E. MypaBbeB. — 2-e u3g., ucnp. n pgon. — Mocksa: W3gatensctBo HOpaiT,
2020. — 254 c¢. — ([MpoeccroHanbHoe obpaszoBaHme). — ISBN 978-5-534-09159-5.
— TeKcT: aneKTpoHHbIN // OBC KOpanT [canT]. — URL.: https://urait.ru/

4. KanawHukos, H. IN. ®u3nka B 2 4. YacTb 2: y4eOHUK 1 NPaKTUKyM NS
cpefHero MpogeccMoHaIbHOro obpa3zoBaHus / H. M. KanawHnKos,
C. E. MypaBbeB. — 2-e u3g., ucnp. u pgon. — Mocksa: W3gatenscTBo HOpaiT,
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2020. — 244 c. — (IMpoeccroHanbHoe obpaszoBaHme). — ISBN 978-5-534-09161-8.
— TekcT: aneKTpoHHbIN // ObC KOpanT [caint]. — URL.: https://urait.ru/

d. NorenHeHko O.B. ®wusmka: y4yebHuK /O.B. JlorBuHeHKo.- MocCKBa:
KHOPYC, 2019.- 342c.- (CpeaHee npoeccrmoHanbHoe obpasosaHue). ISBN 978-5-
406-06464-1

[onosHnTe NbHble yYebHble N3faHusA

6. Bacunees, A. A dusmka: y4dyebHoe nocobume ANA  CpeaHero
npoeccnoHasbHoro obpasosaHus / A. A. Bacunbes, B. E. ®egopos, /1. [1. Xpamos.
— 2-e u3g., ucnip. 1 gon. — Mocksa: M3gatenscteo HOpait, 2020. — 211 ¢. —
(MpoeccroHanbHoe o06pas3oBaHne). — ISBN 978-5-534-05702-. 2020 HOpainT-
https://urait.ru/book/

1. MycuH, HO. P.  ®wusmka: KonebaHws, ONTWKa, KBaHTOBas (M3MKa:
y4yebHOe nocobue ana cpefHero npodgeccroHansHoro obpasosaHus / HO. P. MycuH.
— 2-e u3g., ucnp. n gon. — Mocksa: M3patenscteo HOpawt, 2020. — 329 ¢. —
(MpoeccroHanbHoe o06pa3oBaHne). — ISBN 978-5-534-03540-7. — TeKcT:
aNeKTPOHHbIN // IBC KOpanT [canT]. — URL.: https://urait.ru/

8. MycuH, KO. P.  ®usmka: mexaHuKa CMIOLWHbLIX CPed, MOMeKynspHas
(hm3mka U TepmogMHammnka: ydebHoe mnocobue Ans cpefHero NpPoeccroHaIbHOro
obpasoBaHusa / KO. P. MycuH. — 2-e mn3g., ucnp. v gon. — Mocksa: 34aTensCcTBo
FOpaiit, 2020. — 163 ¢. — (IMpoheccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-

03000-6. — TeKkcT: 9nekTpoHHbln /[  OBC Hpaut [caint]. — URL:
https://urait.ru/bcode/

NHTepHeT-pecypcbl

0. www. fcior. edu. ru (PesepabHbIiA LIeHTp NH(OPMaLNOHHO-

06pasoBaTesibHbIX PECYpPCOB)

10. www.dic.academic.ru (AkageMuk. Cnosapu 1 3HUMKIONE4NN)

11. www.booksgid.com (2nekTpoHHas 61bnmnoTeka)

12. www.globalteka.ru (I"'no6anbHas 6M6/1MoTEKA 3NEKTPOHHBLIX PECYPCOB)

13.  www.window.edu.ru (EgmMHoe OKHO pfocTyna K 06pa3oBaTe/lbHbIM
pecypcam)

14. www.st-books.ru (Jlyuwuas yuyebHas nutepaTypa)

15. www.scool.edu.ru (Poccuiicknii 06pa3oBaTe/ibHbI MopTan)

16. www.ru/book (OneKTpoHHas 61bnmnoTeyHas cucTema)

17. www.alleng.ru/edu/phys.htm (O6pa3oBatenbHble pecypcbl VHTepHeTa -
Pun3nKa)

18.  www.school-collection.edu.ru  (EgnMHas  Konnekums  LMPOBLIX
06pasoBaTe/ibHbIX PECYpPCOB)

19.24 https//fiz1 september.ru (YuebHo-meTOANYECKAA ra3eTa «PU3MKa»)

20. www.n-t.ru/nl/fz (Hobenesckue naypeartbl Mo (U3NKe)

21. www.nuclphys.sinp.msu.ru (AaepHas qu3nka B IHTepHeTe)

22. www.college.ru/fizika (Mogrotoska K EI39)

23. www.kvant.mccme.ru (OKypHan «KBaHT»)

24. www.yos.ru/natural-sciences/ntml (OKypHan «[yTb B HayKy»)

MeTogunyeckme yKasaHna ans 00yvaroLLMXcs Mo 0CBOEHMIO AUCLMMNIVHDI
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25. Mertoauueckre yKazaHus i OOYyYAIOLIUXCS 1O  BBITOJIHEHUIO
NPaKTUYECKHUX PAOOT.

26. Meroauueckie yKazaHus s OOYyYAIOLIUMXCS MO  BBHITOJIHEHUIO
JadbopaTopHBIX padboT
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4. KOHTPOJIb U OHOEHKA PE3VJIbBTATOB OCBOEHUA

JYUYEBHOI NCHUTIJIAHBI
4.1.

DopmMbl H METOABI KOHTPOJISI H OLEHKH Pe3YJIbTATOB 00y4eHHs

PesyabTaTnl 00yyeHus

®DopMbI U METOABI
KOHTPOJISI U OLICHKH
pe3yJbTaTOB
o0yueHust

JIUYHOCHIHbLE:

- YyBCTBO TOPJOCTH W YBAXKEHHUS K WUCTOPUU U JOCTHIKEHUSIM
OTE4YeCTBEHHOH (Pr3MuecKoil HayKu, (PU3NUECKU IPaMOTHOE MOBEAEHHIE B
npodecCHOHATBHON AEATENBHOCTH U ObITY Ipu oOpaleHny ¢ mpudopamu
1 YCTPONCTBAMHU,

- TOTOBHOCTb K TMPOAOJDKEHHIO OOpa3OBaHUS W TOBBIICHUS
kBanudukanuu B M30paHHON MpPOPECCHOHATBPHON NEATENbHOCTH U
OOBEKTHBHOE OCO3HAHUE POJH (PU3HMUECKIX KOMITETEHIIUH B 3TOM;

- YMEHHE HCIOJb30BAaTh JOCTIKEHHsS COBPEMEHHOW (pU3MUECKON
HayKd ¥ (U3NYECKUX TEXHOJOTMH Il TOBBIMIEHUS COOCTBEHHOTO
UHTEJUIEKTYaJbHOTO  Pa3BUTUS B  BBIOPaHHON  MpodecCHOHANIbHON
TeSITENbHOCTH,

- YMEHHE CaMOCTOSITENIbHO N0OBIBATE HOBBIE IS ce0s1 (pr3nueckre
3HAHUSA, UCTIOJNB3YsI I 3TOTO IOCTYITHbIE HCTOYHUKH HH(POPMALIHH,

- YMEHHUE BBICTPaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLICHUS B
KOMAaH/Ie 1O PEIIeHHI0 O0IUX 3a/1a4,

- YMEHHE YyOpaBisATb CBOEH ITO3HABATEJIbHOU EATENbHOCTBIO,
NPOBOIUTH CAMOOLIEHKY YPOBHSI COOCTBEHHOTO HWHTEIUIEKTYaJbHOTO
Pa3BUTHSL,

Memanpeomemuole:

- HWCHONB30BAaHHE  PA3JIMYHBIX  BUIOB  IIO3HABATEIBHOMN
OESITENbHOCTH Ul pelIeHnst (PU3NIECKUX 3a/1ad, MPUMEHEHHE OCHOBHBIX
METOAOB NO3HaHUs (HAOIIOIEHUS], ONTUCAHUS, U3MEPEHHS, SKCIIEPUMEHTA)
IUTSL U3YUEHHSI PA3IMYHBIX CTOPOH OKPYKAIOLIEH NeHCTBUTENbHOCTH,

- UCIOJNB30BAaHHE OCHOBHBIX WHTEJUICKTYaJbHBIX ONEpaLni:
NOCTAaHOBKH 3a7auy, (HOPMYJHPOBAHMUS TUIIOTE3bI, aHAN3a M CHHTE3A,
CpaBHeHMs, OO0OOIIEHMs, CHCTEMATU3aLUU, BBISIBJICHUS MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H, MOUCKA aHAJIOrOB, (POPMYJIHUPOBAHUS BHIBOJOB IS
U3YUYCHHsI PA3JIMYHBIX CTOPOH (U3NYECKHX OOBEKTOB, SIBICHUH U
NPOIIECCOB, C KOTOPbIMU BO3HHKAET HEOOXOIUMOCTb CTaJKHBATHCS B
npodeccuoHa bHON chepe;

- yMEHHE TeHEepUpOBaTh
HEOOXOIUMBIE JIJIsl UX peasTU3aLUM;

- YMEHHE HCNOJb30BATh PA3JIMYHbIE MCTOYHHMKH JUIS TTOJTYYEHHS
dusnueckoit nHpopMAaIUH, OLIEHHBATH €€ JOCTOBEPHOCTD;,

- YMEHHE aHAJIW3UPOBATh U TPEACTABIATH HHPOPMAIMIO B
Pa3IUYHBIX BUAAX,

- yMeHHE NyOJUYHO TPEACTaBIATbH Pe3yJbTaThl COOCTBEHHOTO
UCCIICIOBAHMS, BECTH JAMCKYCCHM, JOCTYIMHO U TapMOHHUYHO COYeTast
coxeprkanue u (GOopMblI IpeacTaBIsieMol HHpopManuy,

npeomemmuole:

1) copMupOBaHHOCTH MPEACTABICHUN O POJIU U MeCTe (PU3HKU U
aCTPOHOMHH B  COBPEMEHHOHM  HAy4YHOHM  KapTUHE MHpa, O
cucreMoodpasyromeil ponu (U3NKU B Pa3BUTUH €CTECTBEHHBIX HAVK,

UIed W OIpenesiTb CPEeACTBa,

Texymui KOHTPOJIb!

- ONPOC YCTHBIN
(poHTaNbHBIN);

- TECTHPOBAHHUE,

- BBITIOJTHEHUE
MUCBbMEHHON paboTHT,
- BBITIOJTHEHUE
NPaKTUYECKOH paboThI
(MHOUBUIy ATTbHAS
¢dbopma paboThI)

- BBITIOJTHEHUE
nabopaTopHOIt pabOTHI
(ponTanbhas popma
padoThI)

IIpomexyTounas
aTrecrauus B 1
cemectpe B popme
apyrue Gpopmsl
KOHTPOJIS (CpeaHIH
0aJu1 Mo TeKy LM
OLIEHKaM
yCIIEBaEMOCTH),

BO 2 ceMecTpe — B
dbopMe 3K3aMeHa.
Merton nposeneHus
MIPOMEKYTOUHON
aTTeCTalN! -
BBIITOJIHEHUE
KOMILIEKCHOTO 3a/1aHUS
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TEXHUKH U COBPEMEHHBIX TEXHOJOTHH, O BKJIaJAe POCCHUICKUX W
3apyOeKHBIX  Y4YeHbIX-QU3UKOB B Pa3BUTHE HAYKH, IOHHMaHUeE
¢dusnyeckoil cyuHOCTH HaOII0IaeMbIX SIBJCHUH MUKPOMHpPA, MAaKPOMHUPa
U MeraMmupa, TI[OHUMAaHHE pOJNM AaCTPOHOMHH B  IPAKTHYECKOU
IESITENbHOCTH YeJIOBEKa U JaIbHEHIIEM HayYHO-TEXHHUECKOM Pa3BHTHUH,
pomun  ¢u3suku B (POPMHUPOBAHUM KpPyrozopa U (PyHKIHMOHAIBHOH
IPaMOTHOCTH YeJIOBEKa [Tl PELISHHS MPAKTUIECKIX 3a/1a4;

2) chopMHUPOBAaHHOCTP YMEHHH pacro3HaBaTh (PUIMUECKHE
sABJIEHUs (MpoLecCchl) U OOBSICHATh UX HAa OCHOBE HM3YYEHHBIX 3aKOHOB!
paBHOMEpHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  ABIKEHHE,
cBOOOJHOE TalIeHHe TeJ, JABIKEHHE [0 OKPY)KHOCTH, HMHEPLHS,
B3aUMOJIEIICTBHE TeN, KonedaTeIbHOE ABIIKEHHE, PE3OHAHC, BOJHOBOE
neuxkeHue;, nuddysus, OpOYHOBCKOE NBHKEHUE, CTPOSHHUE JKUAKOCTEH U
TBEPIBbIX TeJ, U3MEHEHHE O0BbeMa Tesl NMPU HarpeBaHuu (OXJIAXKIEHHH),
TEIUIOBOE  paBHOBECHE,  HCIApEeHHe,  KOHIEHCALUs,  IUIABJCHHUE,
KPUCTAUTM3ALMs], KWUIIEHHE, BJIAXHOCTh BO3JyXa, CBS3b CpemHEH
KMHETHYECKONW SHEPTHH TEIJIOBOTO ABIDKEHHSI MOJEKYJI ¢ abCONOTHON
TEMIEpaTypoli, MOBBIIEHUE aBJCHUS ra3a INPH €ro HarpeBaHUU B
3aKPBITOM COCYZ€, CBSI3b MEXKIYy IlapaMeTpamMH COCTOSIHHSI ras3a B
U30MPOLIECCAX; JNEKTPHU3ALNS TeJl, B3AUMOEHCTBYE 3aps10B, HArPEBAHHE
NPOBOJHUKA C TOKOM, B3aUMOJAEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAsS
WHAYKLMS, AEHCTBUE MArHUTHOTO TMOJsI HAa TNPOBOAHMK C TOKOM H
OBWKYIOUICS — 3apsAn, OSJEKTPOMArHUTHbIE KojeOaHWsT H  BOJHBIL,
NPSMOJIMHETHOE PACIpPOCTPAHEHHE CBETa, OTPAXKEHHUE, IPEIOMIICHHE,
uHTepdepeHys, Tudpakiuus U MOJSPU3ALNS CBETA, AWCIEPCUS CBETA,
dorosnekTpudeckuii  3pdexT, CcBEeTOBOE aBlieHHWE, BO3HHUKHOBEHUE
JUHEWYATOro CIEeKTPa aToMa BOAOPOAA, €CTECTBEHHAs] U UCKYCCTBEHHAs
PaTnOaKTUBHOCTB;

3) BIameHWE OCHOBOIOJIATAOLIUME (PH3UUECKUMH TOHSITHIMU U
BEJIMYMHAMH, XapPaKTEPU3YIOLUINMH (PU3HUECKUE MPOLIECCHI( CBSI3aHHBIMHU C
MEXaHUYECKUM JIBIDKEHHEM, B3aUMOJEHCTBUEM TEJ, MEXaHUYECKHMHU
KOJIeOaHUSIMU U BOJTHAMH; aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM BELIECTBA,
TEIUIOBBIMH  MPOLIECCAMH, 3JIGKTPHYECKUM M MArHUTHBIM  TIOJISIMH,
3JIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMH KOJIEOAHUSIMU U BOJIHAMU,
ONTUYECKUMU SIBJIEHUSIMH; KBAHTOBBIMHU SIBJICHUSIMH, CTPOCHHUEM aToMa U
aTOMHOTO SIpa, PaAMOAKTUBHOCTBIO), BJIQACHHE OCHOBOIOJATAIOIINMU
ACTPOHOMHMYECKHMMH TOHATHUSAMH, IO3BOJSIIOLIMMH — XapaKTepU30BaATh
NPOIIECChl, TMPOUCXONAINNE Ha 3Be3AaX, B 3BE3IHBIX CHCTEMax, B
MEKTaJIAKTHYECKOH Cpenie; NBIKEHHEe HEOSCHBIX TN, SBOIOLHIO 3BE3]] U
Bcenennoi,

4) BRIameHWe 3aKOHOMEPHOCTSMHM, 3aKOHAMU U TEOPUSIMH (3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonbl Her0TOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOW HHEPrHH, 3aKOH COXPAHEHHs HWMIYJIbCa, MPUHIIHII
CYNEPIO3ULNH CHJI, TIPUHIMIT PABHOIPABHOCTH HMHEPLUAIBHBIX CHUCTEM
OTCYETa, MOJICKYJIPHO-KUHETHYECKYI0 TEOPHIO CTPOCHMs BEIECTBa,
ra3oBbl€ 3aKOHBI, TEPBBIH 3aKOH TEPMOIWHAMHKH, 3aKOH COXPaHEHHS
3JIEKTPUUECKOro 3apsina, 3akoH KysoHa, 3akoH Oma ayis y4acTka Lery,
3akoH OMa 11l MOJTHOM 3JeKTpUYecKol menu, 3akoH [xoyns - Jlenua,
3aKOH 3JIEKTPOMArHUTHOH MHIYKIHMH, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpOCTPAHEHHUs] CBETA, 3aKOH OTPaXXEHHs CBETa,
3aKOH TPEJIOMJICHHS CBeTa, 3aKOH COXPAHEHUS HHEPIUH, 3aKOH
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COXpaHEeHUsT MMIIyJIbCa, 3aKOH COXPaHEHHUs] 3JIEKTPUYECKOro 3apsija,
3aKOH COXpaHEHUs MaccoBOro 4ucia, mnoctynatel bopa, 3akoH
pPamMOAaKTUBHOTO paclajna); YBEPEHHOE HCIIONb30BAHHE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHau3e PU3NIECKUX SBICHUH U MPOLIECCOB;

5) yMeHHe yYMTHIBaTh TPAHHUIBI TNPUMEHEHUS H3yYEHHBIX
dusndyeckux MopeJel: MaTepualibHash TOYKa, HHEPLHAJIbHAICUCTEMA
OTCU€Ta, UACANBbHBIN a3, MOJAEIN CTPOEHUS ra30B, JKUAKOCTEH U TBEPABIX
TeJI, TOUEYHBIN 3JIEeKTPUUIECKUN 3aps,

siiepHasi MoJielb aTOMa, HYKJIOHHasi MOJiesib aTOMHOTIO sifipa Mpu
pemeHny (PU3HUECKUX 3a71a4,

6) BiageHHe OCHOBHBIMH METOAAMH HAYYHOTO MO3HAHUS,
UCTIOJB3YEMBIMU B (DM3HKE: POBOAUTH MPSIMBIE M KOCBEHHbIE H3MEPEHUS
($u3NYECKUX BENUYMH, BBIOMPAs ONTHUMAJIBHBIA CIOCO0 HM3MEpEeHHs U
UCIIOJIb3Ysl W3BECTHbIE METOAbl OLIEHKHM IOrPEeIIHOCTEN HU3MEpEeHUH,
NPOBOIUTH HCCIENOBAHME 3aBUCHMOCTEH (M3MYECKUX BEIUYHUH C
UCTIOJNB30BAHUEM  TPSMBIX  HM3MEPEHHH, OOBSICHATH  IOJy4YEHHBIC
pe3yJbTaThl, UCTONB3YyS (PU3NYECKHE TEOPHH, 3aKOHBI W TOHATHS, U
7enaTb BBIBOABI, COONMIOAATh mpaBwiia O€30MacHOro Tpyaa IpH
NPOBEICHUH UCCIIEIOBAHUH B paMKaxX yueOHOro SKCIIEPUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKON ~ CATENBHOCTH C  HCIOJBb30BaHMEM LH(PPOBBIX
U3MEPUTENbHBIX ~ yCTpOHCTB ®  sabopaTopHOro  00OpyIOBaHUS,
c(OPMHUPOBAHHOCTh MPEACTABICHUH O METONaX IONyYeHHUs] Hay4YHbIX
ACTPOHOMHUYECKUX 3HAHUM,

7) chOpMUPOBAHHOCTb YMEHHSI PEIIaTh PACUETHBIE 331a4H C SIBHO
3aaHHON (U3MYECKONW MOJENbI0, HCIONb3yst (PU3NYECKHE 3aKOHBI H
NPUHLHIBL, HA OCHOBE aHAJM3a yCJIOBHS 3374l BBIOUPATh (PU3UIECKYIO
MOJIeNIb, BBIAENATh (PU3MUECKHe BENIUYHHBI M (POPMYJIbI, HEOOXOAUMBIE
IJI1 €€ pelleHUs, NPOBOAUTh pacdyeTbl U OLIEHHWBAaTh PEabHOCTH
NOJIyY€HHOTO 3HA4YeHUs] (PU3NUECKOW BEIMYHMHBI, PeIlaTh KadyeCTBEHHBIE
3a7ayy,  BbICTpauBas  JIOTUYECKHM  HENPOTUBOPEUUBYIO  LIETIOYKY
PacCy KIAEHUM C OMOpPOH HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue sSBJICHUS,

8) cpopMHPOBAHHOCTE YMEHHS MPHUMEHSTH MONTyUYeHHbIE 3HAHHS
111 OOBSICHEHUS! YCIIOBUH MPOTeKaHUsT (PU3NYECKHX SIBJICHUH B IPUPOIE U
I TIPUHSATHUSL NPAKTUYECKUX pELIEHUH B IOBCEJHEBHOM >KWU3HU IS
obecnieueHnst 6€30MACHOCTH MPH OOpaIeHHuH ¢ OBITOBBIMU MPUOOPaMHU U
TEXHUYECKUMH YCTPOWCTBAMHM, COXPAaHEHUs 3I0POBbS U COOJIONEHUS
HOPMAKOJIOTMUECKOTO TOBENEHUs B OKpY’Karollell cpene, NMOHMMaHUe
HEOOXOIMMOCTH MPUMEHEHHsI NOCTHKEHWUH (U3UKM M TEXHOJOTUH IS
PaLMOHATIBHOIO MPUPOIOIOIb30BAHUS;

9) copmMupoBaHHOCTh COOCTBEHHON MO3UIUU MO OTHOIIEHUIO K
¢busnyeckoit nHPOPMALINY, TTOTyYaeMON U3 Pa3HBIX HICTOUHUKOB, YMEHHUN
UCTIONB30BaTh IU(PPOBBIE TEXHOJOTMU AJISI TIOUCKA, CTPYKTYPUPOBAHMA,
UHTEPIpPETallid U TIPENCTaBJICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHON
uHpOpPMALNK, Pa3BUTHE YMEHUH KPUTHUYECKOTO aHAN3a IOJy4aeMON
uHpopMaLuy,

10) oBnameHne ymeHusiMH padoTaTh B TPYIIE C BBINOJHEHHUEM
Pa3NUYHBIX  COLMAIBHBIX pOJeH, IUIaHUpOBaTh padoTy  IPyMIb,
palMOHAIbHO paclpenensaTh AeATeIbHOCTb B HECTAHJAPTHBIX CUTYALMSIX,
a/IeKBaTHO OLIEHUBATb BKJIAJA Ka)XJIOTO U3 YUYACTHUKOB I'PYMIIbI B peIlIeHNE
paccMaTpUBAEMOi POOIIEMBI,
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11) oBnanenne (cOpMHPOBAHHOCTDH MPEACTABICHHI) PABUIAMHI
3anucH pusndeckux Gopmyt pesbeHO-TOYEHHOH CHCTeMbl 0003HAUEHUH
JL.Bbpaiins (st caenbix U c1aboBUAAIINX O0YYAIOLTIXCS).

4.2. ®OH/ OLCHOYHBIX CPEACTB JJIS POBEICHUS MPOMEKYTOUHOM
arrecranuu 00y4aruuXcs Mo AUCHUIJINHE

IHoka3aTe/in U KPpUTEPHH OLCHUBAHUSI KOMIIETCH UM I
[Tokazarenu U KpUTEPUU OLICHUBAHUS KOMIIETCHLIANA, ONMCAHUE LKA
OLICHUBAHUS COACPKATCS B IPUIIOKEHUH 1.

KoHTpoabHBIE H TeCTOBBIC 3aJaHUA
KOHTpOJIbHBIE 3a1aHUs COAEPKATCS B PUIIOKEHUH 1.

MeToau4eckue MaTepHabl
MertoanyecKkue MaTeprasl, ONPEIETAIOMIME MPOLELY Pbl OLIEHUBAHUS 3HAHWA,
YMCEHHM, XapakTepu3yommx (GOPMUPOBAHNE KOMIIETCHIIMNA, COAEPKATCS B
NPUIOKEHUH 1.
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IIpunoxenne 1
KoHTpoabHO-011eHOYHbIEe CpeICTBA
AJIS1 IPOBEAeHHs] IPOMEKYTOYHOM ATTECTALMH M0 JUCIHUIIJIHHE
0/1.06 ®PU3UKA (YIJIYBJIEHHBII YPOBEHD)

1.1. ®opma nNpoMeKYTOYHOH ATTECTALMM: SK3aMeH (2 cemecTp).

1.2. Cucrema oueHHBAHUS Pe3yJIbTATOB BbINOJHEHHUSI 3aAaHHH

OuenuBaHue  pe3yjbTaTOB  BBIOJIHEHUS  3aJaHUN  MPOMEXYTOUHOH  aTTecTalluu
00y4Jaromuxcs OCYLIECTBIISIETCS HA OCHOBE CIIEAYIOIINX [TPUHIINIIOB:

JIOCTOBEPHOCTH OLICHKH — OLICHHWBAETCS YPOBEHb C(OPMHPOBAHHOCTH 3HAHUH, YMEHUH,
NPAaKTUYECKOrO OMNbITa, OOUMX M NPO(EeCCHOHANBHBIX KOMIETEHINH, MPOAEMOHCTPHPOBAHHBIX
00y4arOIUMHCS B XOJI€ BBITIOJHEHUS 331aHNUS;

a/IeKBaTHOCTHU OLIEHKU — OLIEHKA BBITIOJHEHUS 3aJJaHul JOJDKHA MPOBOIUTECS B OTHOLIEHUU
TeX KOMIIETEHINH, KOTOpble HeOOXOANMBI [Tt 3P PEKTUBHOTO BHIOJHEHNS 3a0aHNUS;

HA/Ie)KHOCTU OLIEHKH — CHCTE€Ma OLICHWBAHUs BBIMOJIHEHUS 3aJaHUN JOJDKHA o0JjanaTth
BBICOKOW CTETEHbIO YCTOWYHMBOCTH TNPH HEOMAHOKPATHBIX OLIEHKaX YPOBHS CPOPMHPOBAHHOCTHU
3HaHWUH, YMEHHUH, TPAKTUYECKOTO OMbITa, OOmMHMX U MNpOopEeCCHOHANBHBIX KOMIETEHIHH
ofyHaromuxcs,

KOMIUIEKCHOCTH OLIEHKH — CHUCT€Ma OLIEHMBAHMS BBINOJIHEHUs 3aJaHUH JOJKHA MO3BOJIATH
MHTETPAaTUBHO OLIEHUBATH O0IIHE U MPOECCHOHANBbHBIE KOMITIETEHIIMN 00y Yar0IuXCs;

OOBEKTHBHOCTH OLIEHKH — OLIEHKA BBIMIOJIHEHUs] KOHKYPCHBIX 3aJaHUil JOJDKHA OBITh
HE3aBUCHMOH OT OCOOEHHOCTEH NpPOPECCHOHATBPHOH  OpHUEHTALMU WM  MPEeANOYTeHUH
IIPENOAABATENEN, OCYIIECTBISIOIUX KOHTPOJIb WM aTTECTALHIO.

Ilpu BBINONHEHMM MNpOLENYP OLEHKU 3aAaHUN MCIHOJB3YIOTCS CIEAYIOLIUe OCHOBHBIE
METOJIbI:

METOJI pacyeTa NepBUYHBIX OAJIIOB,

METOJ] pacdeTa CBOAHBIX OaJlIOB;

Ucnonp3yercs maTy OaipHAs MIKaNa IJIs1 OLCHUBAHUS PE3yJIbTATOB OOYUYECHHUS:

IlepeBon msaTH OaNbHON MIKAJIBI yUETa PE3YJIbTATOB B IATH OAJBbHYIO OLEHOUHYIO LIKAJY:

Ouenka Kosauuyectso 0a/1,10B, HAOPAHHBIX 32 BbINOJIHEHHE
TEOPEeTHYECKOr0 H NPAKTHYECKOr0 3a/1aHHS,
CPeAHHI 0AJJ1 10 HTOraM ATTEeCTALIHH

OueHka 5 «OTIUIHO» 4,6-5
Ouenka 4 «xopomo» 3,6-4.5
OueHka 3 «yIOBJIETBOPUTEIHHO) 3-3,5
OrueHka 2 «HEyJOBJIETBOPUTEIHHO) <29

1.3. KoHTpPOJIbHO-01IeHOYHbIE CPeACTBA
1.3.1 3ananmne:
3ananue:
1.CobecenoBanue mo Bompocam (2 BOIIPOCa).
2. Pemnts 3ama4y.

IIpumepHbie Bonpockl cofece0BaAHMS

1 Mexannueckoe IBUKEHHE. ONPEAEsICHUe, TPACKTOPUS, MPOUACHHbBIN MyTh, EPEMELICHUE,
CBsI3b MIEPEMELLCHUS C KOOPAUHATAMU TeJa.

2 PaBHOMEpHOE NBUIKEHHE: ONPEAENECHNE, CKOPOCTb, IEPEMELIECHNE, YPABHEHUE IBUXKCHHUSI.

3 I'padux paBHOMEpPHOTO ABMKEHUS. PaccMoTpeTh Ha mpuMepe:

4 PaBHOYCKOPEHHOE JBUKEHUE: ONPENEICHNE, YCKOPEHHE, CKOPOCTD, IEPEMELIEHNUE.

5 I'paux ckopocTH mpu PaBHOYCKOPEHHOM JIBUKEHHH.
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PaccmoTpeTs Ha npumepe:

6 CBoOomHOe maseHue Ten. Y cKopeHue cBoOonHoro naaerns. KuHemarnieckue ypaBHEHUS
npu CBOOOTHOM TMaCHHH.

7 JIBM>k€HME MOA YIVIOM K TOPU3OHTY.

8 PaBHOMEpHOE IBHXKEHUE MO OKPY>KHOCTH.

9 Unepuus. Ilepseii 3axon HeroToHA.

10 Macca. Cuna. MaeptaOCTB. BTOpOIi 3aKk0H HBl0TOHA 1 €10 0COOEHHOCTH.

11 Tpernii 3akoH HptoTOHA 1 €10 0COOEHHOCTH.

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

13 3axoH BceMupHoro TaroreHus. Cuia TAXKEeCTH.

15 Bec Tena. HeBecomocTh. Bec Tena, ABMKYIIErocsi C yCKOPEHUEM.

16 Cuna tpenus. J{BuxeHue noa AeHCTBUEM CUJTbI TPEHUS.

17. Umnynbce Tena. 3aKOH COXpaHEHUs! UMITyJIbCca

18 Mexanndeckast paboTa 1 MOITHOCTb.

19 Kunernueckas 3HepTusl.

20 IMoteHunanbHas SHEPT UL

21 3axoH coxpaHeHUsI TOJTHON MEXaHUYeCKOH HHEPTUH.

22 CsoOonHble M BBIHYXKIEHHBbIE MeXxaHudeckue kojeOanus. [lapamerpsl komebaTeapHOro
newkenus. [lepuon konebaHuii MaTEMaTHYECKOTO U MPYKHHHOTO MasTHHKA.

23 MexaHnuueckue BOJHBL ONPENENECHUe, YCIOBUS BO3HUKHOBEHMS, BUAbLI BOJIH, [JIMHA
BOJIHBL

24 3ByKOBble BOJIHBI. OINpeEeNeHHe, HUCTOUYHUK 3BYKOBBIX BOJH, CKOPOCTb 3ByKa B
Pa3INYHBIX CPEeNax, XapaKTEePUCTUKU. Y IBTPA3BYK U €r0 NPUMEHEHUE

25 OcHosubie nonoxenuss MKT u ux onbiTHOe 000CHOBaHME. XapPaKTEPUCTUKH MOJICKYJI:
aTOMHasl Macca, Yucyo ABOraapo, KoJu4ecTBO BEIeCTBa, MOJISIpHas Macca.

26 CTpoeHue TBepAbIX, )KUIKNUX U Tra3000pa3HbIX Tel.

27. Uneanpubiil ra3z. OcHoBHoe ypaBHeHue MKT. CBsA3p naBieHus uaeanbHOro rasa c
KMHETUYEeCKON dHepruel mocTynaTelbHOro IBHKEeHUs MosekyJ. CBs3b NaBleHUs WeaNbHOIO rasa
C IJIOTHOCTBIO rasa.

28. AOconroTHasi Temmepatypa. Temmepatypa — Mepa CpelNHEH KHHETHYECKOH SHepruu
ABUXKeHUsI MoJieKyJl. CKOpOCTH MOJIEKYJI.

29. YpaBHEHHE COCTOSTHUS HIeabHOro ra3a (ypaBHeHue MenneneeBa-Kianeipona).

30 MzotepMudeckuii mporiece: onpeaenenue, 3akoH boitnsa-MapuoTTa, rpaduku nmporecca.

31 U3obapHelii mpouecc: onpeneneHue, 3akoH I eii-Jlroccaka, rpaduku mponecca.

32 M3oxopHslii mponecc: onpenenenue, 3akoH [lapns, rpadguku nporecca.

33 [MapooOpa3oBaHue: UCnapeHue, KUIeHNe. Y IeIbHas TeIIoTa Mapoopa30BaHMUs.

34 HacbIieHHbIH nap. 3aBUCUMOCTD IABJICHHS HACBILIIEHHOTO TIapa OT TEMIIEPATyPhI

35 BnaxxHoCTb BO31lyxa U ee usmepenue. OTHOCUTENbHAS BJAXKHOCTb BO3/AyXa

36 Kpucrammgeckue Tena 1 amopdHble Tena. [Inasnenne. Y nenbHas TEMIOTa MJIaBISHISL.

37 Baytpenssist sHeprus. BHyTpeHH:s1 5Heprust OHOATOMHOTO UAeaIbHOro raza. CrocoOsl
M3MEHEHHUs] BHYTPEHHEN SHEepIuu.

38 Pabora B TepMOIMHAMHUKE.

39 IlepBblll 3aKOH TepMOAMHAMHUKH. lIpuMeHeHue mnepBOro 3akOHa TEPMOAMHAMUKHU K
H30MPOLIECCaM.

40 Dnextpudeckoe noJie. CBONCTBA dAEKTPUUECKUX IMOJIEH U UX CUJIOBBIE XapaKTEPUCTUKH.
3axoH KyroHna

41 Pabota 3/eKTPU4eCKOro MmoJjsi. JHEPreTHUYeCKHE XaPAKTEPUCTUKU SJICKTPUIECKOTO TOJIS:
MOTEHLUAN, HanpsbkeHue. CBsA3b HaNpsSKEHHOCTU U HAINPsIKEHUs

422 nexTpoeMkocTh. KoHneHcaTopbl. DHEPTus 3apssKeHHOTO KOHIEHCATOPA.

43 Buabl coenMHEHUsI KOHAEHCATOPOB
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44 DnekTpUUECKWil TOK: OMpenesieHHue, HalpaBJICHUE, XapakTepUCTHUKU. 3akoH Owma st
y4acTKa LeNnu

45 TlocnemoBaTeNbHOE W MapajlieIbHOE COSNTUHEHHE MPOBOJHUKOB, OCOOCHHOCTU 3THX
COeIMHEHUN

46 DJ1C. 3axon Oma i MOJTHOW LeTTH

47 Pabota u MOITHOCTB TOKa. TeruoBoe neficteue Toka. 3akoH Jlxkoynsi-JleHua.

IIpoBOAHUKY B 3J€KTPUYECKOM NOJIE. JIUDJIEKTPUKH B 3JIEKTPUYECKOM IOJIE.

48  DmexTpuueckuii TOK B moidynpoBomgHukax. CoOCTBEHHass  MPOBOIUMOCTH
MOJIyTPOBOJIHUKOB

49 I1poBOAMMOCTD NMOJYNPOBOAHUKOB ITPU HAIUYUU ITPUMECEH.

ITonynpoBoAHUKOBBIE IPUOOPHI

50 MarsHuTtHoOe 1noJjie: OnpeaeseHne, HanpaBjieHue, NPaBUIO NPaBoOd PyKH, XapaKTEPUCTUKHU
nojisi (MarHUTHAas WHIYKLMs, MAarHUTHBIA TOTOK, HAIMPSDKEHHOCTh, MArHUTHAs MPOHULIAEMOCTH
cpeasbl). DHEPrusi MArHUTHOTO TOJIS

51 Cuna Amnepa. Cuna Jlopenua. IIpaBusno ngeBoii pyku

52 ABneHue 35eKTpoMarHuTHON nHAyKuu. [Ipasuno JleHua.

53 3akoH snexkTpoMarHuTHON HHAYKUKUU. DIC MHAYKINN B IOJBUXKHBIX MPOBOJHUKAX

54 Asnenue camonnaykuuu. Manykrusnocts. 9J1C camonHaykuuu

55 Csoboanble M BBIHYKIEHHBIE 3JIEKTPpOMarHuTHele konedanus. KonebatenpHbIN KOHTYD.
ITepron cBOOOMHBIX 3IEKTPUIECKHUX KOJIeOaHMI

56 IlepemeHnnslii TOK. llenu nepeMEeHHOro TOKa ¢ AKTUBHBIM CONPOTUBJIEHUEM, C KATYIIKOU
Y KOHJEHCATOpOM. JIeHCTBYIOIINE 3HAYEHUS CUJIbl TOKA U HANPSKEHUS

57 Tpaucdopmaropsl. Kospduument tpanchopmanmu. Ilpumenenus tpanchopmaTopos.

58 DnexkTpoMarHUTHBIE BOJIHBI W HMX 3KCIEPUMEHTalbHOe OOHapykeHue. CBoiicTBa
3JIEKTPOMATHUTHBIX BOJH. OTPBITHIN KOeOaTENbHBIA KOHTYP

59 Uzobpetenne paguo A.C. ITonossm. [IpuHIIMD pannocssizu

60 Cxopoctb cBeta. [Ipupona cBera. 3aKOH OTpaKEHUs CBETA

61 IlpenomneHue cBeTa. 3aKOH MPEJIOMJICHUS CBETA

62 IlosHOE OTpakeHue CBeTa

63 JInn3bl. @opMyJia TOHKOH JTUH3bI

64 Jlucnepcus ceera

65 Unrepdepenuns BoaH. MHTepdepeHus ceera

66 qudpakuus ceera

67 UndpaxpacHoe u ynpTpaduoneToBoe u3ydeHne. PEHTTeHOBCKOE U3y4YeHNE

68 ®otoapdexT n ero 3aKOHBI

69 Teopus pororddexra. Popmyna SiiHmTelHA 1151 PoToddhPexra

70 ®orounsl. [Ipumenenune porosddexra

71 Ctpoenue aroma. OnbiTel Pesepdopra.

72 Toctynatel bopa. ATom Bomopona o bopy

73 OTKpBITHE PATIUOAKTUBHOCTH. O-, B-, Y- U3NMy4eHHs. PannoakTHBHbIEC PEBPALECHHS

74 S nepuble cunel. CTpoeHHE aTOMHOTO si7ipa

75 DHeprus CBA3M aTOMHBIX sfep. AnepHble peakiuu

76 Jlenenue Tsoxenbix saep. LlenHele saepHble peakuun

77 A nepHbiit peaktop. TepmosinepHblie peakun

78 3akoH paguoakTUBHOro pacnaga. IlomydeHne paauOakTUBHBIX M30TONOB M HX
IIpUMeHeHne. brongornyeckoe nelcTBre paJuOaKTUBHBIX U3JTy4YE€HHUN

79 DaexTpuyecKUil TOK B 3JIEKTPOIUTAX. DJIEKTPOJIU3 U €r0 3aKOHBI

80 DnexTpuueckuii Tok B razax. Hecamocrosarenbubiii pazpsin. CaMOCTOSTENbHBIN pa3psia U
€ro BUbl

81 DnexkTpuyecKuil TOK B BAKyyMe
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82 Ilocrymarel OJWHmTedHa. IlpocTpaHcTBO U BpeMsi  CHELHUATIBHON  TEOPUH
OTHOCHUTEJIBHOCTH
83 Casi3b Macchl U SHEPTUU CBOOOAHON HaCTUIIBL. DHEPTHsI MTOKOS

IIpumepHbIe NpaKTHYECKHUE 3aJAHHUS

Ilepe4yenn 3agau:

1. ABTroMOOWNIb yHamsercss OT MOCTa, [BUTAsACh PABHOMEPHO U MPSIMOJIMHEHHO CO
CKOpPOCTBIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKakeTcsi aBToMoOmib uepe3 10c, ecnu B
HavaJbHbII MOMEHT BpEMEHHU OH HaXOAMJICS OT Hero Ha pacctosinuu 0,2 km?

2. Benocuneauct, 1BUrasch paBHOMEPHO, mpoeskaer 20 m 3a 2¢. Onpenenure, Kakoil myTh
OH TIPOEJET MpH IBHIKEHUU C TOH ke CKOpocThio 3a 10c, 20c?

3. Ckonbko BpeMeHu OyaeT manaTth Tesio ¢ BbicoThl 0,02 kM, 0,08 km?

4. UeMy paBHa CHJia TPEHHUS, €CIM MOCJE TOIYKA Barod Maccoil 20 T ocranoBuiicsa yepes S0
C, PO NP 3TOM paccTtostaue 125m?

5. Uepes3 CKOJNILKO BPEeMEHH OCTAaHOBHUTCS aBTOMOOWIb Maccoir 1000 Kr, ABWKYIIUNCS CO
CKOPOCTBIO 72 KM/4, €CJIM BBIKJIFOYUTh ABUratens? CpemHsisi cujia CONpOTUBIEHUS ABKeHHo 0,2
kH.

6. lBa Ms4ya OpOIIEHbI BEPTHKAIBHO BBEPX CO CKOpPOCThIO 36 kM/4 u 18 km/u. Ha kakoit
BBICOTE KHHETHYECKas S3HEpPIus KaXXI0ro Msiua CTaHeT PaBHOM €ro NOoTeHLHaIbHOMN?

6. B mpouecce M30XOPHOTO OXJIAKIEHHS NaBJIEHUE ra3a YyMEHbIIWIOCH B 3pa3a. Kakoii Obia
HavajbHas TEMIIEpATypa rasa, €cjii KOHeUHasl TeMIepaTrypa crajia paBHON 27°C u 47°C.

7. Jlnst u300apHOTrO HAarpeBaHMs ra3a, KOJIMYECTBO BemecTBa kotoporo 800 Mok, Ha 500 K
eMy coobun KonudectBo TermioTel 9,4 MJLk. Ompenenuts paloTy raza U HU3MEHEHHE €ro
BHYTPEHHEHN SHEPruu

8. Ha ckonpkO M3MEHWJIACh BHYTPEHHSISI SHEPTHs ras3a, €ClId €My COOOIIMIN KOJIMYECTBO
teruoTel 20 xJIk 1 coBepummmu padboty Hanx razom 30 kJDk? ecnu eMy COOOIIMIIM KOJNHUYECTBO
terutoTsl 30 k[ 1 coBepimm padoty Han razom 40 kJ[x?

9. Kakoe KOJHYECTBO TEIUIOTHI HY)XXKHO MeEpenarh rasdy, 4TOObl €ro BHYTPEHHSS SHEpPTHs
yBenuumiach Ha 45 k/[x, u mpu 3ToM ra3 cosepuama padoty 65 kJx u 0,5 MJIx?

10. Ha xakOM pacCTOsSIHUM HaxOAATCs APYT OT Apyra TodeuHsble 3apsasl 2 HKi u 5 HKin, econ
OHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuioi 9 MH? 0,05H?

1.3.2. Kputepuu oueHkun

banaer 3a
Kputepun oueHkH K TeOpeTHYeCKOMY 3aJaHUI0 KpHUTepuu
OLICHKH
MakcumajibHbIH
oaa — 1
1 - IEMOHCTpHUpYeT rIyOOoKoe, MOJTHOE 3HAHUE W MOHUMaHHe (HU3HUECKON 1
CYLIHOCTH PacCMaTpUBAEMBIX SIBJIEHUN U 3aKOHOB,
- JaeT TOYHOE OIpeAeNeHHe U HCTOJKOBAHHWE OCHOBHBIX IIOHATHUH,
3aKOHOB, TEOPH, (PU3NIECKUX BEIHMUNH U UX €IUHULl H3MEPEHHS,
- BEpHO 0(hOpMJIISIET COMYTCTBYIOLINE OTBETY 3amucH Gopmy, rpaduky,
PUCYHKHU, CXEMBI,
- IIPY OTBETE IEMOHCTPUPYET CAMOCTOSITENIbHOCTD CY>KAEHUH, IPUBOAUT
BEPHbIE APTYMEHTBI, JeNaeT MPaBUIIbHbIE BHIBOJIBI,
- TIOCJIEAOBATENBHO, YETKO, CBSI3HO, JIOTUYHO U 0€30INO0YHO H3jaraer
yueOHBI MaTepuai, TMPaBHJIBHO U OOCTOSATENBHO OTBEYaeT Ha
COMYTCTBYIOLIME BONPOCHI
2 - JEMOHCTPHUPYEeT 3HAaHWE M TIOHMMaHue (U3UYECKOH CYIIHOCTH 0,7
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paccMaTpUBaeMbIX SIBJICHUI W 3aKOHOB, MCIIBITHIBAET HECYIIECTBEHHBIE
3aTPyAHEHUS B BBIIBJICHMH B3aUMOCBS3H (U3MYECKUX SIBJICHHH,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IMPaBHJbHO, 0€3 HM3MEHEHHs OCHOBHOH CyTH, HdaeT
OTpeNeNIeHUs] TOHATUH, UCIONB3YIOTCSl HAy4YHbIE TEPMHHBI TIPU
UCTOJIKOBAHUH 3aKOHOB, TEOPHH, (PM3MUYECKUX BEIUYMH U HX CIHHHUI]
U3MEpPEHUs,

- BEPHO, HO C HE3HAYUTEIbHBIMH OIIMOKAMH BBITIOJHSET 3aIUCH
bopmy, rpaduKu, PUCYHKH, CXEMBI,

- TIPU OTBETE AEMOHCTPHPYET CaMOCTOSITEIBHOCTh CYXKIEHUH, BBIBOABI
BEPHBIE, HO HEOCTATOYHO apTyMEHTHPOBAHBHI,

- B ONpPENeJeHHOW JIOTMYECKOH TIOCIENOBATENIbHOCTH — Y4eOHBIN
MaTepHaj M3JIaraeT, Ipyu OTBETE Ha BOMPOC JOMyCKAET HECYIIECTBEHHBIE
omubOku u (Win) He Oojiee ABYX HENOYETOB, KOTOPBIE CTYIEHT MOXKET
UCTIPaBUTh CAMOCTOSITENIbHO TPU TPeOOBAHUM IIPETIONABATENS; NAeT
NPaBUJIBHBIE OTBETHI HA COMYTCTBYIOIIHE BOMPOCHI

- packpblBaeT OCHOBHOE coOpaepikaHue y4eOHOro wmarepuana, HO
OOHapYKUBAIOTCS CYIIECTBEHHbIE MMPOOENbI B MOHUMAHUH B3aHMOCBSI3U
(u3NUECKUX SIBICHUH U 3aKOHOMEPHOCTEHH;

- JONyCKaeT OIIMOKM B OMNPENEIeHWH M HCTOJKOBAHMM OCHOBHBIX
NOHSITUH, 3aKOHOB, TEOpHUH, (QU3MYECKUX BEJIMYMH MU HX EAUHHL
U3MEPEHHUs, KOTOpPbIE MOKET HCIPABUTh CAMOCTOSITEIbHO WIH MpH
HeOONBIION MOMOIIH MPENOAaBaTE,

- C CYLIECTBEHHBIMH OIINOKaMH BBIMOJIHAET 3aMUCh (HOpMYJI, TpadHKOB,
PHCYHKOB, CX€M, KOTOpble CTY[EHT IIOCJI€ 3aME4YaHUsl YCTPaHsAET
CaMOCTOSITEIIBHO;

- CAMOCTOSITENIbHO (pOPMYJIUPYET OTBET HA BOMPOC, MPUBOAUT YACTUIHO
BEpHbIE aPTYMEHTBI, OTJCJbHBIC BBIBOJbI HEJNb3sl CUUTATH BEPHBIMH U
000CHOBaHHBIMU;

- HapylLIeHa JIOTUYECKas TOCIIEIOBATENbHOCTh HM3JIOKEHUS y4eOHOro
MaTepHala, Py OTBETE€ Ha BOIPOC IOMYILIeHa OfHa rpydas omubdka u
(wnu) Gojiee NMBYX HEIOUYETOB, CTYASHT HCIBITHIBAET 3HAYUTEIIbHBIC
3aTPYAHEHUS], OTBEYasi Ha COMyTCTBYIOIHE BOIPOCHI

0,5

- CTyIEHT He MOXeT OOBSICHUTh (PHU3MYECKOW  CYIIHOCTH
paccMaTpuBaeMbIX SIBICHMH W 3aKOHOB, BBIIBUTb B3aMMOCBSI3U
(u3NIECKUX SIBICHUH U 3aKOHOMEPHOCTEHH;

- HE 3HAeT WJIM JaeT HEeBEPHOE OIpeNieNeHe U UCTONIKOBAHNE OCHOBHBIX
NOHATHH, 3aKOHOB, TEOpUH, (PHM3MUECKNX BEJIWYMH W WX EOUHHUI
U3MEpPEHUs,

- HE BEPHO BBIMOJIHAET 3aUCh (OopMyJI, TpauKOB, PUCYHKOB, CXEM

UTOoro

Kputepun oueHKH K NIPAKTHYECKOMY 3aJaAHUIO

Bajbl 3a
KpUTepUuu
OLICHKH

Od¢opmiieHue ycjioBus 3a1aHUA

MakcumaabHbIH
o0ay1 — 0,4 0anna

- BEpHO 0(hOpMIIEHO YCIIOBHE 3a/1a4H, TPECTABICHbI BCE
(u3HUECKNEe BETMYUHBI

0,4

- yCIIOBHE 3a7aHUsI OPOPMIICHO C HE3HAYUTENbHBIMU
HETOYHOCTSIMU, IPEJCTABJICHbI HEe BCE (PU3MUECKUE BEJTMUUHBI

0,2

2
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- YCJIOBHE 3aaHUsl OPOPMIICHO HEBEPHO 0
Hcnoab3oBanne pusnuecKod CUMBOJINKH MakcumaJjbHbIH
o0ay1 —0,5 danaa
- BEpHO 0003HaYEeHBbI CHMBOJIBI B YCJIOBUH 33/1a4H U B OpMyIIax, 0,5
HCIOJIb3YEMBIX B PELIEHUU 3a/1a4u
- BepHO 0003HAaYEHBbI CUMBOJIBI B YCJIOBHH 33/1a4H, JOMyIIeHa | 0,4
HETOYHOCTb B (OPMYIIax, UCMOJIB3YEMbIX B PEIIEHUH 3a/1a41
- jomyieHa | HeTOYHOCTh PU 0OO3HAYEHUH CUMBOJIOB B 0,3
yCJIOBUH 337a4H, | HETOUHOCTD B (POPMyJIaxX, UCIIONb3YEMBIX B
pelleHnH 3aa4uu
- nonyieHo 2 u 6oyiee HETOUHOCTH NMPHU 0003HAYEHUH CHUMBOJIOB 0
B YCJIOBUH 3a/1a4H, 2 1 Oosiee HeTOUHOCTEH B hopMyax,
HCIOJIb3YEMBIX B PELISHUU 3a/1a4i
ColurogeHne aIropuTMa peieHust MaxkcumajibHbIN
oasI —
0,3 daaaa
- PELIEeHME 3a0a41 OCYILIECTBISIETCS IO aJITOPUTMY . IEPEBOA 0,3
€IMHUL] I3MePEeHNsT PU3NIECKHUX BEIMYUH B MEXTyHapOIHYIO
cucremy enunul (CH); 3anmck HEOOXOMUMBIX (PH3HUECKUX
bopmys;, MaTeMaTHYECKHid pacdeTr no ¢pusnyeckor Gpopmyie
- AJITOPUTM PEIIEeHUs 3aJa4l OTCYTCTBY€ET 0
epeBoa ennuun usmMepenusi GusnUeCcKNX BeJIMYUH B MakcumaJjibHbIH
Mesxaynapoanyio cuctemy egunun (CH) oaja —0,3 6anaa
- BEPHO NEPEBEAECHBI PACYETHI IIEPEeBOAA BCEX €AUHHLL 0,3
u3MepeHus: PU3MUECKUX BEIHUNH B MEXIYHAPOAHYIO CUCTEMY
enunun (CH)
- nonyuieHa 1 ommbka nNpu NpOBEACHUH pacueTa mepeBoaa 0,2
€IMHUL] I3MEPeHNsT PU3NIECKUX BEIMYUH B MEXXTyHapOIHYIO
cucremy exunun (CH)
- JOMyIIeHbI 2 OUTHOKM MPU MPOBENEHUH pacyeTa rnepeBoa 0,1
€IMHUL] I3MePeHNsT PU3NIECKUX BEINYHH B MeKIyHapOIHYIO
cucremy enunun (CH)
- HEBEPHO MPOBEEHbI pacueThl IePeBO/1a BCEX €UHUL] 0
u3MepeHus: PU3MUECKUX BEIHYNH B MEXIYHAPOIHYIO CUCTEMY
enunun (CH)
Hcnoab3oBanne pusnueckux (popmya ajsi pemieHus 3a1a4u MakcumajbHbIH
oasa —
0,5 d6aaaa
- BEPHO H IOCJIEIOBATEIbHO 3aITUCaHbI BCe (POPMYJIBI B 0,5
COOTBETCTBUH C CUMBOJIMKON, HEOOXOMMBIE JUIsl YCTAHOBIICHHSI
COOTHOILIEHHSI CYIIECTBYIOLIETr0 MEXAY (PU3NIECKUMU
BEJIMYUHAMU
- IPaBUJILHO COCTABJIEHbl YPABHEHUs, CBA3bIBAIOLINE
(u3HUECKNEe BETMYUHBI
- BEPHO, HO HETIOCIIEIOBATEIbHO 3aMUCaHbI (POPMYJIBI B 0,4
COOTBETCTBUH C CUMBOJIMKOH, HEOOXOMMOM JJIs1 yCTaHOBIICHHSI
COOTHOILIEHHSI CYIIECTBYIOLIETr0 MEXAY (PU3NIECKUMU
BEJIMYUHAMU
- IPaBUJILHO COCTABJIEHbI YPABHEHUs, CBA3BIBAIOLINE
(u3HUECKHEe BETMUHHBI
- (hopmysTbl 3amKCcaHbI MOCIEAOBATEIPHO, HEBEPHO 3anucaHa | 0,3
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dhopMmyJia B COOTBETCTBUU C CUMBOJIUKON, HEOOXOMUMOM IJIs1
YCTAHOBJICHUSI COOTHOLIEHHUS CYILECTBYIOLIETO MEXKIY
(1)I/ISI/ILIGCKI/IMI/I BCIIMYNHaAMU

- IOTyIIeHA OJTHA OIIUOKA MPHU COCTABJICHUHU YPaBHEHHUIA,
CBA3BIBAKOIIINX (I)I/ISI/ILIGCKI/IG BCJIIMYNHBI

- (hopMyITBI 3aMKMCaHbI HEMOCIEOBATELHO, HEBEPHO 3amucaHa |
dhopMyJia B COOTBETCTBUU C CUMBOJIUKON, HEOOXOMUMOM IJIs1
YCTAHOBJICHUSI COOTHOLUEHHUSI CYILIECTBYIOLIETO MEXKIY
d)I/ISI/ILIeCKI/IMI/I BCIIMYNHaAMU

- IOMyIIeHa OTHA OIMUOKA NP COCTABIIEHUH YPABHEHHUIA,
CBA3BIBAKOIIINX (I)I/ISI/ILIGCKI/IG BCJIINYNHBI

0,2

- Bce (pOpPMYJIBI 3aMCAHBI HEBEPHO
- JOTyIIEHbI OLTHOKA MPU COCTABIIEHIH BCEX YPABHEHHI,
CBSI3BIBAIOINUX (PU3NUECKHE BEITUIIHBI

MaremaTtu yeckue pacuernl no pusnieckum popmyaam,
KOTOpbIE XAPAKTEPU3YIOT PACCMATPHUBAEMOE SIBJIEHHE C
KOJIHY€CTBEHHOH CTOPOHBI

MakcumaabHbIH
o0a1 — 0,5 0an0B

- BEPHO NMPOU3BEIECHBI BCE MATEMATHIECKUE PACUETHI 110 BCEM 0,5
¢dusnyeckum popMyiaM B COOTBETCTBUH C EAMHULIAMHU
u3MepeHuil pmnueckux BennunH (CH);
- BCE PE3yJIbTaThl MATEMATHUECKUX PACUETOB COEPIKAT
U(pPOBOE 3HAUEHUE U COOTBETCTBYIOLIEE eMy 00O03HAUEHHUE
eIMHULBI n3MepeHnst usnyeckux BenmudanH (CH)
- BEPHO MPOU3BEIEHBI MATEMATHYECKHE PACUEThI IO BCEM 0,4
¢buznueckumM GopMyiaM B COOTBETCTBUU C €IUHULIAMU
u3MepeHuii pmnueckux Bennyund (CH),
- B OJTHOM PEe3yJIbTaTe MATEMATUIECKOTO PacueTa CONEP>KUTCS
TOJIBKO €ro U(POBOE 3HAYCHUE
- HEBEPHO MPOU3BEICH MaTEMaTUYECKUI pacueT no 1 0,3
¢busmueckoit popmyJie, HO B COOTBETCTBUH C EAUHUIIAMHU
u3Mepenuil pmnueckux BennunH (CH);
- B OJJHOM pe3yJIbTaT€ MaTeMaTUUECKOTO pacueTa COAeP>KUTCS
TOJIBKO €ro U POBOE 3HAUCHUE
- HEBEPHO MPOU3BECH MaTEMaTUUECKUI pacyeT no 1 0,2
busmueckoit popmyne 6e3 ykazaHus eIUHUL H3MEPEHUN
¢usnueckux senuund (CH);
- BCE PE3YJIbTAThl MATEMATHYECKUX PACUETOB CONEPIKAT TOJIBKO
U(pPOBBIC 3HAUCHUS
- HEBEPHO NMPOU3BEEHBI BCE MATEMATHUECKHE PACUETHI 0
OTBer nocJie peuieHust 3a7a4u MakcumajbHbIN
oas —
0,2 0aajioB
- 3371442 B KOHLIE PEIEHUs] COAEP>KUT BEPHBIN OTBET 0,2
- 3a71a4a HEe COJIEPIKHUT B KOHIIE PELICHUs] BEPHOT'O OTBETA 0
YcTHoe 00bsiCHEeHHE peleHus 320291 MakcumajibHbIN
oas —
0,3 0aai0B
- OOBSICHEHUE PeIIeHUs 3aJaHMsI TOCIeIOBATENILHO, CBSI3HO, 0,3

JIOTUYHO, BbIBOA apryMEHTHUPOBAH U O6OCHOBaH; MPaBHUJIbHO U
0OCTOSATENIbHO aeTCsi OTBET (OTBETHI) HA COMYTCTBYIOIINE
BONPOC (BOMIPOCHI)
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- HE3HAYMTENbHO HapyLleHa NOCe0BaTelbHOCTb, IOTMKa 0,2
06bACHEHNS pelleHNs 3alaHus, BbIBOAbI apryMeHTUPOBaHbI 1

060CHOBaHbI; CTYAEHT UCMbITbIBAET HE3HAYMTE/bHbIE

3aTpyfHeHWs, 0TBeYas Ha CONyTCTBYHOLLME BONPOCHI

- 3HAUMTENIbHO HapyLLleHa Nocnef0BaTeIbHOCTb, SI0TMKa 0
06bACHEHNS peleHns 3afaHmns (CTYAEHT HE MOXET 06bACHUTD,

KakuM 06pa3oM NpuLLen K pelleHnto 3afjaHuns), BbIBOAbI He

MOTYT CYNTATbCA apryMeHTUPOBAHHbLIMW U 060CHOBAHHbIMMU;

CTYLEHT NCNbITbIBAET 3HAYUTE/IbHbIE 3aTPYAHEHUS, OTBEYAS Ha

CONyTCTBYHOLLME BOMPOCHI

1.4. MaTepnanbHO-TeEXHUYEeCKOe obecnedyeHne pfNA MPOBeAEHUA TMPOMEXYTOUYHOW
atTecrauunmu
BbinonHeHne 3afaHnii NPOMEXYTOUYHOW atTecTaunm NpoBoANTCA B y4ebHOM KabuHeTe
«®u3nka», nabopaTopnn PU3NKK.

15 Y4yebHo-MeTOAMYECKOE U WHHDOPMALMOHHOE ob6ecreyeHne [N NPOBeAeHUS
NPOMEXYTOYHOM aTTecTaumm

OCHOBHbIe yyebHble U3gaHuns

1 OvutpneBa B.®. dusnka ana npodeccuini 1 crneumanbHOCTER TEXHUYECKOTO
npouns: yu4ebHUK ANS CTYA. YUpexAeHuii cped. npodg. obpasosaHus / B.d. Amutpuesa. - 8-e n3g,,
cTep. - M.: 3patenbckuii LueHTp «AKagemus», 2020. - 496 c. B nep. ISBN 978-5-4468-9245-7

2. Omutpuesa B.®. ®usumka ana npogeccui M cneunasbHOCTEN TEXHUYECKOro
npodunsa: SlabopaTopHbIi NpakTUKyM: ydyebHoe nocobue/ B.®. Amutpuesa, A.B. Kopxyes, O.B.
MypTasuHa @ (5-e  wu3g.) (B 3nekTpoHHoOM  opmarte)  2019. https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. KanawHukos, H. M. ®usmka B 2 4. Yactb 1:y4yebHUK M NPaKTUKYM A/ CPeSHero
npodgeccuoHanbHoro o6pasosaHusi / H. IN. KanawHukos, C. E. MypaBbeB. — 2-e K3A., UcOp. U
pon. — Mocksa: MN3paTtensctBo KOpaiT, 2020. — 254 ¢. — (MpodgeccnoHanbHoe o6pasoBaHue). —
ISBN 978-5-534-09159-5. — TeKcT: anekTpoHHbI // IBC KO painT [canT]. — URL: https://urait.ru/

4. KanawHukos, H. M. ®u3mka B 2 4. YacTb 2 : y4ebHUK M NPaKTUKYM A/ CPefHero
npodgeccuoHanbHoro o6pasosaHusi / H. IN. KanawHukos, C. E. MypaBbeB. — 2-e K3A., UcOp. U
pon. — Mocksa: MN3paTtensctso KOpaiT, 2020. — 244 ¢. — (MpodgeccnoHanbHoe ob6pasoBaHue). —
ISBN 978-5-534-09161-8. — TeKcT: aneKTpoHHbIW // IBC KO panT [canT]. — URL: https://urait.ru/

5. NorsuHeHko O.B. dusmka: yuebHuk /O.B. JlorsmHeHko.- Mocksa: KHOPYC, 2019.-
342c.- (CpepHee npotheccmoHansHoe obpasoBaHue). ISBN 978-5-406-06464-1

JononHnTeNnbHbIE yYebHble N3LaHnsA

6. Bacunbe, A. A. ®usmka: yyebHoe nocobume AN cpefgHero nNpodeccroHanbHOro
obpasosaHusa / A. A. Bacunbes, B. E. ®degopos, JI1. [. XpamoB. — 2-e u3g., ucnp. n gon. —
Mocksa: M3gatenscteo OpaiTt, 2020. — 211 ¢. — (lMpoeccmoHansHoe obpasoBaHue). — ISBN
978-5-534-05702-. 2020 KOpaiiT- https://urait.ru/book/

7. MycuH, HO. P. ®dunsmka: konebaHusi, onTuka, KBaHToBas (hM3nKa: yuebHoe nocobue
ANnA cpefHero npodeccuoHansHoro o6pasosaHus / HO. P. MycnH. — 2-e u3fg., wuenp. u gon. —
Mocksa: M3gatenscteo OpaiTt, 2020. — 329 ¢. — (MpoeccmoHansHoe obpasoBaHue). — ISBN
978-5-534-03540-7. — TeKcT: aneKTPOHHbIW // IBC KO palT [cainT]. — URL: https://urait.ru/

8. MycuH, KO. P. ®u3anka: mexaHuUKa CNOWHbIX Cped, MONeKynspHas (uavka u
TepMoAMHamMmMKa: yyebHoe nocobue Ana cpefHero npodeccumoHanbHoro obpasosanus / HO. P.
MycnH. — 2-e u3a., ucnp. u gon. — MockBa: M3pgatenbctBo HOpainT, 2020 — 163 ¢ —
(MpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-03000-6. — TeKCT: 3n1eKTPOHHbIN // OBC
FOpaiT [caiT]. — URL: https://urait.ru/bcode/
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https://academia-
https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/

MNHTepHeT-pecypcsl

9. www.fcior.edu.ru (PegepanbHbIil LEHTP MHPOPMALMOHHO-06pa30BaTe/IbHbIX PECYPCOB)
10. www.dic.academic.ru (Akagemuk. Cnosapu 1 aHLUKNONELUN)

11. www.booksgid.com (3nekTpoHHas 6ubamnoTeka)

12. www.globalteka.ru (FnobanbHas 6MGAMOTEKA 3NEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EguHOe OKHO fOCTyna K 06pa3oBaTe/ibHbIM pecypcam)

14. www.st-books.ru (Jlyuwas yuebHasa nutepatypa)

15. www.scool.edu.ru (Poccuiickuii 06pa3oBaTesibHbIA nopTa)

16. www.ru/book (9neKTpoHHas 61bMoTeYHas cmcTema)

17. www.alleng.ru/edu/phys.htm (O6pa3oBatenbHble pecypcbl IHTepHeTa - PU3nKa)

18. www.school-collection.edu.ru (EguHas konnekums LApoBbIX 06pa3oBaTe/ibHbIX PECYPCOB)
19.24 https//fiz,1september,ru (¥Y4ebHo-MeTOAMYECKAA raseTa «PU3MKa»)

20. www.n-t.ru/nl/fz (Hobenesckue naypeatbl No gu3mnke)

21. www.nuclphys.sinp.msu.ru (FepHas ursmka B IHTEpHETE)

22. www.college.ru/fizika (Moarotoska K EI3)

23. www.kvant.mccme.ru (OKypHan «KBaHT»)

24. www.yos.ru/natural-sciences/html (XKypHan «IyTb B HayKy»)

MeTogunyeckune ykasaHusa 1 06yyatoLnxcsa No 0CBOEHUIO ANUCLUMIUNHBI

25. MeToauyeckune ykasaHus ana oby4yarowmxcs rno BbINMONHEHUIO NPaKTUYeCKUX paboT.
26. MeToanyeckne ykasaHma ana obyyarowmxcs no BbiNoJIHEHUIO NabopaTopHbIX paboT.
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