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1. MACHIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JJUCHUTLIAHBI
OY .10 ®PU3UKA (YTJTYBJEHHbBIU YPOBEHD)

1.1. O6snacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamMmma yd4eOHOM JUCHUIUIMHBI SIBJISETCS YacThlO IPOTPaMMBbI
MOJATOTOBKH CIleUaincToB cpennero 3peHa (nanee — [IIICC3) B cootBercTBUN ¢ PI'OC
CIIO no cnemuansHocT 13.02.11 TexHmueckas SKCIulyataius ¥ OOCITy)KHUBaHHE
AIEKTPUUYECKOTO U AJICKTPOMEXaHUYECKOT0 000PY10BaHUS (TI0 OTPACTISIM).

1.2. MecTOo y4eOHOIi TMCUMILUIMHBI B CTPYKType MPOrpaMMbl NMOATOTOBKH
CNEeNMATHCTOB CPeIHEro 3BeHa:
VYyebHas qucuMIUIMHA BXOIUT B 0011eo0pazoBarenbubiid uki [ITTCC3

1.3. lesu u TpeOOBaHUA K pPe3yabTATAM OCBOCHHS Y4eOHOM TUCUMIIIMHBI:
N3yyenne DUCHUIUIMHBI HAMpPaBICHO Ha (POPMUpPOBAHUE OOIIUX KOMIETEHIUH,
BKJIFOYAIOUIUX B C€0sI CIIOCOOHOCTB:

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEICTBAa I[IOMCKAa, aHaiuu3a |
UHTEprpeTanuu WHboOpMaMl U WHGOPMAIIMOHHBIE TEXHOJIOTHUHU [JIS BBIMOJIHEHUS
3a/1a4 mpo(deccuoHaIbHOMN NeITeTbHOCTH.

OK 03. ITmanupoBaTh U peaqu30BBIBATH COOCTBEHHOE MpodhecCUuOHATBLHOE U
JUYHOCTHOE pPA3BUTHE, MPEANPUHUMATENBCKYIO NESITEIIBHOCTh B MPO(ECCHOHANIBHON
cdepe, UCIOIB30BATh 3HAHUS MO (PMHAHCOBOW IPAMOTHOCTH B Pa3IUYHbBIX KHU3HEHHBIX
CUTYaIUsIX.

OK 06. IIposaBnsaTe TpakIaHCKO-NIATPUOTHYECKYIO IMTO3UINIO, JEMOHCTPUPOBATH
OCO3HAaHHOE IMOBEJECHUE HAa OCHOBE TPAJULMOHHBIX OOIEYEIOBEYECKHX LEHHOCTEH, B
TOM 4YHCJE€ C YYETOM TapMOHHU3AIMU MEXKHAIMOHAIBHBIX M MEXKPEIUTHO3HBIX
OTHOILICHUI, IPUMEHATHh CTAaHAAPTHI AHTUKOPPYIMIIUOHHOTO MOBEJACHUS.

OK 07. ConelicTBoBaTh COXPaHEHUIO OKpY’Karouien cpenpl,
pecypcocOepeKeHn0, MPUMEHITh 3HaHWS 00 W3MEHEHUU KiIuMaTa, MPUHIIUIIBI
OepeKITMBOTO TIPOU3BOICTBA, YOPEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYaIIHSIX.

B pesynbTaTe ocBOCHMS Y4eOHOU MUCIUIIIUHBI 00YYaAIOIMIUNUCS JTOJDKEH JOCTHYb
CJIEIYIOILLME PE3YIIBTATHI:

JUYHOCMHbIE:

- YyBCTBO TOPJOCTH U YBaXXEHUSI K MUCTOPUM U JOCTHKECHHUSIM OTEUECTBEHHOM
dbu3uyeckold Hayku; (QuU3MUECKH TpaMOTHOE TIOBeAeHHE B MpodheCcCHOHATBHON
NEeSATEIBHOCTU U OBITY TIpH 00pallleHnu ¢ TpruOOpaMu U YCTPOUCTBAMM;

- TOTOBHOCTh K MPOAOJDKEHHIO OOpa3oBaHUs U TOBBIINICHUS KBaTU(PUKAILIMU B
n30paHHOM Tpo(ecCHOHaNBbHON JEeATEIbHOCTH M OOBEKTUBHOE OCO3HAaHUE POJIU
(bU3UYECKNX KOMIETEHIIUNA B ATOM;

- YMEHHE UCIOJIb30BaTh JOCTIIKCHHSI COBPEMEHHOW (M3MUECKOW HAyKu U
Gu3NUEeCKMX TEXHOJOTHM [IJI1 TIOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpAHHOM MpodecCuoHaTIbHOM eATeTbHOCTH;



- YMEHHME CaMOCTOSTENbHO JOOBIBaTH HOBBIE N7l ce0s (PU3MUYECKUE 3HAHUS,
UCIIOJIb3YSI JIJISl 3TOTO IOCTYMHbIE UCTOYHUKN MH(POPMALINH;

- YMEHHE BBICTPAaUBATh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaHHAE IO
penieHunto o0Iux 3aj1ady;

- yMEHHE VYHOPaBJISITH CBOEH MO3HABATEIBHOU JESITENbHOCTHIO, MPOBOJIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS;

MemanpeomenHule:.

- HCIIOJIb30BAHHME PA3IMYHBIX BHUAOB [MO3HABATEIbHOM JAEATEIBHOCTH IS
pemeHus  (QU3MYECKUX  3a7a4, MPUMEHCHHE OCHOBHBIX METOJOB  TIO3HAHUS
(HaOnrofeHust, OIMUCAHUS, W3MEPEHUs, HKCIEPUMEHTa) [JIsl U3YYCHHUS Pa3IuIHbIX
CTOPOH OKPYXarOUIEN JTEUCTBUTEIBHOCTH;

- UCIIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYaJIbHBIX OINEpaIlfii: TOCTAHOBKU 3a]1auH,
dopMynupoBaHUsA THUNOTE3bl, aHaIM3a W CHHTE3a, CpaBHEHHs, OO0OOIICHHUS,
CUCTEMAaTHU3allK, BBISBICHUS TMPUYMHHO-CIEACTBEHHBIX CBS3€H, MOUCKA AaHAJIOTOB,
(dbopMynMpoBaHMs BHIBOJIOB JIJISl U3YUYEHUsS] PA3IMYHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
SABJICHUM W TPOIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOJMMOCTH CTAJIKUBATHCS B
npodeccroHanbHO cdepe;

- YMEHHE T€HEpUpPOBATh MJIEU M OMPEIEIATh CPEACTBA, HEOOXOAMMBIC IS UX
peanu3anuu;

- YMEHHE HCMOJb30BaTh PA3IMYHbIE UCTOYHUKHU JJIA MOJYy4YeHUsS (PU3UUECKOU
nH(pOpMaIH, OLIEHUBATH €€ TOCTOBEPHOCTH;

- YMEHHWE aHAJM3UPOBATh U MPEICTABIATh HH(POPMAITHIO B Pa3IMYHBIX BHJIAX;

- yMEHHE IMMyOJIMYHO TPEACTaBIATh PE3YJNbTaThl COOCTBEHHOTO HCCIIEOBAHMUS,
BECTH JHCKYCCHUHM, JOCTYTHO W TapMOHHMYHO COdYeTas coJepkaHue Hu (QOpMbI
MpeACTaBIsIeMON HH(pOpMaLUK;

npeomemmuule:

- c(hOpMUPOBAHHOCTH MPEJICTABICHUNA O POJH U MecTe (PU3UKU B COBPEMEHHOMU
HAy4YHOW KapTHUHE MHpa; TOHHUMAaHUE (PU3NYECKOW CYITHOCTH HAOIIOJAEMBbIX BO
Bcenennoit siBnenuii, ponu gusuku B GOpMHUPOBAHUU KPYro3opa M (PYHKIIMOHAILHON
IPaMOTHOCTH YeJIOBEKa JUIsl peUISHUs TPAKTUYECKUX 3a]1aY;

- BJIaJICHUE OCHOBOIIOJIAral0IIUMHU bu3nUecKuMu MOHATHUSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE MCIOJIb30BaHHE (PU3MUECKOU
TEPMUHOJIOTUHA U CUMBOJIUKH;

- BJIQJICHHE OCHOBHBIMH METOJaMHM HAyYHOTO ITO3HAHUS, WCIIOJIb3YEMBIMU B
dbusuke: HAOMIOIEHUEM, OTTMCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

- yMeHHsl 00pabaThiBaTh pe3yJbTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTH
MEXAy (U3NYECKUMHU BEIMYWHAMHU, OOBICHATH TOJYyYCHHBIE pe3yJbTaThl W JiejaTh
BBIBOJIBL

- c(pOpMUPOBAHHOCTHh YMEHHUS peliaTh GU3NUECKHE 3a4a4u;

- ¢cOpMUPOBAaHHOCTH YMEHUS MPUMEHSTH MMOJTYyYEHHbIC 3HAHUS JUTsI OOBSICHEHUS
YCJIOBHM TPOTEKaHUsl (U3MYECKUX SBJICHUM B MPHUPOE, MPOoPeCCHOHAIBHON cdepe u
JUTSI IPUHATHS IPAKTHYECKUX PEIICHUI B TOBCEAHEBHOM JKU3HMU;

- copMHPOBAHHOCTh COOCTBEHHON TO3WIIMHM 110 OTHOIIEHHWIO K (PHU3UICCKOU
uH(pOopMaIuu, MoydaeMoi U3 pa3HbIX HCTOYHUKOB.



1.4 KosinuecTBO 4aCOB Ha OCBOCHHE NIPOrpaMMbl Y4eOHOM AUCHUIIIHHBI:
MakcuManibHOM yueOHOM Harpy3ku oOydarornierocs 154 yaca, B TOM 4uciie:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydarotierocs: 139 dacos.



2. CTPYKTYPA M COJAEPXKAHUE YUYEBHOM JJUCHOUILJINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Buna yueOHoii padoThl O0bem yacon

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero mo nmporpamMme JUCUMILTAHBI) 154
KOHCYJIbTallu1 5
MPOMEKYTOYHASI aTTECTALHS 10
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 139

B TOM YHUCIJIE:

JIEKIH, YPOKHU 77
IIPAKTUYECKUE 3aHITHSI o4
71ab0paToOpHbIEC 3aHATHUS 8

[TpomesxyTounas arrectanus B popme
I cemectp - apyrue hopMbl KOHTPOIIA (CpeaHHI Oal MO TEKYIIUM OIIEHKaM YCIIEBaeMOCTH)
II cemectp - sx3amMeHa




2.2. TemaTu4eckuii J1aH u cogep:xkanue yuyeoHoii nucuunauabl OY /.10 ®@usuka (yriy0aeHHbIH YPOBeHb)

Konanl
KOMIIeTEeHIIMIA,
HanMenoBamme Conep:kanue y4eOHOT0 MaTepuasia, JJadopaTopHble U NPAKTHYECKHe 3aHSITHSA, O6Lem YpoBens ¢dopmupoBanu
caMmocTosiTeJIbHAast pabora o0y4yaronierocsi, Kypcosasi padora (nmpoekr) (eciu 10 KOTOPBIX
pa3iesioB U TeM . 4acos OCBOCHMA
IPEIYCMOTPEHBI), HHbIE BHbI Y4e0HOH PadoThl B COOTBETCTBHH € Y4eOHbIM IIJIAHOM cnocodcTByeT
3J1eMEeHT
NPOrpaMMBblI
IlepBblii cemecTp
BBenenue Coaep:xanue y4eOHOIro MaTepHuaJia
®dusnka — pyHaaMeHTaIbHas HayKa o pupoje. EcTecTBeHHO — Hay4YHbII MeTo 2 1
MIO3HAHUS, €70 BO3MOXHOCTH U TPAHULIBI IPUMEHUMOCTU. MojennpoBanue GpU3nUeCKux
SBJICHUH U NPOLIECCOB. POJIb SKCIIEpUMEHTA M TEOPUHU B IIPOLECCE [TO3HAHUSA IPUPOJIBI.
®dusnueckas BenuunHa. [lorpemHocTn n3MepeHnit Gu3ndecKkux BennuuH. Ou3nueckue
3aKOHBI. ['paHuUIbl NPUMEHUMOCTH (U3NUECKUX 3aKOHOB. [ToHATHE O PHU3HUecKoit
KapTUHE MHpa. 3HaueHHe (PU3HKHU IPU OCBOEHUU CIIEUATIbHOCTH
Pasnen 1. Mexanunka 24 OK 02, 03,
Tema 1.1. Copep:xaHue yueOHOr0 MaTepuaja 06,07
KunemaTnka MexaHuueckoe JBUKEHHE. XapaKTEPUCTUKNA MEXaHWYECKOTO ABM)KECHHS: NEPEMELIEHUE, 2 1
MyTh, CKOPOCTb.
PaBHOMEpPHOE NPSIMOIIMHENHOE JBUKECHHE.
Yckopenue. PaBHonepeMeHHOE NPSIMOJIMHENHOE JIBH)KEHUE. 2 1
CBobosHOe MajieHue Ted.
JIBu>keHue Tena, OpOoIIeHHOTO MO/ YTJIOM K TOPU30HTY.
PaBHOMEpPHOE IBUIKEHUE IO OKPYKHOCTHU
IIpakTuyeckoe 3ausaTue Nel Pemenue 3anau «PaBHOMEpHOE IBUKEHUEY 2 2
IIpakTnyeckoe 3anaTue Ne2 Pemenne 3a1a4 «PaBHOYCKOPEHHOE ABM)KEHUE» 2
Tema 1.2. Coaepxanue yueOHOIro MaTepuaa
3akonbl Mmexanuku| [lepssiit 3akon Hetotona. Cuna. Macca. Umnynsc. 2 1
Herorona Bropoii 3akon HeroToHa. OCHOBHOM 3aKOH KJIaCCUUECKON TMHAMUKH.
Tperuii 3akoH HproToHa.
3aKkoH BCEeMUpPHOTO TAroTeHus. I'paButarmonHoe noine. Cuna TspkecTH. Bec. CrocoOsl 2 1
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HU3MEPEHUS MacChI TEJl.
CuJiel B MEXAHUKE.

JlabopaTopHoe 3ansitue Nel "V3ydyeHne ocoOCHHOCTEH CHITbI TPEHUS (CKOJIbXKEHUs)"

IIpakTnueckoe 3ansaTne Ne3 Pemenue 3anay «3akoHbl MexaHuku HproToHa»

N

2,3

IMpakTuyeckoe 3ansitue Ned4 Pemienue 3anau "J[BukeHue moj AEHCTBUEM HECKOJIBKHUX
cun»

Tema 1.3.
3akoHBI
coXpaHeHHs B
MEXaHHUKe

Copep:kanue y4eOHOIro MaTepuaJa

3aK0oH COXpaHEHHUs UMITYyJIbca. PeakTUBHOE IBU)KEHHUE.

PabGora cumibl. PaGora noTeHHMaNBbHBIX CHI. MomHOCTh. JHeprus. KuHeTwdeckas
sHeprusi. lloTreHuuaneHas oSHEprus. 3aKOH COXpPAHEHHUS MEXAaHWYECKOW JHEPTHUHU.
[IpuMeHeHne 3aKOHOB COXpaHEHHUSI.

IIpakTHyeckoe 3anaTHe NeS Pemenue 3a1a4 " 3aK0H COXpaHEHUsI UMITYJIbCAY

IIpakTnueckoe 3anaTne Ne6 Pemenve 3a1a4 "3aKoH cOXpaHEHHS SHEPTUN»

2,3

Paspnen 2. OCHOBBI MOJICKYJISAPHOI (PM3MKH U TEPMOJAMHAMHUKHI

16

Tema 2.1.
OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOM
TeOPHUM.
HpeaJbHbIN ra3

Coaep:xaHue yueOHOro MaTepuaJia

OCHOBHBIE NOJIOKEHNSI MOJIEKYJISIPHO-KUHETHYECKON TeopuH. PazMepsl U Macca MOJIEKYII
n atomoB. bpoyHoBckoe asmxenue. Huddys3us. Cuiabl U SHEPrus MEXMOJEKYJISIPHOTO
B3auMoieiicTBus. CTpoeHHe ra3000pa3HbIX, )KUIKUX U TBEpAbIX Tesl. CKOpOCTH ABHKEHHS
MOJIEKYJ U UX U3MEpPEHHUE.
Wneanenblii ra3. [laBnenune rasza. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKOMH]
teopun. Temmeparypa u ee wu3MepeHue. [a3oBble 3akOoHBL. AOCONIOTHBIN HYJb
TeMieparypsl. TepMoauHamMudeckast IKajga TEMIIEPaTyphl.

YpaBHEHHE COCTOSHUS UACATBHOro raza. MoJssipHas ra3oBasi IOCTOSIHHASL.

IIpakTnyeckoe 3anaTtue Ne7 Pemenue 3anau «YpaBHeHue MenpaeneeBa-Knaneipona.
I"a30BbI€ 3aKOHBD)

Tema 2.2.
OcHOBBI
TEePMOIMHAMHUKH

Conep:xaHue yueOHOro MaTepuaJia

OcHOBHBIE TIOHATUA M oOmpeneneHus. BHyTpeHHssi sHeprust cucteMbl. BHyTpeHHss
SHEpPTHsl HuJeadbHOTO Traza. Pabota um Temmora kKak ¢GOpMBI TIEpelIadyd JIHEPTHUH.
TemmoemMkocTh. Y ienpHas TEIIOEMKOCTh. Y paBHEHHE TETUIOBOTO OanaHca.

[TepBoe Havasio TepMoMHAMHUKU. AuabaTHbIN nporiecc. TemmoBeie ABuraTend. [Ipunimmn
JecTBusA TemnoBok MamuHabl. KIT TemmoBoro nBurarens.
BTopoe Hauano TepmoanmHaMuKh. XOJOAWIbHBIE MalIMHbL. OXpaHa NPUPOIbI.

IIpakTnueckoe 3ansaTue Ne Pemenue 3anau «llepBblil 3aKOH TEPMOAMHAMUKH.

[IpumeneHue nepBoro 3aK0Ha TEPMOJMHAMUKY K U30IPOLIECCAM».

OK 02, 03,
06,07
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Tema 2.3.

Copep:kanue y4eOHOIro MaTepuaa

CaoiicTBa mapoB |Vcnapenue u koHeHcanus. HachlmeHHbIi map u ero cBoicTBa. AOCOMIOTHAS U 2 1
OTHOCHTEIbHAs BIAKHOCTb Bo3ayxa. Touka pocsl. Kurnenue. 3aBUCHMOCTD TeMIEPATyphl
KHUIIEHU OT JaBieHus. [leperperslii map u €ero UCIoiIb30BaHUE B TEXHUKE.
JlabGoparopHoe 3ansiTue Ne2 «I3mMepeHrne OTHOCUTEILHON BIAKHOCTH BO3/1yXa» 2 2
Tema 2.4. Coaeprxanue yueOHOIro MaTepuaJa
CaoiicTBa XapakTepucTuKa KHUAKOTO COCTOSIHUS BeriecTBa. [10BepXHOCTHBIN IO KUAKOCTH. 2 1
JKHAKOCTel DHeprus MOBEPXHOCTHOTO CJI0sl. SIBIE€HUS HA TPAHUIIE )KUIKOCTU C TBEPIBIM TEIOM.
Tema 2.5. Kanunnsipuele siBieHusI.
CaoiicTBa XapaKkTepucTUKa TBEPIOTO COCTOSIHUSI BELLIECTBA YIPyrue CBOMCTBA TBEPAbIX Tel. 3aKOH
TBEePABIX TeJl I'yka. Mexannyeckue cBOWCTBa TBEP/IbIX Tell. TemnoBoe pacivpeHe TBepAbIX Tel U
KuJkocTel. [1naBnenne u Kpuctau3anus.
Paznen 3. DiekTpoanHamMuka 9 OK 02, 03,
Tema 3.1. Copep:xaHue yueOHOI0 MaTepuaja 06,07
DJIEKTPHYeCKoe  |DIEeKTPUUYECKHI 3apsii. 3aKOH COXpPaHEHUS JIEKTPUIECKOTro 3apsiaa. 3akoH Kymnona. 2 1
noJje OnexTpuueckoe nosie. HampspkeHHOCTh anekTpudeckoro nofs. [IpuHiun cynepno3unuu
nojneif. Pabora cun snextpocratuueckoro mnoisis. IloreHnman. Pa3sHOCTh MOTEHIMAOB.
OKBUIOTEHIMANbHBIE MMOBEPXHOCTU. CBSA3b MEXKIY HANPSDKEHHOCTbIO U Pa3HOCTHIO
ITOTEHIIMAJIOB JIEKTPUUYECKOTO MOJIS.
IIpakTnyeckoe 3anaTne Ne9 Penienne 3ana4 « QIEKTpUUECKOE MOJIEN 2 2
IMpakTuyeckoe 3ansaTue NelQ Pemenue 3anau «Konaencaropsl. Paznuunbie coeqnHeHUs 2 2,3
KOHJICHCATOPOB»
[IpoBogHMKM B 2JIEKTpUYECKOM Toyie. JIMAJEKTpUKM B  DJIEKTPUUECKOM  TIOJIE. 1 1
[Monspu3anus AUINEKTPUKOB.
Kongencaropsl. CoenuHeHHe KOHJIEHCATOPOB B OaTapero. DHEprus 3apsyKeHHOTO
KOHJIEHCATOpa. DHEPrus JIEKTPUUYECKOTO MOJIS.
IIpomexyTounas arrectauus - InddepeHunpoBaHHblii 3a4eT 2 2
Bropoii cemecTp
Tema 3.2. Conep:kanue y4eOHOro MaTepuaa 12
3aKoHbI YcnoBus, HeoOXoAUMbIE AJii BO3HUKHOBEHHS U MOJAJEP)KAaHUS DSJIEKTPUYECKOTO TOKa. 2 1
MOCTOSTHHOT O Cuna TOka M IUIOTHOCTH TOKa. 3akoH Owma uid ydacTKa Uenu. 3aBUCHUMOCTh
TOKA ANEKTPUYECKOTO COMPOTHUBICHUS OT MaTepualia, [UIMHbl M IUIOMIAU IONEPEYHOro
CeueHUs MPOBOJAHMKA. 3aBUCUMOCTh CONPOTHUBIICHUSI TPOBOJAHUKOB OT TEMIIEPATYPHI.
TernoBoe neiicTBUE AIEKTpUUYEcKOro Toka. 3akoH J[xoymsa-Jlenna. Pabota u MomHOCTH 2 1
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SJICKTPHUYCCKOI'O TOKA. COGI[I/IHCHI/IG IMPOBOJIHHKOB.

O/1C ucrounuka. 3akoH Oma ju1s noiaHoi nenu. CoeJMHEHNE HCTOUYHUKOB JIEKTPUYECKON 2 1
SHEpruM B Oarapero.
IpakTuyeckoe 3anaTue Ne 11 Pemenue 3a1ay «3aKOHBI TOCTOSTHHOTO TOKa) 2 2
IIpakTuyeckoe 3ansiTe Ne 12 Pemienue 3a1a4 «3aKOHbI IOCTOSIHHOTO TOKa» 2
JlabopaTopHoe 3ausitue Ne3 «M3yuenue 3akona Oma Jij1s1 ydyacTka 1enH, 2 2,3
MOCE0BATEILHOTO U MapajlIeIbHOTO COeMHEeHUS TPpoBOAHUKOB. 3mepenue D/1C u
BHYTPEHHETO COMPOTUBIICHUSI HCTOYHUKAY
Tema 3.3. Coaep:xanue y4eOHOIro MaTepHuaJia 6
DJIEKTPHYECKHH | DIIEKTPUUYECKHI TOK B METaJUIax. DIEKTPOHHBIN ra3. Pabora BeIX0a. DIEKTPUIECKUN TOK 2 1
TOK B Pa3JIMYHbIX |B JICKTPOJIUTAX. DIEKTpoiau3. 3akoHbsl Dapanes. [IpumeHeHue aneKkTpoan3a B TEXHUKE.
cpeaax BJIeKTqueCKI/Iﬁ TOK B ra3ax U BaKyyMe. HMonwnzanms raza. Buasl ra3oBbeIX pa3psiioB. 2 1
[Tonsitue o miasme. CBONCTBA M IPUMEHEHHUE JIEKTPOHHBIX IYYKOB.
DNEeKTpUUECKUN TOK B MOIYnpoBoAHUKaX. COOCTBEHHAs TPOBOJUMOCTh 2 1
MOJIyPOBOTHUKOB. [107ynIpoBOJHUKOBBIE TPHOOPEI.
Tema 3.4. Coaepxanue yueOHOro MaTepuaa 4
MarnuTHoe noJjie | BexkTtop MHAYKIIMM MarHUTHOTO NOJIsl. JleficTBME MarHuTHOTO TOJISl Ha IPSIMOJIMHEMHBII 2 1
MIPOBOJHHK C TOKOM. 3akoH Ammepa. B3aumonelictBue TokoB. MarHuTHbIHM moTok. PaGora
10 IEPEMEIICHUIO B MArHUTHOM T10JI€ TTPOBOJTHUKA C TOKOM.
JleficTBHEe MarHUTHOTO TOJIA Ha ABWXKYIIMiics 3apsaa. Cuna Jlopenna. Onpenenenue 2 1
YACIBHOTO 3apsiia. Y CKOPUTEIH 3apsKEHHBIX YaCTHII.
Tema 3.5. Coaepxkanue y4eOHOIro MaTepuaa 8 1
DJIEKTPOMArHUTH |DJIeKTpOMarHuTHas HHAYKIHs. BuxpeBoe anexrpuueckoe nosie. CaMOMHAYKIUS. DHEPTUs 2
asi MHAYKIUA MarduTHOTO MOJIS.
IpakTuyeckoe 3anaTue Nel3 Pemenne 3agau «MarauTHoe 1oie. DIIEKTpOMarHuTHas 2 2,3
WHIYKIUS
IpakTuyeckoe 3anaTue Nel4 Pemenne 3agau «MarauTHoe 1osie. DIIeKTpOMarHuTHas 2 2,3
WHIYKIUS
IIpakTuyeckoe 3anaTue NelS Pemenne 3anau «MarauTHoe nose. DJIeKTpOMarHuTHas 2 2,3
WHTYKITAS
Pa3nen 4. Kosiebanusi u BOJIHBI 20 0K 02, 03,
Tema 4.1. Conep:xaHue yueOHOro MaTepuaJa 2 1 06,07
MexaHnnueckne Konebarenpaoe nmkenue. ['apmonndeckue konebanus. CBOOOTHbIE MEXaHHUECKUE
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KoJ1e0anus

KosiebaHus. JInHeliHble MexaHn4eckue KojedaTesbHble cucTeMsl. [IpeBpalenrue s3Hepruu
npu KosiebaTenbHOM JBIKEeHUH. CBOOOIHBIE 3aTyXal0NINe MEXaHUYECKUe KoJIeOaHusl.
BbIHyX/1eHHbIE MEXaHUYECKHE KOJIEOaHHUs.

JlabopaTopHoe 3ansTueNe4 «/3ydeHre 3aBUCIMOCTH TIEpH0/1a KOIeOaHUH HUTSIHOTO
MasATHHMKA OT JIJIMHBI HUTH)

2,3

Tema 4.2.
Ynpyrue BoJIHbI

Coaep:xaHue y4eOHOIro MaTepuaJia

[TonepeuHble U IPOJOJIBHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI. Y pABHEHHE INIOCKON
oerymeit BonHbl. aTepdepenius BomH. [loHaTre o audpakiuu BoTH. 3ByKOBBIC BOJHBI.
YIbpTpa3ByK U €ro NpuMEHEHUE.

N

IIpakTuyeckoe 3anaTue Ne 16 Pemenue 3anau «Mexannueckue KoueOaHus U BOJTHBD)

IIpakTuyeckoe 3anaTue Ne 17 Pemenue 3anay «MexaHnuecKre KOJICOAHUS U BOJTHBD)

N

IIpakTuyeckoe 3anaTue Ne 18 Pemenue 3amay «MexaHnueckue KoJIeOaHUS U BOJTHBD)

Tema 4.3.
JIEKTPOMATHUTH
ple K0JIe0aHus

Coaep:xaHue yueOHOro MaTepuaJia

CBo0OoHBIE ANEKTpOMArHuTHeIE KoseOanus. [IpeBparienne sHEpruu B KoeOaTeaTbHOM
KOHTYpe€. 3aTyxaroliye 3J1eKTpOMarHuTHbIe Kojiebanus. ['enepatop He3aTyXaromux
ANIEKTPOMArHUTHBIX KosieOaHuil. BeIHYKIeHHBIE 2JIEKTPHUECKHe KoJIeOaHusl.

NIDOINININ

[lepemenHnsbIil TOk. EMKOCTHOE 1 MHIYKTUBHOE CONPOTHUBIIEHUSI IEPEMEHHOT0O TOKA. 3aKOH
Owma ju1s 1ieny nepeMeHHoro Toka. Pabora 1 MOIITHOCTh MEPEMEHHOTO TOKA.

I'eneparopsl Toka. Toku BeICOKOM YacTOThl. [lonydenue, nepegaya u pacupeaesicHue
anekTpodHepruu. TpaHnchopmaropsl.

Tema 4.4.
JJIEKTPOMATHUTH
ble BOJIHBI

ConepxaHue y4eGHOro MaTepuaJjia

DJEeKTPOMarHuTHOE MOoJe Kak 0COObI BUJI MaTepUu. DJIEKTPOMarHUTHBIE BOJIHBI.
Bubparop I'epuia. OTKpbITHIN KO€0aTENbHbBIN KOHTY.

N3o6perenue paano A.C. ITonoseim. [Tonsitue o paanocsssu. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH.

Pa3nen 5. OnTuka

12

Tema 5.1.
IIpupona cBera

Conep:xaHue yueOHOro MaTepuaJia

CKOpOCTh pacnpoCTpaHEHUs CBETA. 3AKOHBI OTPAKEHUS U NperoMiIeHus cBeTa. [lomHoe
oTpaxkeHue cBeta. JInnzpl. ['na3 kak ontudeckas cucrema. OnTuyeckre npuoOophl.

Tema 5.2.
BoJuHoBble
CBOICTBA cBeTa

Conep:kaHue y4eOHOro MaTepuaa

10

Nurepdepenius ceta. KorepeHTHOCTH CBETOBBIX Jiyue. IHTepdhepeHIrs B TOHKUX
menkax. [Tomocer paBHo# TommuHbl. Konbiia HetoToHa. Mcons3oBanue nHTEpPEpeHIIN
B Hayke U TexHuke. Judpakus cBeta. Audpaxiys Ha menu B napaiielbHbIX JTydax.
Hudpakuronnas pemetka. [Tonsitue o ronorpadgum.

OK 02, 03,
06,07
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[Tonapuzanus nonepeunsix BosH. [lonsgpuzanus ceeta. [IBoiiHOE JTydenperoMiIeHUE. 2 1

[Tonapounsl. ducnepcus ceeta. Bunel criektpoB. CriekTpsl ucnyckanus. CrieKTpsl

norjoueHus. YabTpaduoneroBoe u nHbpakpacHoe uzinydeHnus. PentrenoBckue ayqun. Ux

IIPUPOJIa U CBOMCTBA.

IIpakTuueckoe 3ansaTue Ne 19 Pemenue 3anau «IIpenomnenue ceera. Judpakunonnas 2 2,3

peleTka»

IIpakTuyeckoe 3anaTue Ne 20 Pemenue 3anau «lIpenmomenne ceeta. Judpakimonnas 2

peleTka»

IpakTnyeckoe 3ansiTue Ne 21 Pemenwne 3anau «[Ipenomienune csera. Judpakunonnas 2

peleTka

Pa3nes 6. CienuaJjibHasi TEOPUSL OTHOCUTEJIBLHOCTH 8

Tema 6.1. Coaep:xanue y4eOHOIro MaTepHuaJia 8
CnennanpbHas WNHuBapnaHTHOCTH MOyl CKOpOCTH B BakyyMme. [locTynatsl DiiHmreiina. [IpocTpancTso u 2 1
Teopus BpEMSI CIEIMATILHON TEOPUU OTHOCUTEIBHOCTH.
OTHOCHTEJIbHOCTH |CBsI3b MACChl M SHEPTHHU CBOOOJHOM YaCTHUIIBI. DHEPTHUS MOKOS 2 1

IIpakTnueckoe 3ansaTue Ne22 Pemenue 3anau «CBsI3b Macchl M S9HEPTUU CBOOOTHOMN 2 2,3

YaCTULIbI. DHEPIHsl TOKOS»

IpakTuyeckoe 3anaTue Ne23 Pemenue 3agau «CBsi3b MacChl U IHEPTUU CBOOOTHOM 2 2,3

YaCTHUI[bl. DHEPIUs OKOS»

Pasnen 7. DiieMeHTHI KBAHTOBOW PU3HKH 18 0K 02, 03,

Tema 7.1. Copep:xaHue yueOHOr0 MaTepUaIa 10 06,07
KBanToBasn TennoBoe nznyuenue. Pacnipenenenue 3Hepruu B CEKTpe aOCOIIOTHO YEPHOTO Tea. 2 1
ONTHKA KBanrtoBas runoresa [1nanka. ®otonsl. Buenrnuii porosnexkrpudeckuii 3pdekt.

Buytpennuit potospdexr. Tunsl potornementos. /laBienue cera. [lonsarue o

KOPIYCKYJISIPHO-BOJTHOBOM IIPUPOJIE CBETA.

IIpakTnueckoe 3ansaTue Ne24 Pemenue 3amau "dopmyna DiHIITEHHA 1715 2 2

dororddexra. DoroHs!"

IIpakTnueckoe 3ansaTue Ne25 Pemenue 3amau "®opmyna DiHIITEHA 115 2 2

dororddexra. DoroHs!"

IIpakTuyeckoe 3anaTue Ne 26 Pemmenue 3amau «KBaHTOBasI ONITHKAY 2 2,3

IIpakTnyeckoe 3ansitue Ne 27 Pemenne 3aau «KBaHToBast onTuKa» 2 2,3
Tema 7.2. Coaeprxanue yueOHOro MaTepuaa 2
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duszuka atoma

PasButue B3rIIA10B Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX CIIEKTpax
Bozopoja. SAnepHas moaens aroma. Oneitel 3. Pesepdopma. Mosens aroma Bogopoia 1o
H. bopy. 'nnoresa ne bpotinsa. CooTHomeHue HeonpeaeaeHHocTel [ elizenoepra.
KBaHTOBBIE T€HEPATOPBI.

Tema 7.3. Copep:kanue y4eOHOro MaTepuaa 6
dusuka EcrecTBeHHast painoakTUBHOCTb. 3aKOH paInOaKTUBHOTO pactajga. CriocoObl 2
aTOMHOI0 s1Apa HaOJIIOJICHUS U PETUCTPAIINU 3apsDKEHHBIX yacTull. Dddext BaBunona-UepeHnkona.
CtpoeHue aTOMHOTIO sijipa.
JledekT macchl, SHEPTUs CBA3M U YCTOMYMBOCTh ATOMHBIX sA1ep. S IepHbIe peakluu. 2
WckyccTBeHHast paluOaKTUBHOCTH. J{eJIeHue TSKEINbIX sIep.
[lennas snepHas peakuus. Ypasisemas LienHas peakius. SAaepHblil peakTop. 2
[TonydyeHue paagnoakTUBHBIX U30TOIOB U UX NPUMEHEHUE. brosiornyeckoe eicTBre
PaAMOAKTUBHBIX MU3JTy4YE€HUN. DIIEMEHTApHbIE YACTULIBI.
Koncyabranumn 5)
IIpoMe:xxyTOoUHasi aTTeCTAIUsA - IK3aAMEH 10
HToro no gucuunjinHe 154
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3. YCJIOBMS PEAJIN3ALIMYA TPOTPAMMBI YUEBHOW
TV CHUILIAHBI

3.1. TpeOoBaHussT K MHHUMAJBLHOMY MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecreyeHNI0 y4eOHOM TUCIUTIIUHBI:

Peanuzauus nporpammbl AUCHUIUIMHBL TPeOyeT HaJIW4yus y4eOHOro kaOWHeTa
GU3UKK 711 IPOBEACHUS 3aHATHI JCKIIMOHHOTO THUIIA, MPAKTUYECKUX 3aHATHH, B TOM
YHCJIe TPYNIOBBIX, HHAUBUAYATbHBIX, MICHbMEHHBIX, YCTHBIX KOHCYJIBTAINM, TEKYIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTeCTAIIHH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- cTieIMaaIu3upoBaHHast MeOelb (CTOJBI, CTYJIbS MO KOJUYECTBY 00YUaIOIINXCS);

- IOCKa YYeHHUYECKasl.

TexHauyeckue cpencTBa 00ydeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOECKTOP, SKPaH.

YueOHo-HArNIIHBIE  TOCOOMS:  IUIaKaThl, y4eOHO-HAIJIAJHBICE  TTOCOOMS,
obecrieunBaroIMe TeEMaTUUEeCKUEe UILTFOCTpAIMU 1Mo pabodelt mporpaMMe JUCHHUILUIHHBI,
B TOM YHCIIe, BUJCO-ayN0 MAaTepHaJIbl, KOMITBIOTEPHBIC MTPE3CHTAIINH.

KoMmmproTep mmMeeT J0CTyn K 3JIEKTPOHHO-OMOIMOTEUHBIM CHCTEMaM, BBIXOI B
rII00aNbHYIO ceTh IHTEpHET, OCHAIICH JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

3.2. Y4yeOHO-MeTOAMUYECKOe W HHPOPMALMOHHOe  olecrneyeHHe
peanu3anuu y4e0OHOM JUCUUIINHBI

OcHoBHBIE yUeOHbIe U3IaHUSs

1. Hmutpuea B.®. @Ousuka a8 mnpodeccuid W CENHMATBHOCTEH
TEXHUYECKOTO TPOouIis: yUeOHUK NIl CTyH. YUpeKIeHu cpea. npod. odpasoBanus /
B.®. Imutpuena. - 8-e uzn., crep. - M.: Uznatensckuii neHTp «Akagemusi», 2020. —
496 c. B nep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. @®usuka pns1 npodeccuid W CENHATBHOCTEH
TexHudyeckoro mnpodwist: JlaGopaTopHblii mpakTukym: ydeOHoe mocobue/ B.D.
Jmutpuena, A.B. Kopxyes, O.B. Myprazuna : (5-¢ uzn.) (B 2JI€KTpOHHOM (hopmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®u3uka B 2 4. Yacts 1 : yueOHUK U TPAKTUKYM JUJIs
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanamnaukos, C. E. MypaBbeB. —
2-¢ wu3n., ucnp. u jgom. — MockBa: M3marensctBo HOpaiit, 2020. — 254 c. —

(ITpodeccuonansnoe  obpazoBanue). —  ISBN 978-5-534-09159-5. —  Tekcrt:
anekrponubii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

4. Kanammnukos, H. [1. ®usuka B 2 4. Yactp 2 : y4eOHUK U TPAKTUKYM JJIs
cpennero npodeccuoHanpHoro oopazoBanus / H. I1. Kanamaukos, C. E. MypaBbeB. —
2-¢ w3a., ucnp. u gomn. — MockBa: MsmarensctBo FOpaiit, 2020. — 244c. —
(ITpodbeccuonansuoe  obpazoBanme). —  ISBN 978-5-534-09161-8. —  Tekcrt:

anekrponubii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/
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5. JlorBunenko O.B. ®wuszuka: ydebnuk /O.B. JlorBunenko.- Mockaa:
KHOPYC, 2019.- 342c.- (Cpennee mpodeccruonanbuoe obpazoanue). ISBN 978-5-
406-06464-1

JlonoJIHUTEIbHbIE YUeOHbIe U3TaHUsA

6. BacunbeB, A. A. ®dusmka: ydyebHoe TmocoOue IsI  CpeaHEro
npodeccuonanbHOro 0bpazoBanms / A. A. Bacunwes, B. E. ®enopos, JI. [[. XpamoB. —
2-¢ w3a., ucnp. u gon. — Mocksa: MznatensctBo IOpaiit, 2020. — 211 c. —
(ITpodeccnonansuoe obpazoBanme). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

7. Mycun, 0. P. ®usuka: konebanus, onTHKa, KBaHTOBas (hu3uKa: yaeOHOe
nmocobue st cpeHero npodeccruoHanbHoro oopazosanms / 0. P. Mycun. — 2-e u3n.,
ucrnp. u jgon. — MockBa: MHM3nmarensctBo FOpaiit, 2020. — 329 c¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:
anektponHbii // DBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, 0. P. ®wusmka: MexaHWKa CIUIOIIHBIX CpEl, MOJICKYJSIpHas
du3nka W TepMOJMHAMHKA: ydyeOHOe mocoOue sl CpelHero mnpodhecCruoHaIbHOTO
obpazoBanus / 10. P. Mycun. — 2-e uza., ucmp. u gon. — MockBa: U3narenscTBo
FOpaiit, 2020. — 163 c¢. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-
03000-6. — Tekct: omekrponnbii // OBC IOpaiir [caiit] — URL:
https://urait.ru/bcode/

HNHuTepHeT-pecypcenl

9.  www.fcior.edu.ru (DenepanpHplii  TEHTp  WHGOPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

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

11. www.booksgid.com (DnekTpoHHast OHOIHOTEKA)

12. www.globalteka.ru (I'mobanpHast OUOIHOTEKA DACKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EamHoe OKHO mocTyma K 00pa30BaTeabHbIM

ecypcam

14. www.st-books.ru (JIyuinas yaeOHas qureparypa)

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

16. www.ru/book (DaekTpoHHas OMOIMOTEYHAS CUCTEMA)

17. wwwe.alleng.ru/edu/phys.htm (OGpa3oBaTenbHbie pecypchl MHTEpHETA -
du3surka)

18. www.school-collection.edu.ru  (Exmnast  xoyuieKuusi  [U(GPOBBIX
00pa3oBaTeIbLHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YueOHo-MeToaMYeCKas ra3eta «Pu3nka)

20. www.n-t.ru/nl/fz (HoGeneBckue jaypeaTsl 1o pusuke)

21. www.nuclphys.sinp.msu.ru (Slnepuas dbusuka B MaTepHeTe)

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

23. www.kvant.mccme.ru (OKypnan «KsaHT»)

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

MeTtoauyeckue yKa3aHusi [Jsi  OOyYaIOIIHXCS 1O  OCBOEHHIO
AACHUTLTNHBI
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25. Meroanueckne yKazaHUs s OOy4YaroUIUXCs IO  BBIIOJHEHHUIO
MPaKTHYECKUX padoT.

26. Meroauueckue yKazaHUS JJs  OOy4aloOUIMXCs TIO BBITIOJHEHHUIO
J1a00paTOPHBIX padoT.

17



4.  KOHTPOJIb HW OLEHKA
YYEBHOU JUCHUIIJIMHbI

4.1.

PE3YJIbBTATOB OCBOEHMU

@opMbl 1 METOAbI KOHTPOJISI H OLIEHKH Pe3YJbTATOB 00y4eHH s

Pe3yabTarnl 00yyeHus

Dopmbl U
MeTObl KOHTPOJIS H
OLICHKH Pe3yJIbTaTOB

00y4eHust
Ooujue komnemenyuu: Texymuii KOHTPOJIb:
OK 02. Hcnons3oBaTh COBpPEMEHHBIE CpEICTBa IIOMCKa, aHajiu3a H | - ompoc YCTHBIN
UHTEepOpeTanuu uHOpMAMM HW  HH(POPMAIIMOHHBIE TEXHOJIOTUU s | (PpOHTAIBHBIN);
BBITIOJTHEHUS 33/1a4 NPOodEeCCHOHATBHON AesITeIbHOCTH. - TECTUPOBAHUE;
OK 03. [Ilnanuposatb U peaiu30BBIBATh COOCTBEHHOE | - BBITIOJIHEHUE
npodeccnoHanbHOE U JIMYHOCTHOE pa3BUTHE, MPEANPUHUMATENHCKYIO | MMCBMEHHOM paboThI;
NeSTeNbHOCTh B NPOQPECcCCHOHATBHON cdepe, HCIONb30BaTh 3HAHHS 1O | - BBITIOJIHEHUE
(brHAHCOBOW I'PaMOTHOCTH B PA3TUYHBIX KU3HEHHBIX CUTYaIIHIX. MPAKTUYECKOH paboThI
OK 06. [IposBasATh Ipa)x/1aHCKO-NaTPUOTHUECKYIO NO3ULMIO, | (MHAWBUyaJIbHAS
JEMOHCTPUPOBATh OCO3HAHHOE TIIOBEJCHHE Ha OCHOBE TPAIUIMOHHBIX | (hopMa pabOThI)
00IIIeYeTIOBEYECKMX IIEHHOCTEH, B TOM YHCIIE C YYE€TOM TapMOHHU3ALUH | - BBITIOJIHEHUE
MEXHAIIMOHAIBHBIX W MEXPEIUTHO3HBIX  OTHOUICHHWH, MPHUMEHATH | TaOOpaTopHON pabOThI
CTaH/IapThl aHTUKOPPYILIMOHHOTO TIOBEICHUSI. (pponranbHas  dopma
OK 07. CopeiicTBOBaTh  COXPAaHEHUIO  OKpYXKaromiel  cpenbl, | paboThI)
pecypcocOepexeHuto, NPUMEHATh 3HaHUA 00 H3MEHeHMHM KiuMarta, | [Ipomexyrounas
MPUHIMIBL  OEpPEeXIMBOTO IMPOU3BOACTBA, 3(PPEKTUBHO [EHCTBOBATH B | aTTECTAIUS B 1
Ype3BbIYAHBIX CUTYaLMSIX. cemectpe B Qopme
Ilpeomemmnuwie pe3ynromamel: apyrue (hopMbI
- cOpPMHPOBAHHOCTH MPEACTABICHUM O poaM H MecTe (U3HKU B | KOHTPOJISI (cpennmii
COBPEMEHHOW HayyHOW KapTHHE MHUpA; MOHHMaHHE (PU3MUYECKON CYHTHOCTH | Oalyl MO TEKyLIUM
HaOmo1aeMblx Bo BcenenHol siBneHuil, ponu ¢u3ukd B (HOPMHUPOBAHUM | OLIEHKAM
Kpyrozopa ¥ (yHKIMOHAJbHOW TIPaMOTHOCTH YEJIOBEKa JUId PpELICHHs | yCIIEeBa€MOCTH), BO 2
MPAaKTUYECKUX 33/1a4; cemectpe — B (opme
- BJIAJICHHE OCHOBOIIOJIATAIOIIUMU ¢bu3nyecKkuMu MOHATHUAMH, | SK3aMeHa.
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOpUSMHU; YBEPEHHOE HCIIOJIb30BaHUE | Meroa IIPOBEICHUS
¢bu3n4ecKoil TEPMUHOJIOTHH U CUMBOJIUKH; IIPOMEXYTOUYHON
- BJIAJICHNE OCHOBHBIMU METOJAaMHU HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIMHU B | aTTECTALlMH -
¢u3uke: HaAOIIOACHUEM, OIMCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM; BBITIOJTHEHUE

- yMeHus oOpabaTbIBaThb pe3yJNbTaThl HU3MEPEHHUH, OOHAPYKHUBATh
3aBUCHUMOCTh MEXAy (PU3MUECKHMMM BEIMYMHAMHU, OOBSACHATH IMOJIY4YECHHBIE
pE3yJIbTaThl U AENaTh BBIBOJBL;

- chopMHpPOBAaHHOCTH YMEHHUS peliaTh (u3nYecKue 3aauu;

- c(hOpMUPOBAHHOCTb YMEHHUS NPUMEHSTHh IOJyYCHHbIE 3HAHUSA IS
OOBSICHEHUS YCIOBHM TNpoTeKaHUs (U3MUECKUX SBIEHUH B MPUPOAE,
npodeccuoHambHON cdepe H Ui MPUHATHS TPAKTUUYECKUX pEIIeHUH B
MMOBCEIHEBHOMN JKU3HH;

- c(pOPMHUPOBAHHOCTH COOCTBEHHOM MO3MIIMHU MO OTHOUIEHUIO K (PU3NYECKOM
nH(pOpMalKY, NOJy4aeMON U3 pa3HbIX HICTOYHHUKOB.

KOMIIJICKCHOT'O 3aJaHUsA
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4.2. MoHA OUWEHOYHBIX CPeICTB /Jsi NpPOBeJdeHHs] TNPOMEKYTOYHOM
aTrecTaluu 00y4YarOIIUXCS 10 JUCHUIINHE

IToxka3zares i ¥ KpUTEPUU OLICHUBAHUA KOMITETCHIIMH
[lokazarenmn W KpUTEpPUHM OLICHUBAHUS KOMIIETEHUMN, ONHCAHUE IIKall
OIICHUBAHUS COAEPIKATCS B MPUIIOKECHUH 1.

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

MeTOIll/I‘IeCKI/Ie MaTepHuaJIbl

MCTOI[I/I‘-ICCKI/IC MaTCpUuaiibl, OIPCACIIAIOMINC IMPOLCAYPblI OLICHUBAHHWA 3HaHI/H>'I,
YMGHI/Iﬁ, XApaKTCPU3YIOIHUX (bOpMI/IpOBaHI/Ie KOMHGTGHHHﬁ, COACPIKATCA B IIPUIIOKCHUHU
1.
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Ipuioxkenne 1
KoHTpo/IbHO-0LIEeHOYHBIE CpeIcTBa
AJIs1 IPOBe/IeHUs MPOMEKYTOYHOI aTTecTAlMU N0 JMCIHUIIHHE
OV 1.10 ®PU3BHUKA (YIJIYBJIEHHBIN YPOBEHbD)

1.1. ®opma npomMeKyTOUHOM aTTeCTAMM . IK3aMeH (2 ceMecT)).

1.2. Cucrema oneHMBAHHSA Pe3y/IbTATOB BbINOJHEHHUS 3aJaHUM

OrneHuBaHuE pe3yabTaTOB BBHITOJHEHHS 33aJaHUN MPOMEKYTOUYHOU aTTeCTalMU O0yJaroIlInuXCs
OCYILECTBIISETCS HA OCHOBE CJICAYIOUIMX PUHIIUIIOB!

JOCTOBEPHOCTH OIICHKH — OLIEHUBACTCS YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHUH,
IIPAKTUYECKOI'O OIbITa, OOMUX U MNPO(ECCHOHAIBHBIX KOMIETEHIMH, NPOJEeMOHCTPUPOBAHHBIX
OGy‘-IaIOH_II/IMI/ICSI B XOA€ BBIINIOJIHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKH — OLI€HKAa BBIIOJIHEHUS 3a/laHUil JOJDKHA MPOBOAUTHCS B OTHOIICHUU
TEX KOMH@TCHHI/Iﬁ, KOTOPLIC H606XO[[I/IMI)I JIIA B(I)Q)CKTI/IBHOFO BBIINIOJIHEHUA 3aJaHUA,

HA/IeKHOCTH OLIEHKM — CHCTEéMa OLICHMBAHUS BBIOJIHEHUsS 3aJaHuil J0/pkHa 00danaTh
BBICOKOW CTEINEHBIO YCTOWYMBOCTH IPU HEOJHOKPATHBIX OICHKAX YPOBHS CHOPMUPOBAHHOCTU
3HaHU, yMEHUH, IPAKTUYECKOI' 0 OIBITA, OOLIUX U MPO(HECCHOHAIBHBIX KOMIETEHIUI 00y4aroLIXcs;

KOMIIZIEKCHOCTH OILICHKH — CHCTEMa OICHHBAHUS BBIIIOJITHCHUA 3aI[aHl/If/'I JOJI2KHA ITO3BOJISATH
MHTETPAaTUBHO OLIEHUBATh 001IMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMN 00YyYaroIuXcs;

00BEKTUBHOCTHU OICHKUM — OICHKAa BBbINMOJIHCHUA KOHKYPCHBIX 3aI[aHI/If/'I JOJDKHAa ObLITH
HE3aBUCUMOM  OT  0COOEHHOCTeH  NpOoQecCHOHANbHON  OpUEHTAMM  WIM  NPEANOYTEeHHH
IIPEINOIaBaTeNeH, OCYILECTBIIIOIMX KOHTPOJIb WA aTTECTALMIO.

[Tpu BBINONIHEHUH IPOLIETYP OLIEHKH 3a/laHUH NCIIOIb3YIOTCS CIEAYIOIINE OCHOBHbBIE METO/IbI:

MCTO/] pacucTa IEPBUIHBIX 6aJIJIOB;

METOJ pacyeTa CBOJHBIX 0aJIJIOB;

Hcnonp3yercs nsitu 6anbHas MIKaia sl OEHUBAHUS PE3YyIbTaTOB O0yUEHUS:

ITepeBo nsiTH GalTbHOM IIKAJIBI y4€Ta PE3YJIbTATOB B MATH OAJIbHYIO OLIEHOYHYIO HIKAJTY:

Ouenka KosnnuectBo 02,1108, HAOpaHHBIX 32 BHINOJIHEHHE

TEOPETHYECKOr0 ¥ MPAKTHYECKOI0 3aJaHus,

cpeaHuii 0a/171 0 HTOraM aTTeCTAlluU

O1eHKa 5 «OTIMYHOY 4,6-5
OneHka 4 «Xopouo» 3,6-4,5
Orenka 3 «yJOBJICTBOPUTEIHLHOY 3-3,5
Onenka 2 «HEeyAOBIETBOPUTEIBHO» <29

1.3. KoHTpPoOJIbHO-0LIEHOYHbIE CPeICTBA
1.3.1 3apanmne:
3ananue:
1.CobecenoBanue 1o BorpocaM (2 Bompoca).
2. Pemnts 3amauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHnueckoe IBHXEHHUE: OMPENEIICHUE, TPACKTOpHs, MPONAEHHBIN MyTh, MEpPEMENICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

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

3 I'pacduk paBHOMEpPHOTO BIXKEHUS. PaccMOTpeTh Ha mpumMepe:

4 PaBHOYCKOpEHHOE JBMKEHHE: ONIPEIEIeHHEe, YCKOPEHHE, CKOPOCTh, EpEMEIIEHUE.

5 I'paduk ckopocTy IpU PaBHOYCKOPEHHOM JIBIXKEHUH. PaccMoTpeTs Ha mpumepe:
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6 CBoOomHOE mazeHUE Tell. Y CKOpeHHEe CBOOOMHOTO majeHus. KuHemaTHdyeckue ypaBHEHUS
pu CBOOOTHOM TIa/ICHHH.

7 JIBMKEHUE MO YTIIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

10 Macca. Cuna. UneptHOCTB. BTOpOIi 3aK0H HBIOTOHA M1 €70 0COOEHHOCTH.

11 Tpertwmii 3akoH HproTOHA 1 €0 0COOCHHOCTH.

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

13 3akon BcemupHOro TaroteHus. Cuma TaKeCTH.

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

16 Cuna Tpenus. JBrmxeHue noj AeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aKOH COXpaHEHUs! UMITYJIbCca

18 Mexanudeckas paboTa U MOIITHOCTb.

19 Kunernueckast sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHUH.

22 CpoboaHble U BBIHYKIEHHbIE MexaHUdeckue Kosebanus. [lapamerpsl konebaTeabHOTO
nekenus. [lepuoa konebaHuit MaTEMaTHUYECKOTO U MIPYKUHHOTO MAasTHHUKA.

23 MexaHUYeCcKUe BOJHBI: ONpPEEICHNE, YCIOBUS BOSHUKHOBEHHUSI, BUJIbI BOJIH, JJINHA BOJIHBI.

24 3ByKOBbIE BOJIHBI: OMpEIETICHNE, UICTOUYHUK 3BYKOBBIX BOJIH, CKOPOCTh 3BYKa B Pa3JIMYHBIX
cpenax, XapaKTepUCTUKH. YIbTPa3BYK U €ro NpUMEHEHHe

25 OcHoBubie nonoxenuss MKT u ux ombeiTHOe 000CHOBaHHE. XapaKTEPUCTUKU MOJIEKYI:
aTOMHasl Macca, Yuciio ABOraipo, KOJMYECTBO BEIIECTBA, MOJISIpHAs Macca.

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEI.

27. Wpeanvubii raz. OcHoBHOoe ypaBHeHMe MKT. CBsA3p JaBieHUs HACAIBHOIO Ta3a ¢
KMHETUYECKON PHEprueil MmoCTynaTeabHOTO ABMKEHU MoJieKyl. CBs3b JaBJIEHUS UJICATBLHOTO Ta3a C
IJIOTHOCTBIO rasa.

28. AOcomoTHas Temrieparypa. Temmeparypa — Mepa cpeaHed KHMHETHYECKOM SHEpPruu
JBUKEHUS MOJIeKyll. CKOPOCTH MOJIEKYIL.

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

30 M3oTtepmudeckuii mpoiiecc: onpezeneHue, 3akoH boiins-MapuoTrta, rpaduku mpoiecca.

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

32 M3oxo0pHsIii mpotiecc: onpeaenenue, 3akoH [lapms, rpaduku npornecca.

33 [NapooOpa3oBanue: UcrapeHne, KUIeHune. Y IeabHas TeroTa mapoopa3oBaHHUs.

34 HacebleHHbld n1ap. 3aBUCUMOCTb JIaBJIEHUSI HACBIIIEHHOTO TIapa OT TEMIEPaTyphl

35 BnaxHOoCTh BO3yXa U €€ u3MepeHue. OTHOCUTENbHAs BIAXKHOCTh BO3/1yXa

36 Kpucramueckue Tena u amopdusbie Tena. [nasnenue. Y nenpHas TeMaoTa jiaBIeHUs.

37 BHyTpeHHsAs dHeprus. BHYTpeHHsS dHEprusi OJHOATOMHOTO HiealbHOro rasza. CrmocoOsbl
W3MEHEHUs BHYTPEHHEH YHEPTHUH.

38 Pabora B TepMOAMHAMUKE.

39 IlepBblii 3aKOH TepMOAMHAMHMKH. lIprMeHeHMEe IepBOro 3akoHa TEPMOJWHAMHUKH K
M30IIPOLIECCAM.

40 DOnexrpuueckoe mosie. CBOWCTBA JIEKTPUYECKUX IOJEH M UX CHIIOBBIE XAPAKTEPHUCTHKH.
3axoH KyrnoHna

41 Pabota >JIE€KTPpUUECKOTO TOJIsA. DHEPreTUYECKHe XapPaKTEPUCTUKHU DICKTPUIECKOTO TOJIS:
MOTeHIMaN, HanpskeHrne. CBsA3b HANPSHKEHHOCTU U HANIPSKEHUS

422nekTpoeMKoCcTh. KoHeHcaTophl. DHEprus 3apsSKEHHOT0 KOHIEHCATOpa.

43 Busl coeTMHEHUsT KOHIEHCATOPOB

44 DneKTpUYECKH TOK: OIpee/ICHHe, HalpaBJICHUE, XapaKTEepUCTHKU. 3akoH Owma ist
ydacTka 1enu
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45 TlocnemoBarenbHOE W TapajUICIIBHOEC COCIWHEHHE TPOBOJHUKOB, OCOOEHHOCTH ATHX

COE€IUHEHUN

46 DJ1C. 3akon OmMa aJ1s1 TOJIHOM LEIH

47 Pabota u MolrHOCTh ToKa. TeroBoe nelictBue Toka. 3akoH J[xoyns-Jlenmna.

[TpoBOAHMKY B 3JIEKTPUUECKOM TOJ€. [JU3IEeKTPUKU B AIEKTPUUECKOM IOJIE.

48 DneKkTpuuecKuil TOK B monynpoBogHukax. CoOCTBEHHAs! MPOBOAMMOCTD HOTYIPOBOHHKOB
49 ITpoBOAMMOCTH MOJYIPOBOJHUKOB MPU HATMYUU ITPUMECEH.

[TomrymmpoBOTHUKOBEIE IPUOOPHI

50 MaruuTtHoe moJje: oInpejeieHe, HalpaBiIeHUEe, MPAaBWIO MPaBOW PYKH, XapaKTEPUCTUKU

noyist (MarHUTHasT WHIAYKIUS, MAarHUTHBIA TOTOK, HAaNpPsSHKEHHOCTh, MAarHUTHAas MPOHUIIAEMOCTh
Cpelibl). DHEPTUsi MAarHUTHOTO MO

51 Cuna Amnepa. Cuna Jlopenua. [IpaBuno neBoit pyku

52 SBneHue 31eKTpoMaruuTHo uHaykuu. [Ipasuno Jlenia.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/1C MHAYKINN B IOJBUKHBIX IPOBOJIHUKAX

54 SBnenune camounnykuuu. ManykruBHocts. JIC camonHayKuuu

55 CBoOoaHbIE W BBIHYKACHHBIC JJIEKTPOMAarHUTHBIE KoyieOanus. KoneOaTenpHBIH KOHTYP.

[Tepnoa cBOOOHBIX DJIEKTPUUECKHUX KOJICOaHUI

56 Ilepemennslii Tok. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM COIPOTUBJIEHUEM, C KaTYIIKOW U

KOHJACHCATOPOM. I[eﬁCTBYIOHlHe 3HAUCHUA CUJIbI TOKA U HAIIPSAKCHUA

57 Tpanchopmaropsl. Koagdumment tpanchopmarnmm. [Ipumenerns tpanchopmMaTopos.
58 DnexTpoMarHUTHbIE BOJHBI M HX JKCHEpUMEHTanbHOe oOOHapyxeHue. CBoiicTBa

AJEKTPOMAarHUTHBIX BOJIH. OTPBITHIN KOJIeOaTEeNbHBIN KOHTYP

59 Uzobpetenune paauo A.C. [TonossiM. [Ipunnun paguocssizu

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

61 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

62 I[lonHoe oTpakeHue cBeTa

63 JInn3bl. DopMyna TOHKOM JIMH3bI

64 Jlucnepcust cBeTa

65 Nnrepdepenuus BoaH. MHTepdepennus ceeta

66 Iudpakuus ceeta

67 Nn¢paxpacHoe 1 ynbTpadroneToBoe n3ydeHue. PEeHTreHOBCKoe U3IyueHue

68 ®oTor(hPeKT U ero 3aKOHBI

69 Teopus potorddexra. Popmyna DitHiTeitHa 17151 poTodddexra

70 ®otonsl. [Ipumenenue porosddexra

71 Ctpoenue aroma. OnbIiTsl Pesepdopra.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAHMOAKTUBHOCTH. O-, B-, Y- U31y4eHUs. PanuoakTuBHbIE IPEBpAIICHUS
74 S nepHbie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBSA3M aTOMHBIX sJiep. S iepHble peakluu

76 Jlenenue TsokenbIX aaep. Llenuble spepHble peakiiu

77 SInepneliii peaktop. TepMosaepHble peakinu

78 3aKOH paiMOaKTUBHOTO pacnaza. [lonydeHne paguoakTUBHBIX U30TOIIOB U UX NIPUMEHEHHUE.

buonornueckoe neicTBrE paAOAKTUBHBIX U3TyYEeHUN

BU/JIBI

79 DNEKTpUUYECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOJIU3 U Er0 3aKOHBI
80 Dnextpuyecknil TOk B razax. Hecamocrostenbsabiid pazpsaa. CaMOCTOATENBHBIN pa3psal U €ro

81 DnexTpuyecknuil TOK B BAKyyMe

82 Iloctynats! DiiHmTeNWHA. [IpocTpaHcTBO U BpeMs CIELMAIbHON TEOPUN OTHOCUTEIBHOCTH
83 CBs13p Macchl M DHEPTUU CBOOOIHOM YaCTUIIBI. DHEPTHS TTOKOS
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IIpumepHbIe NpaKTHYECKHUE 32IAHUS

ITepeyens 3anau:

1. ABTOMOOWJIb yAansercs OT MOCTA, IBUTasich PAaBHOMEPHO U MPSIMOJIMHEHHO CO CKOPOCTHIO
72xm/4. Ha KakoM pacCTOSIHUM OT MOCTa OKaKeTcs aBTOMOOMIb yepe3 10c, ecnu B HayabHBINA
MOMEHT BPEMEHH OH HaXOAMJICS OT Hero Ha pacctosiHuu 0,2 km?

2. Benocuneauct, ABUTasch paBHOMEpHO, poexkaet 20 M 3a 2c. Onpeaenure, Kakoul MyTh OH
MpOEAET PHU ABUKEHHUU C TOM ke CKopocThio 3a 10c, 20c?

3. CkonbKko BpeMeHHU OyJeT magaTh Teo ¢ BhIcoThl 0,02 kM, 0,08 xm?

4. YeMy paBHa cuja TPEHUs, €CJIU MOCJE TO4YKa BaroH maccoi 20 T octanoBuicsa yepe3 S0 c,
PO IPU 3TOM paccTosiHue 125m?

5. Uepe3 CKOJIBKO BpPEMEHH OCTAaHOBUTCA aBTOMOOWIb Maccoi 1000 Kr, ABMXKYIIUHCS CO
CKOpPOCTBIO 72 KM/4, €CIIM BBIKIIOUUTH JBUTarenb? CpenHss cuiia compoTUBICHHS ABMKeHHIO 0,2
kH.

6. JIBa Msiya OpoIeHbl BEPTUKAJIHHO BBEPX CO CKOpocThio 36 kM/4 m 18 kM/4. Ha xakoii
BBICOTE KHHETHYECKasi YHEPrHs KaXKI0T0 MsS4a CTaHET PAaBHOM €ro MOTeHIHMaIbHOM!?

6. B mporiecce M30XOpHOTO OXJIAKACHUS JaBIICHUE Ta3a YMEHBIMIOCH B 3pa3za. Kakoil Obuta
HayaJlbHas TeMIEparypa ras3a, €ciii KOHeUHas TeMIlepaTypa crajga paBHOU 27°C u 47°C.

7. g n300apHOro HarpeBaHusl raza, Koiuu4yecTBo BeuiectBa koroporo 800 monsp, Ha 500 K emy
COO0IIMIN KoMruecTBO TermioTsl 9,4 MJk. Omnpenenuts paboTy raza U U3MEHEHHUE €ro BHYTPEHHEH
SHEPrUuu

8. Ha ckonbko HM3MEHWIIaCh BHYTPEHHSIS SHEPrus rasa, €Clid €My COOOIIMIM KOJIUYECTBO
tertotel 20 xJx m coBepmman pabdoty Hax razom 30 kJ[x? ecnu eMy COOOLIMIIM KOJHMYECTBO
terioTsl 30 k/[x u coBepimnu paboty Haa razom 40 kJ[x?

9. Kakoe konMuyecTBO TEIUIOTHI HYXKHO I€penaTh TIa3y, 4TOObl €ro BHYTPEHHSsSI SHEprus
yBenuumiach Ha 45 kJ[x, u mpu 3ToM ra3 coepmui padory 65 k/x u 0,5 MIx?

10. Ha xakoM paccTOsSTHUM HAaXOIATCs APYT OT Apyra TodeuHsle 3apsaasl 2 HKin u 5 uKun, eciu
OHM B3aUMOJICHCTBYIOT ApYT ¢ Apyrom c cunoi 9 MH? 0,05H?

1.3.2. Kpurepun onenkn

Bbananl 3a
Kpurtepun oieHKH K TeOpeTHYECKOMY 321aHHUI0 KpUTepHHU
OLICHKH

MakcuMaJbH
bIi 0211 — 1

1 |- nemoHcTpupyeT TiyOOKOE, MOJHOE 3HAHUE U IMOHUMaHHE (U3NYECKOU 1
CYLIHOCTH PacCMaTpPUBAEMBIX SIBICHUH U 3aKOHOB;

- JaeT TOYHOE ONpPEJEJICHNE U UCTOJIKOBAHNE OCHOBHBIX MOHSATUH, 3aKOHOB,
TeopHil, GU3NYECKUX BETUYUH U UX €IUHHULl U3MEPEHMS;

- BepHO O(OpMIILET COMYTCTBYIOIIME OTBETY 3amucu (Gopmys, rpaduku,
PUCYHKH, CXEMBI;

- IpU OTBETE JEMOHCTPUPYET CAMOCTOSITENILHOCTb CYXJACHUW, MPUBOAUT
BEPHBIE apI'yMEHTBI, IEJIaeT IPABUIIbHBIE BHIBOJIBI;

- TOCJEOBATENbHO, YETKO, CBSA3HO, JOIMYHO M 0€30MMOOYHO H3JIaraer
yueOHBIl  MaTepuas, TMpaBWIbHO U  OOCTOATENbHO OTBEYaeT Ha
COIIYTCTBYIOLIME BOIPOCHI

2 |- JeMOHCTpHpPYeT 3HAaHHE€ W TIOHHMMaHue (UBUYECKOW  CYIIHOCTH 0,7
paccMaTpuBaeMbIX SIBJICHUH W 3aKOHOB, HCHBITHIBACT HECYIIECTBEHHBIC
3aTpyJHEHUS B  BBISIBICHUM  B3aUMOCBSI3M  (PU3UYECKUX  SBJICHHIA,
3aKOHOMEPHOCTEN;
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- B OCHOBHOM TIPaBHJIbHO, 0€3 W3MEHEHHS OCHOBHOW CyTH, JaeT
ONpeNIeJICHUs]  TOHATHH,  HWCHOJB3YIOTCS  HAy4YHBIE  TEPMHHBI  TIpU
UCTOJIKOBAaHUHM 3aKOHOB, TEOpHUH, (PU3NYECKMX BEIMYMH W MX EIUHHI]
U3MEpEHUs;

- BEPHO, HO C HE3HAYUTEIHHBIMH OIIMOKAMH BBINOJIHSAET 3arucH (HOpMYyI,
rpad UK, pUCYHKH, CXEMBI;

- TpH OTBETE JEMOHCTPHUPYET CaMOCTOSATEIBHOCTH CYKACHHUH, BBIBOIBI
BEpHbIE, HO HEIOCTaTOYHO apryMEHTUPOBAHBI;

- B ONpEIEICHHON JIOTMYECKOW IOCIEe0BaTEIbHOCTH YUeOHBIH MaTepHal
W3JIaraeT, Mpyu OTBETE Ha BONPOC JOMYCKAeT HECYIIECTBEHHBIC OMIMOKU U
(unn) He Oojee IBYX HEIOYETOB, KOTOpPBIE CTYJICHT MOXKET HCIIPABHUTh
CaMOCTOSITENIPHO TpU TpeOOBAaHWHW TMPEMOAABATENS; MJAeT IPaBHIbHBIC
OTBETHI HA COMYTCTBYIOIINE BOIPOCHI

- PAacKpbIBa€T OCHOBHOE COJAEp)KaHME Yy4YyeOHOro marepuajia, HO
OOHapy>KUBAIOTCSl CYLIECTBEHHbIE MpPOOENbl B MOHUMAHUU B3aHMMOCBSI3U
(bU3NIECKUX SIBICHUI U 3aKOHOMEPHOCTEH;

- JIONyCKaeT OMIMOKU B ONPEAEICHUN M UCTOJIKOBAHUU OCHOBHBIX MOHSTHUH,
3aKOHOB, TCOpHﬁ, (bHBI/II-IeCKI/IX BCJIIMYMH W UX CIUHHL U3MCPCHHA, KOTOPLIC
MOXKET HCHPAaBUTh CAMOCTOATENBHO WM MpU HEOOJbIION MOMOIIU
IpenojaBaTes;

- C CYLIECTBEHHBIMU OIIMOKAMU BBINOJIHAET 3amuch (Gopmyil, rpadukxos,
PUCYHKOB, CXEM, KOTOPBIC CTYACHT IIOCJIC 3aMCyaHusa  YCTpPaHACT
CaMOCTOSITEIIbHO;

- CaMOCTOSITETIHbHO (OPMYIHPYET OTBET Ha BOIPOC, NMPUBOJUT YACTUIHO
BEpHbIE ApPryMEHTHl, OT/EJbHbIC BBIBOJbBl HENb3s CUUTAThb BEPHBIMH U
000CHOBAHHBIMH;

- HapylleHa JIOTHYeCKas IOCIeJ0BATEIbHOCTh H3JI0KEHUS Y4eOHOTo
MaTepuaia, Ipu OTBETE Ha BOMPOC AOIYIEeHa OJHa Ipy0as omuroka u (Uian)
Oosiee ABYX HEIOYETOB; CTYAEHT HMCIBITHIBAET 3HAUMTEIbHbIE 3aTPYAHEHUS,
OTBCYAA Ha COMYTCTBYIOIHNE BOIIPOCHI

0,5

- CTYJIEHT HE MOXET OOBACHUTh (PU3MUECKOM CYIIHOCTH pacCMaTpPUBAEMBIX
SIBJIGHUA W 3aKOHOB, BBIIBUTH B3aMMOCBS3M (PU3NYECKUX SBJICHUN W
3aKOHOMEPHOCTEN;

- HE 3HAeT WM JACT HEBEPHOE OIPEIEICHHE M HCTOIKOBAHME OCHOBHBIX
MOHATHU, 3aKOHOB, TEOPUH, PU3MUECKUX BEIUYHH U UX €IUHUI] U3MEPEHUS;
- HE BEPHO BBINOJIHSET 3aUCh POpMYJI, rpapUKOB, PUCYHKOB, CXEM

UTOro

KpnTepnu OLHCHKHU K IIPAKTUYCCKOMY 3a/IaHUIO

Bbananl 3a
KpUTepHUHu
OLICHKH

Od¢opmiieHue ycja0BUA 321aHUSA

MakcumMaJabHBbI
i 0aan—0,4
0ajL1a

- BEpHO 0(hOPMIIEHO YCIIOBHE 3aJjauyl, IPEJICTABICHBI BCE (PU3NUECKHE
BEJIMYMHBI

0,4

- ycioBHe 3a7aHus 0()OPMIICHO C HE3HAYNTEITbHBIMU HETOUHOCTSIMU,
MIpeJICTaBJICHBI HE BCe (PU3NYECKIE BETUIMHBI

0,2

- yciioBue 3agaHus 0OpMIIEHO HEBEPHO

0

Hcnosb3oBanue GpU3NYECKON CHMBOJIUKH

MakcumMaJabHBbI
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i 0aaia -0,5

0aJ1a
- BEpHO 0003HAYCHBI CUMBOJIBI B YCIIOBHH 337]a4H U B GOpMyIIax, 0,5
MCIOJIb3YEMBIX B PEHICHUH 33/1a4U
- BEpHO 0003HAaYEHbI CUMBOJIbI B YCIIOBUHU 3aJ1a4M, JOMYIIEeHa | HETOUHOCTD B 0,4
(dhopMyIiax, HCIOJIb3yEeMbIX B PEIICHUH 337291
- TonyiieHa | HETOYHOCTh TPH 0003HAYEHUH CUMBOJIOB B YCJIOBUH 3a1a4u, 1 0,3
HETOYHOCTH B (DOpPMYIIax, HCIOIh3yEeMbIX B PEIICHUH 33291
- IOMYIICHO 2 1 00JIee HETOYHOCTH MTPH 0003HAUYECHUU CHMBOJIOB B YCJIIOBUU 0
3aa4u, 2 1 6oJjiee HETOUHOCTEHN B popMysiax, UCIIOIb3YEMbBIX B PELICHUH
3aauu
Co0J1101eHEe AJTOPUTMA PellleHUs MakcuMaabHbI
i 0as1 —
0,3 da1a
- pelIeHre 3a]]a91 OCYIIECTBIISICTCS TI0 AJITOPUTMY: IIEPEBOT €AMHHMII 0,3
n3MepeHus: GU3NYECKUX BETUYUH B MeXTyHaApOAHYIO CUCTEMY €AMHHII
(CH); 3amuch He0OXOAMMBIX (U3NIECKUX (POPMYIT; MAaTEMaTHYECKUI pacyeT
1o gusuyeckoii popmyrne
- QITOPUTM PEIICHUS 33]Ja9d OTCYTCTBYET 0
IHepeBoa exnuul usmMepenus pusnyeckux BeaM4nH B MexayHapoanyr | MakcuMaJbHbI
cucremy equnun (CH) i 0amxa —0,3
0aJu1a
- BEpHO IEPEBE/ICHBI PACUYCTHI IIEPEBO/IA BCEX CIUHUIL U3MEPCHHS 0,3
¢busnueckux BennunH B MexayHapoanyto cucremy equnuil (CH1)
- mormyieHa 1 ommOKa Mpu MPOBEACHUH pacueTa MepeBo/Ia SAMHHIII 0,2
n3MepeHus: Gpuzndeckux BenuurH B MexayHapoanyto cuctemy eaunuil (CH)
- IOTIYIIEHBI 2 OMIMOKY TIPU MPOBECHUH pacueTa MepeBoa eIuHUI] 0,1
n3MepeHus: Gu3nYecKux BeIuYrH B MexayHapoaHyto cuctemy eaunui (CH)
- HEBEPHO MPOBEJIEHBI PacUeThI MIEPEBO/Ia BCEX SIUHUI] U3MEPEHUs 0
buszndeckux BennurH B MexayHapoanyto cuctemy enunauil (CH)
Hcnouab3oBanue pusn4ecKux (popmy. A pelieHus 31244 MaxkcumajbHBI
i 0as1 —
0,5 6an1a
- BEpHO U TTOCIICJI0BATEIHLHO 3aIMCAHbI BCe (DOPMYITBI B COOTBETCTBHUH C 0,5
CUMBOJIMKON, HEOOXOAUMBIE JIJIsl YCTAHOBIIEHUSI COOTHOIIICHUS
CYIIECTBYIOIIETO MEXTY (GU3HISCKUMU BEITHUYNHAMU
- IPaBWJILHO COCTaBIICHBl YPAaBHEHUS, CBSI3bIBAIONINE (PH3NUECKIE BETUYHHbI
- BEPHO, HO HETOCEA0BATEIHLHO 3acaHbl POPMYIIBI B COOTBETCTBUU C 0,4
CUMBOIIUKON, HEOOXOAUMOM NIl yCTAaHOBIIEHUSI COOTHOIIICHUS
CYIIECTBYIOIIETO MEXTY (PU3HISCKUMU BEITHUNHAMHI
- IPaBUJILHO COCTaBIICHBI YPABHEHUS, CBS3BIBAIONTNE (PU3NUECKUE BETUIMHBI
- (hopMyITBI 3aITMCaHbI MTOCIIEIOBATEIHLHO, HEBEPHO 3amucana 1 ¢popmyna B 0,3
COOTBETCTBUH C CHUMBOJIMKOM, HEOOXOUMOM I YCTAaHOBIICHUS
COOTHOIIIECHUS CYIIECTBYIOMIETO MEKTY (PH3NISCKIMH BETMIHHAMH
- IOTIYIII€HA OJIHA OIIUOKA MPU COCTABIICHUHN YPaBHEHHI, CBS3BIBAIOIINX
(bU3UYEeCKrEe BETUINHBI
- (opmyIIBI 3anucaHbl HEMOCIEA0BaTEIHLHO, HEBEPHO 3anucana 1 ¢popmyna B 0,2

COOTBETCTBUH C CHMBOJIMKOM, HEOOXOIUMOM ISl YCTAaHOBJICHUS
COOTHOIIEHUS CYIIECTBYIOLIETO MEKIY (PU3NUECKIMH BETUIHHAMHU
- IOMyIIIeHa OIHAa ONTMOKA MTPU COCTABJIICHUH YPaBHEHUMN, CBSI3BIBAIONINX
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(bI/ISI/ILIeCKI/Ie BCJIIMYHUHBI

- Bce (pOpMYIIBI 3aIMCaHbl HEBEPHO
- ZIONYIIIEHbBI OIIMOKA MPU COCTABJIICHHH BCEX YPABHCHUM, CBA3BIBAIOIINX
(hu3HYECKUe BETMUUHBI

MaremaTudeckue pacderbl mo ¢Pusndyeckum GopmyaaM, KOTOpbIe
XapaKkTepu3ylT paccMaTpuBaeMoe SsIBJIeHHEe C KOJH4YeCTBEHHOM
CTOPOHBI

MaxkcumMajabH
bl 0aa — 0,5
0aJ110B

- BEpHO MMPOU3BEACHBI BCE MATEMAaTHIECKHE PACUETHI 0 BCeM (PU3HUECKUM
(dbopMysIaM B COOTBETCTBUU C SAMHUIIAMH U3MEPECHUN (PU3UYECKUX BEITHYUH
(Cn;

- BCE pe3yJIbTaThl MATEMaTHYECKUX PACYETOB colepKaTr IudpoBoe
3HAYEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE SIUHUIIBI H3MEPEHUS
¢dbuznveckux BeauunH (CH)

0,5

- BEpPHO MPOM3BEICHBI MATEMATHYECKUE PACUETHI 10 BCeM (PU3HYECCKUM
(dhopMyIilaM B COOTBETCTBUU C CIMHUIIAMU H3MEPCHUN (PU3HUSCKUX BEITMUUH
(CH),

- B OJIHOM PE3YJIbTaTe MaTEMAaTHUECKOTO pacyeTa COACPIKUTCS TOJIBKO ero
1M (poBOE 3HAYCHHE

0,4

- HEBEPHO MIPOM3BEJIEH MaTeMaTUYeCKuil pacyeT mo 1 ¢pusuveckoit popmyiie,
HO B COOTBETCTBUU C €AMHUIIAMU U3MepeHuit pusnueckux BennuuH (CH);

- B OJIHOM pe3yJIbTaTe€ MaTEMaTUUECKOTO pacyeTa COAECPIKUTCS TOJIBKO €ro
1n(poBoe 3HAYCHHE

0,3

- HEBEPHO MPOM3BEJICH MaTeMaTUueCKuil pacueT 1o 1 ¢pusudeckoit hopmyie
0e3 ykazaHus enuHul u3mepenuii pusnueckux Benuuut (CH);

- BCE Pe3yJIbTaThl MATEMATHYCCKUX PACUCTOB COJICPIKAT TOJIBKO IHU(PPOBHIC
3HAYCHUS

0,2

- HCBCPHO MPOU3BCACHBI BCC MATEMATUICCKHEC PACUYCThI

0

OtBer nmocJie pemieHus 3a1a4u

MakcuMaJbHBI
W 0aa —
0,2 6an10B

- 33/1a4a B KOHIIE PELIEHUs] COJIEP’KUT BEPHBII OTBET

0,2

- 3a1a4a HC COACPIKUT B KOHIC PCIICHHUA BEPHOI'O OTBETA

0

YcTHOE 00bsICHEHHE PellIeHus 3a/1a91

MakcuMaJbHBI
M 0aa —
0,3 6ai10B

- 00BSICHEHNE PEIICHUS 3a/IaHuUs TIOCIIE0BATENLHO, CBA3HO, JIOTUYHO, BHIBOT
apryMEeHTHPOBaH M 00OCHOBAH; MPaBWIBHO U OOCTOSTEIBHO AAETCS OTBET
(OTBETHI) HA CONYTCTBYIOLIME BOMPOC (BOMPOCHI)

0,3

- He3HAUYUTEJIbHO HapyllleHa MOCIe0BaTeIbHOCTD, JJOTHKa 00BICHEHUS
pelIeHus 3a/1aHusl, BBIBOJIbl apT'yMEHTUPOBAHbl 1 OOOCHOBAHBI; CTY/IEHT
UCIIBITHIBAET HE3HAUNTENBHbIE 3aTPYAHEHUS, OTBEUYasl HAa CONIYTCTBYIOLINE
BOIPOCHI

0,2

- 3HAQUUTENHHO HapyIlIeHa MOCIEA0BATEIHHOCTD, IOTUKA OObSICHEHUS
pereHus 3a1anust (CTYICHT HE MOXET OOBSICHUTH, KAKUM 00pa30M MPHUIIENT K
PEIICHHUIO 3a/1aHus1), BBIBOABI HE MOTYT CUUTATHCS apTYMEHTUPOBAHHBIMH U
000CHOBAaHHBIMU; CTY/ICHT UCTIBITHIBAET 3HAYUTEIHHBIC 3aTPYAHCHUS,
OTBEYasi Ha COMYTCTBYIOIIME BOMPOCHI

MTOr O
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1.4. MarepuajbHO-TeXHHMYECKOe o0ecrneyeHue JJIs1 TMPOBeAeHUs] TMNPOMEKYTOUYHOM
arTecTalnu
Broinonnenue 3aiaHuil MPOMEXYTOYHOW aTTECTAllMU MPOBOJUTCS B yueOHOM KaOWHETe
«Dusukay, madbopatopuu HUUKH.

1.5 YVY4eOHo-MeToaMYeckOoe W HH(MOPMALMOHHOEe o0ecrevyeHHe JJisi TPOBedeHUs
NMPOMEKYTOYHOM aTTeCTAMHU

OcHoBHBIE yUeOHbIE U3IaHUS

1. ImutpueBa B.®. ®dusuka mas npodeccuil W CrenHaTbHOCTEH TEXHHUYECKOTO MPOQuIIs:
y4eOHUK IS CTYy[. yUpexaeHuit cpea. mpod. oobpasosanus / B.®. JImutpuesa. - 8-e uzn., crep. - M.:
N3narenbckuii nenTp «Akagemus», 2020. — 496 c. B mep. ISBN 978-5-4468-9245-7

2. ImutpueBa B.®. ®usuka s npodeccHii U CHenHanbHOCTEH TEXHHUYECKOTO MPOQUIIS:
JlaGopaTopHbIii ipakTUKyM: yaeOHoe mocooue/ B.d. Imutpuena, A.B. Kopxyes, O.B. Myprasuna :
(5-e wm3n.) (B oanmekrponnom ¢opmare) 2019. https://academia-library.ru/catalogue/4831/413933/
https://academia-library.ru/

3. Kamamaumkos, H.II. ®usuka B 2 4. Yacth 1: yd4eOHHK WM TPAKTHUKYM JUISI CPEIHETO
npodeccuonansuoro oopazosanus / H. I1. Kanamnukos, C. E. MypaBbeB. — 2-¢ u34., UCHP. U AOI. —
MockBa: WM3marensctBo FOpaiir, 2020. — 254 c.— (IlpodeccuonansHoe 00pa3oBaHUE). —
ISBN 978-5-534-09159-5. — Tekct: anekrponnsiii // DbC HOpaiir [caiiT]. — URL: https://urait.ru/

4. Kanamnukos, H.II. ®u3uka B 2 u. Yacte 2: y4eOHMK W TPaKTUKYM ISl CPEIIHETO
npodeccuonansuoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-¢ u3., UCHP. U AOI. —
MockBa: W3marensctBo IOpaiir, 2020. — 244 c.— (IlpodeccuonansHoe 00pa3oBaHUE). —
ISBN 978-5-534-09161-8. — Tekct: anekrponnsiii // DbC HOpaiir [caiiT]. — URL: https://urait.ru/

5. Jlorsunenko O.B. ®usuka: yueonuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.- 342c.-
(Cpennee npodeccuonanpHoe oOpazoBanue). ISBN 978-5-406-06464-1

JlonoJIHUTe/IbHBbIE Y4eOHbIe U31aHus

6. BacunseB, A. A. @usuka: yueOHOe mocoOue M CPEeaHEro MNPOQPecCHOHATBHOTO
obpaszoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3., ucrp. U A01. — MoCKBa:
WznarensctBo FOpaiit, 2020. — 211 c. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-534-
05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 1O. P. ®uzuka: konebaHus, onTHKa, KBaHTOBas (u3MKa: yyeOHOe mocoOue Juis
cpemHero npodeccuonansHoro oopazosanus / 10. P. Mycun. — 2-e u3j., ucnp. u gorm. — MockBsa:
WznarensctBo FOpaiit, 2020. — 329 c. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-534-
03540-7. — Texcrt: anexrponnsiii // DBC IOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, 1O. P.  ®wusumka: MexaHWKa CIUIOIIHBIX Cpel, MOJeKynspHas ¢(u3nka u
TepMOJAMHAMUKA: yueOHOe rmocodue s cpeaHero npodeccuoHanbHoro oopasoanus / 0. P. Mycun.
— 2-e u31., uctp. u gon. — Mocksa: U3narensctBo FOpaiit, 2020. — 163 c. — (IIpodeccuonanbuoe
obpaszoBanmne). — ISBN 978-5-534-03000-6. — Texkcr: anekrponusiii / DbC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/

HNHTepHeT-pecypcesl

9. www.fcior.edu.ru (PenepanpHblii  TEHTp HHOOPMALMOHHO-00pPa30BaTEIBHBIX
pecypcoB)

10. www.dic.academic.ru (Axagemuk. CioBapu U SHITUKIOCIUH )

11. www.booksgid.com (DnekTpoHHas 6ubIHoTEeKA)

12. www.globalteka.ru (I'no6anpHast OUOIMOTEKA IITEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EnnHoe 0KHO JiocTyma kK 00pa3oBaTeibHBIM pecypcam)

14. www.st-books.ru (JIyuimas ydeOHast auteparypa)

15. www.scool.edu.ru (Poccuticknii 06pa3oBaTeIbHbIN TOPTAI)

16. www.ru/book (DniekrpoHHast OUOIMOTEUHAS CHCTEMA)

17. wwwe.alleng.ru/edu/phys.htm (O6pa3zoBarenbhbie pecypebl MnTepHeTa - Dusnka)

27


https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
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https://urait.ru/bcode/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.scool.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm

18. www.school-collection.edu.ru (Exmbas xosurekims nudpoBBIX  00pa3oBaTeabHbIX
eCypCcoB

19.24 https//fiz.1september.ru (Yuyebuo-Meroanueckas razera «Pusuka»)

20. www.n-t.ru/nl/fz (HoGeneBckue aypearsl 110 (HU3UKE)

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

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

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

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

MeToanyeckue yKa3aHus JJIs1 00y4alomMXCsl 0 OCBOEHHUIO TH CHUILTHHBI

25. MeTtoanueckue yKazaHusi 1751 00y4aronIMXcs 10 BHIIIOJHEHUIO TPAKTUYECKUX padoT.

26. MeTtoanueckue yKazaHus Jjsi 00y4aronIMxcs 10 BHIIOTHEHHUIO JTa00PaTOPHBIX padoT.
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