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1. IACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCIATLIAHBI
OY].10 PU3UKA

1.1. Ob6n1acTh NpUMeHeHUs padoyeiil MPporpaMmbl

[Tporpamma o0mie006pa3zoBaTeibHOM Y4eOHON TUCHUIUIMHBI «DHU3UKay MperHa3HauYeHa JUIs
uzydenus (usmku B npodeccuoHanbHbIX 0OpaszoBarenbHbiXx opraHuzamusax CIIO, peanuzyromux
00pa3oBarebHYI0 IPOTPaMMy CpPEIHEro oO0Iero oOpa3oBaHMS B NpEAEIax OCBOCHHS OCHOBHOH
npodeccuoHanbHOi obpaszoBarenpHO Tporpammbl CITIO (OIIOIT CIIO) nHa 6a3e OCHOBHOTO
o011ero oopa3oBaHus P MOATOTOBKE CIIEIIUAIMCTOB CPEIHEro 3BEHA.

IIporpamma pa3zpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpemnero odmiero oOpa3oBaHus,
MPEIBSIBISIEMBIX K CTPYKTYpE, COACPNKAHHIO M PE3ylIbTraTaM OCBOCHHUsS y4eOHOW JIHCIIUILIMHBI
«Dusukay, ¢ yderoMm IlpumepHO OCHOBHOH 00pa30BaTEIBLHON MPOTPaAaMMBI CPEAHETO OOIIero
o0Opa3oBaHHs, OTOOPEHHON penieHHeM (enepallbHOTO y4eOHO-METOAMYECKOTO OOBESIUHEHHS TI0
obmemy oOpazoBanuto (mporokon ot 28 wuioHs 2016 . Ne 2/16-3) m yrounenuit Haydno-
METOAMYeCKHM coBeToM lleHTpa mpodeccnoHabHOTO 00pa30BaHUS W CHCTEM KBalU(UKAIWN
OI'AY «®UPO», npotokos Ne3 ot 25 mas 2017 roga.

[pn peammsamuu pabouelt mporpamMmbl  00MICOOPAa30BATEIBLHON yYEOHOW JUCIIUTUITHHBI
OVY.10 «®Dusuka» MOTYT OBITh MCIIOJNIB30BaHbl PA3IMYHbIE 00pPa30BaTENbHbIE TEXHOJIOTHH, B TOM
YHCIIe 3JIEMEHTHI JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH, SJICKTPOHHOTO 00YICHUSI.

1.2. Mecto y4yeOHOHi JUCHUIUIMHBI B CTPYKType TPOrpaMMbl  MOATOTOBKH
CHEeNMAJTUCTOB CpelHero 3BeHa: YydeOHas auciuruinHa «®Dus3uka» HaAXOAUTCS B COCTaBe
0011e00pa3oBaTeIbHOTO [MKJIA JUCIHMIUIAH TI0 BEIOOPY, (QopMHpyeMBIX u3 00S3aTeIbHBIX
npeaMmeTHeix obnacteit @I'OC cpennero ooOmero obOpazoBanus, i crneruaidbHocTedt CIIO
TEXHUYECKOTO POGHIIs MPodecCHOHATHLHOrO 00pa3oBaHusl.

1.3. lleau u 3a7a4u y4eOHOW AUCHHMIIMHBI — TPe0OBaHMS K pe3yJbTaTaM OCBOEHHUS
Y4eOHOM IMCUMILINHBI:

Coneprkanue nporpammbl «DU3HKa» HAMPABIEHO HA TOCTHKEHUE CICYIONUX LeJlei:

o OCBOGHHE 3HaHWM O (yHIaMEHTAIbHBIX (U3MUYECKUX 3aKOHAX W TMPUHIUIAX,
JeKAIUX B OCHOBE COBPEMEHHON (PU3NYECKOW KapTHUHBI MHUpa; Hanbosee BaKHBIX OTKPBITHUSIX B
o0nacTh (U3MKH, OKa3aBIIMX OIpPENENSIOIee BIMSHUE HAa Pa3BUTHE TEXHUKH U TEXHOJOTHH;
METOAaX Hay4HOr0 IMO3HAHUS TPUPOIBL;

o OBJIQJICHHNE YMEHUSIMH TIPOBOJUTH HAONIOACHUS, TUIAHUPOBATH U  BBHITOJHATH
SKCIIEPUMEHTBI, BBIIBUTATh TUIIOTE3bl M CTPOUTH MOJENHU, NPUMEHATh MOJIYYEHHbIE 3HAHUS IO
¢uzuke s 00bACHEHUS Pa3HOOOPA3HBIX (PU3NUECKUX SIBICHUN M CBOMCTB BELIECTB; MPAKTUYECKU
UCIONb30BaTh  (pu3Mueckwe  3HAHUS; OIEHHUBATH  JIOCTOBEPHOCTh  €CTECTBEHHO-HAYYHOMU
uH(pOpMaINH;

o pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, WHTEUIEKTYaJIbHBIX U  TBOPYECKHUX
CIOCOOHOCTEH B Mpolecce MpuoOpeTeHHs] 3HAaHUM M yMEHUH Mo (U3MKEe C HCIHOJIb30BAHUEM
Pa3IUYHBIX UCTOYHUKOB MH(OPMAITUU U COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTHH;

o BOCTIIHUTaHUE YOEXKJICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB TIPUPOIBI,
UCIONIb30BaHUs JOCTHKeHHH (u3mku Ha OJaro pasBUTHS YENOBEYECKOW IMBHIU3AIINU;
HEO0OXOJIMMOCTH COTPYJIHUYECTBA B IMPOILIECCE COBMECTHOI'O BBIMOJIHEHMS 33/1a4, YBaXXKUTEIbHOTO
OTHOLICHUST K MHEHHMIO OIMOHEHTAa MpU OOCYKICHMHM TMpoOJIeM eCTeCTBEHHO-HAyYHOI'O
COJIep’KaHusl; TOTOBHOCTH K MOPaJIbHO-3TUYECKOW OIEHKE MCIOJIb30BAaHUSI HAYYHBIX JOCTHKEHUM,
YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKPYKAIOLIEH CPEbl;

o WCIIOJIH30BaHNE TMPUOOPETEHHBIX 3HAHWUN M YMEHHM Uil PEMICHHUS MPAKTUYCCKUX
3aJla4y MOBCEJHEBHOW JKHU3HH, oOecreueHus: Oe30MacHOCTH COOCTBEHHOW »H3HHU, PallMOHAIBHOTO
MIPUPOJIONONIB30BAHUS U OXPAHbl OKPYXKAIOIIEH Cpelibl, U BO3MOXKHOCTh MPUMEHEHUS 3HAHUI TpHU
pelIeHnH 3aa4, BO3HUKAIOIIKX B MOCIENyomel mpodeccCuoHanbHOM e TebHOCTH.

OcBoenue conepxanusg ydyeOHOM mucuuIUiMHbl «®Pu3nka» 00ecreuynuBaeT IOCTHXKEHHUE
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CTYIEHTAaMU CICAYIOIIUX Pe3yibmamos:
o JUYHOCHHDBIX:

- 9yBCTBO TOPAOCTH W YBAaXCHHUS K HUCTOPHUM U JOCTHIKEHHUSIM OTCUSCTBECHHOMU
busnueckoil Hayku; (PU3UYECKH TPaMOTHOE IMOBEACHHE B MPO(ecCHOHANBLHON IeITeILHOCTH WU
OBITY IpH OOpAIIEHUH ¢ TPUOOPAMHU U YCTPOUCTBAMU;

- FOTOBHOCTh K TPOAODKEHUIO O0pa3oBaHUs W TMOBBIIEHUS KBaNU(UKALUKA B
n30paHHON MpodeccHoHaNbHON JesITeNbHOCTH W OOBEKTUBHOE OCO3HAHUE pPOJU (PU3MUEeCKHUX
KOMIICTCHITUM B 3TOM;

- YMEHHE HCIOJIb30BaTh JJOCTHKEHHS COBPEMEHHON (hM3MUECKON HAYKU U (PU3HUECKUX
TEXHOJIOTUI ISl TOBBILIEHHS COOCTBEHHOTO MHTEJUIEKTYAJIbHOIO pa3BUTHS B BbIOpaHHOMU
npodeccCHoHABEHOM 1A TEIBHOCTH;

- YMEHHE CaMOCTOSITEIHbHO JOOBIBATH HOBBIC IS c€0s1 PU3HUECKUE 3HAHUS, UCIIONB3YS
JUISL TOTO JTOCTYITHBIE ICTOYHUKU WH(POPMAITUH;

- YMEHHE BBICTPAaUBATh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHUS B KOMAH/IC 110 PEIICHUIO
00IIMX 3a7a4;

- YMEHHE YIPABIATH CBOEH MO3HABATENILHOMN J€ATeIbHOCTBIO, IPOBOJUTH CAMOOIICHKY
YPOBHS COOCTBEHHOTO UHTEIUIEKTYaJIbHOTO Pa3BUTHS;

o MemanpeomMemHulx:

- MCIOJIb30BaHUE PA3IMYHBIX BHUJIOB MO3HABATENbHON AEATEIBHOCTU Ui PEIICHUS
du3MYeCKUX 3a7a4, MPUMEHCHHE OCHOBHBIX METOJIOB IO3HAHUsS (HAOIIOJICHUS, OIMCaHUS,
U3MEpEHUs, SKCIIEPUMEHTA) U1 U3YUCHUS Pa3IMYHbBIX CTOPOH OKPYXKAIOIIeH eHCTBUTEILHOCTH;

- HCIIOJIb30BAaHUE OCHOBHBIX HWHTEIJICKTYadbHBIX OIEpaluii: MOCTaHOBKU 3a/ayH,
dbopMynupoBaHUsS THIIOTE3, aHaIW3a M CHUHTE3a, CpaBHEHUS, O00O0OIEHHs, CcHCTeMaTH3alluy,
BBISIBJICHHSI TPUYMHHO-CJICICTBEHHBIX CBS3CH, MOMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOIOB IS
W3YYECHHS] PA3JIMYHBIX CTOPOH (U3MUECKUX OOBEKTOB, SIBICHHM U TPOIECCOB, C KOTOPHIMH
BO3HHKAET HEOOXOAMMOCTh CTAIKUBATHCS B MPO(eCcCHOHATBHOM cdepe;

- YMECHHE TEHEPHPOBATh HJACH M OINPEACTATh CPEICTBA, HEOOXOTUMBIC IS UX
peanuzanuy;

- YMEHHE HCIONb30BaTh pPa3WYHble HWCTOYHUKU [UIsI TIOJMY4YeHHs (PU3NYECKOU
nH(pOpMaIIH, OLIEHUBATh €€ TOCTOBEPHOCTH,

- YMEHHE aHATU3UPOBATh U MPEACTABIATH HH(GOPMAIUIO B PA3IMUHBIX BUAAX;

- YMEHHE MyOJIMYHO MPEIACTABIATh PE3yIbTaThl COOCTBEHHOTO WCCIICIOBAHUS, BECTH
JIUCKYCCUU, JOCTYMMHO W TapMOHUYHO coueTass cojJepkaHue u (OpMbI MpeCTaBIIeMON
nH(popMaLuu;

. npeomemmuulx:

- c(hOpMUPOBAHHOCTh TPEACTABICHUM O POIU U MecTe (PU3UKM B COBPEMEHHOMU
HAayyHOM KapTHHE MHpa; MOHMMaHHE (U3NYECKON CyIHOCTH HabmogaeMblx BO BceeneHHol
SBIIGHUH, ponu QU3UKU B POPMUPOBAHUU KPYyro3opa U (YHKIIMOHATHLHOW IPAMOTHOCTH YelIOBEKa
JUTSL PEIIeHUsT TPAKTHYSCKHX 3a7ad;

- BJIQJICHUE OCHOBOIIOJIATAOIIMMH (PU3UICCKUMH TIOHATHSMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHSIMH; YBEPEHHOE MCTIOIb30BaHUE (PU3NIECKON TEPMUHOIOTHH U CUMBOIIUKH;

- BJIaJICHWE OCHOBHBIMH METOJaMU HAYYHOTO MMO3HAHUS, UCIOJNb3yeMbIMH B (PU3UKE:
HaOII0/IeHNEM, OMTMCAaHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

- yMeHHs 00pabaThIBaTh PE3yNIbTaThl U3MEPEHUN, 0OHAPYKUBATH 3aBUCUMOCTH MEXKTY
(U3HYECKUMU BETMYNHAMU, OOBSICHITH MOJIYUCHHBIC PE3yJIbTAThI U JIeJIaTh BBIBOJIBL;

- c(OpMHPOBAHHOCTh YMEHUS pelaTh PU3NUECKHE 3a/1a4H;

- c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATH MOJYYCHHBIE 3HAHUA IS OOBICHEHHS
yCIOBUI MpOTeKaHUs PU3NIESCKUX SBICHUH B pUpo/Ie, MpodeccrnoHalbHOM cdepe U 11 MPUHATUS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU;

- c(hOpMUPOBAHHOCTh COOCTBEHHOW TO3UIIMM TIO OTHOIICHUIO K (U3HYECKOU
nH(pOpMaLIUY, TTOTyJaeMOU U3 Pa3HBIX HICTOYHHUKOB.
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1.4. Kontu4ecTBO 4acoB HA OCBOeHHE Padoyeil MporpaMMbl y4eOHOH JUCHUNJIMHBI:
O6nem obpaszoBarenbHO porpaMmsl - 204 yaca, B TOM YuCIIe:
00s13aTeNIbHON ayTMTOPHON yueOHOM Harpy3ku oOydaromierocs - 186 yacos;

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JACIHUILIAHBI

2.1. O0beM y4eOHO#H JUCHUNJIMHBI U BHAbI Y4eOHOH padoThl

Bup yae6HO# paboThl O0beM yacoB

O6beM 00pa3oBaTeIbHON IPOrpaMMBI (BCETO) 204
OO0s13arenpHas ayIUTOpHAs yueOHasi Harpy3ka (Bcero) 186
B TOM YHCJIE:

TEOPETUICCKOE OOYICHHE 98
maGopaTopHbie PaObOTHI 28
NPAaKTUIECKHUE 3aHATHSI 60
MPOMEKYTOUHAs aTTecTalys (9K3aMeH + KOHCYIbTAIHsl) 18

Jlpyras ¢hopma koHTpoJs — 1 ceMecTp, MPOMEXKYTOUHAs aTTeCTalUsl — SK3aMEH BO 2 CEMeCTpe




2.2. TemaTu4eckuii NJ1aH U colep;KaHue Y4eOHOI TUCHUIIHHBI

HanmenoBanue paszienoB U TeMm Coneprxkanue yueOHOTO MaTrepHaa, JlaboparopHble U MpaKkTHUYeCKue paboThl, O6beMm VYpoBeHb
caMOCTOsITelIbHAsL paboTa 00yJarommXxcs 4acoB OCBOCHHUS
1 2 3 4
dusznka — (QyHAaMEeHTanbHass Hayka o mpupozae. EcrecTBeHHO- HaydHBIH METO/N 2 1
BBenenue [MO3HAHMSI, €r0 BO3MOKHOCTU M TpaHUIbl IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHUS B
nporecce Mo3HaHUs npuponbl. MoaenupoBanue (pU3NYECKUX SIBICHUH M MPOILIECCOB.
Poip SkcnepuMeHTa M TEOpUM B MpoLecce IO3HaHWS npuponabl. Dusnyeckas
BenuunHA. llorpemuocTn u3MepeHuil Gu3Mueckux BenuunH. Duznyeckue 3aKoHBI.
[‘paHUIBl TPUMEHUMOCTH (QHU3MYECKUX 3aKkoHOB. [loHATne o (u3Hueckod KapTuHE
Mupa. 3HaueHue GU3NKU pu ocBoeHnH cneruaibHocTeit CI10.
Paznen 1. Mexanuka 36
Coaep:xanue yueOHOro MaTrepuaJa
Tema 1.1. Mexannueckoe aBwxkeHue. Ilepememenue. Ilytb. Ckopocts. PaBHOMepHOE
Kunemaruka [PSIMOJIMHEMHOE IBH)KEHUE. 2 1
Yckopenue. PaBHoniepeMeHHOe npsiMoiiuHeitHOe ABrkeHrne. CBoOOIHOE NaieHUE. 2
JIBu>keHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 2
PaBHOMEpHOE ABUKEHHUE IO OKPYKHOCTH. 2
JlaGopaTropHble paboThl
VccnenoBanue IBUKEHUS TeJla O/ ACHCTBUEM TOCTOSHHOU CHJIBI. \ 2 2
[IpakTnyeckue 3aHATHSA
[IpakTukyM no peuieHuo 3aaad. [ paduyeckoe npeacrapaeHue IBUKEHUS. 2 2
[IpakTHKyM IO PEICHUIO 3a/1a4 HAa HAXOXAEHUE CKOPOCTH, YCKOPEHUS U PACCTOSHHUS. 2
Coaep:xanue yueOHOro MaTepmuaJa
Tema 1.2. [lepBplii 3akoH Herorona. Cuma. Macca. HMwmnynsc. Btopoii 3akoH HeroroHa.
3akoHbl MexaHuku HproToHa OCHOBHOM 3aKOH KJIACCUYECKON TMHAMUKH. 2 1
Tperunii 3akoH HproToHa. 3akOH BCceMUpPHOro TAroteHus. I'paBurannonnoe none. Cunal 2
Tsokect. Bec. CriocoObl m3MepeHust MacChl TEl.
Cunbl B MeXaHUKe.( CUJIbI YIIPYTOCTH, CUIIBI TPEHUS) 2
JlaboparopHbie padoThI
Onpenenenre yCcKOpeHus: CBOOOHOTO MaJIeHHs C TOMOIIbIO 2 2
MaTeMaTH4eCKOro MasgTHUKA Ha mupore I. Coun.
IIpakTHyeckne 3aHATHSA 2
[IpakTHKyM IO pEIIEHUIO 3a/1a4 Ha TeMy «3akoHbl HproTOHa» | 2
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[IpakTHKyM I10 pELIEHHUIO 3a1a4: «/IBH>KEHHE Tell IO JEHCTBUEM HECKOIBKUX CUII».

Tema 1.3.
321KOHBI COXpaHeHI/Iﬂ B MCXAaHUKEC

Conepxxanue y4eOHOro MmarepuaJia

3aKkoH CcOXpaHEeHUsT uMIylnbca. PeakTuBHOe [BMkeHue. PabGora cumibl. Pabota)

[OTEHIMAJIBHBIX CHJI. MOLITHOCTb. 2
Ouneprusa. Kunerumueckas sHeprus. lloreHnuanbHas sHeprusi. 3akOH COXpaHEHHUs 2
MeXaHU4ecKoi 3Hepruu. [IpuMeHeHre 3akOHOB COXPAHEHMUS.
JlaboparopHbie padoThI
CpaBHenue paboThl CUJIBI C U3MEHEHHEM KHHETHYECKOM SHEPTHH Tela. 2
M3ydeHnre 0COOCHHOCTEH CHIIBI TPEHUS (CKOJIBbKCHHUS). 2
IIpakTnyeckue 3aHATHS
PenieHue 3a/1a4 Ha 3aKOHbI COXPAaHEHMSI MEXaHUUECKOM SHEPTUU U UMITYJIbCa. | 2
Pa3ngen 2. MousekyasipHas ¢usuka. TepmogunamMuka 30
Conep:xanue yueOHOro MaTrepuaJja
Tema 2.1. OCHOBHbBIE TOJIOXKEHUS MOJIEKYIIPHO-KMHETUYeCKO Teopun. Pasmepbl u Macca 2
OCHOBBI MOJIEKYJISIPHO- MOJIEKYJ M1 aTOMOB. bpoyHoBckoe aBmkenue. Anddysust.
KUHETHYECKOHM Teopun. Mneansupiii (CUIbl U DHEPIUsS MEXKMOJEKYIIpHOro B3aumozneiictBua. CTpoeHue Tra3000pa3HbIX, 2
ras. KUJIKUX U TBEpIBIX Tel. CKOPOCTH JBMXKEHUSI MOJIEKYNl M UX U3MepeHue. M eanbHblii
ra3. /laBiienue rasa.
OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KHHETUYECKON Teopuu razon. Temmeparypa u ee 2
n3MepeHue. AOCOIIOTHBIM  Hylb  Temreparypbl. TepMoaMHaMHuYeckas — ILKaja)
TEeMIIEpaTyphl.
YpaBHEHHE COCTOSHMS HJI€aJbHOrO rasa. MossipHas rasoBasl NOCTOsiHHas. ['a30Bbie 2
3aKOHBI
IIpakTHYecKHe 3aHATHA
Pemenue 3aad no reMe: OCHOBBI MOJIEKYISIPHO-KUHETHUECKOM TEOpHUH. 2
Penienne 3a/1a4 Ha ra30BbI€ 3aKOHBI 2
Coaep:xanue yueOHOro MarepuaJa
Tema 2.2. OcHOBHbIE TIOHATUS U OIpeneneHus. BHyTpeHHss 3Heprus cucreMbl. BHyTpeHHs 2
OCHOBBI TEPMOAMHAMUKHI HHeprus uaeagbHoro rasa. Pabora u Temiora kak opMbl epead SHEPrHUH.
TermoeMKkoCTh. YmenbHas TEIUIOEMKOCTb. YpaBHEHHE TerioBoro Oamanca. IlepBoe 2
HavaJi0 TePMOIMHAMHKU. ATuabaTHBIN TTpoIiece.
[Ipuniun nevictBusa terioBoid mamuHbl. KITJ[ TenoBoro asurarens. Bropoe Hayamno 2

TCPMOJAUHAMUKMU. XoJoauibHbIe MaIlIMHEBL. TeII0BbIC JBUTaTEIIH. OxpaHa MMpUpoOAaBbI.

IlpakTuyeckue 3aHATHS




Pemenue 3ana4 no teme: OCHOBBI TEPMOJAMHAMUKH.

Tema 2.3. Coneprxanune y4eOHOro MmarepuaJia
W3menenue arperarHeix cocTosiHuii [Mcriapenne u KoHjaeHcanws. HacblmeHHBI map ¥ ero cBoiicTBa. AOCONIOTHAs H
BEILECTB OTHOCHUTENIbHAs BJIAXHOCTh BO3Ayxa. Touka pocbl. Kunenume. 3aBUCHUMOCTH 2
TEeMIIepaTypbl KuIleHUsI OT jaBieHus. l[leperperviii map W €ro HCHOJIb30BaHHE B
TEXHUKE.
XapakTepucTrKa >KUJIKOIO COCTOSHMS BenlecTBa. [IOBEpXHOCTHBIN CIION KUIKOCTH. 2
DHeprusi MOBEPXHOCTHOTO CJIOsA. SIBIEHUS HA TPaHUIE >KUJKOCTH C TBEPABIM TEJIOM.
KanwinsipHele siBIeHMUS.
XapakTepuCTUKa TBEPAOTO COCTOSIHHMS BEIIECTBA. YIPYIHME€ CBOMCTBA TBEPABIX TEI. 2
3akoH ['yka. MexaHnueckue CBOMCTBa TBEPABbIX Tell. TernoBoe paclMpeHue TBEPABIX
Ten U kuakocre. [1naBnenne u kpucrauzamus.
JlaGopaTropHble paboThbl
3MepeHue BIaXHOCTU BO3/1yXa. 2
3yyeHue TeninoBOro paciiMpeHusl BEIeCTB. 2
2 cemecTp
Pazjiea 3. JaekrponmHamMmuka 50
Conep:kanue yueOHOro0 MaTepuaJja
Tema 3.1. DNEeKTpUYECKHe 3apsiabl. 3aKOH cOXpaHeHus 3apsana. 3akoH Kynona. Dnekrtpuueckoe 2
DNeKTpUuYecKoe mose nosie. HarpsixeHHOCTB anekTpudeckoro noss. [punnun cyneprozunuu nosieit. Pabora
CHJI DJIEKTPOCTATUYECKOTO TIOJISI.
[ToTennman. PasHocTh moTeHNMANOB. DKBUIOTEHIMAIBbHBIE TMOBEPXHOCTH. CBS3b
MEXIy HaIlpSHKEHHOCTBIO W PA3HOCTbIO TOTEHLUHAIOB JIIEKTPUUECKOTO TMOJIS. 2
JludpnekTpuku B dekTpudeckoM mose. [lomspusanust audnekTpukoB. [IpoBogHukH B
PIIEKTPUYECKOM II0JIE.
Konnencaropsl. CoenuHeHHE KOHJIEHCATOPOB B Oarapero. DHEprusi 3apsiuKeHHOIOo 2
KOHJIEHCATOpa. DHEPTUs AIEKTPUUECKOTO MOJs.
I[IpakTHYecKkue 3aHATHS
[IpakTUKyM IO peLIeHUIO 3a7a4 «DJIEKTPOCTATUKAY. 2
Perenne 3a/1a4 Ha COeAMHEHNE KOHJIEHCATOPOB. 2

Coaep:kanue yueOHOro MaTrepuaJia




Tema 3.2.
IToCcTOSIHHBIN 3TEKTPUUECKUI TOK

YcnoBus, HEOOXOAMMBIE JJIi BOSHUKHOBEHUS M MOAJEPKAHHS AIIEKTPUYECKOTO TOKA.
Cuna Toka M MIOTHOCTh TOKa. 3akoH Oma juia yuactka nenu 6e3 DJC. 3aBucuMOCTb
HIIEKTPUUYECKOTO CONPOTHUBICHHUSI OT Marepuaia, JAJUHBl U IUIOAAU IONEePEYHOro
CEUEHUS MIPOBOIHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOTO COIIPOTUBIIEHUS IPOBOJHUKOB OT
TeMIeparyphl.

DJIEKTPOJBIKYIAS CUJIa UCTOYHUKA TOKa. 3akoH Oma Ji1s mojHou nenu. CoenHeHue
MpoBOHUKOB. COETMHEHNE HCTOYHUKOB AIIEKTPUICCKON YJHEPTHH B Oarapero.

3akon Jhxoyns-Jlennma. PaGotra W MOIIHOCTH 3JEKTPUYECKOTO TOKAa. TerioBoe
TEMCTBUE TOKA.

JlaboparopHbie padoThI

W3yuenne 3akona Oma 11 yqacTka IIeTd, TOCIe0BaTeIbHOr0 U NapajieIbHOTO
COCIMHEHUS IIPOBOTHUKOB.

M3ydenune 3akoHa OMa Jis IOJTHOM LieTu.

Omnpenenenue IJ{C 1 BHyTPEHHETO COMPOTUBIICHUSI HCTOYHHUKA HAPSKEHUS.

N

HpaKaneCKue 3aHATHSA

CocrapneHue MEKTPUIECKUX CXeM. XapaKTePUCTHKU U3MEPUTEIBHOTO Mpubopa 1o
€ro LIKaJje.

l3y4eHne 3aBUCHMOCTH CHJIbI TOKa OT COIIPOTHBIICHUS.

[IpaxkTrkyM 110 pemeHuro 3ana4 «I10CTOSHHBIN 3IEKTPUYECKHUN TOK».

Onpenenenne K 1 MOIIHOCTH 3JIEKTPUUECKOI0 YaiiHUKa

NN

Tema 3.3.
DNEeKTPUYECKUI TOK B pa3IMYHBIX
cpenax

Coaep:xanue yueOHOro MaTrepuaa

DJeKTpUYECKUN TOK B METaJUIaX. JNEeKTPOHHBIN ra3. Pabora BbIxoaa.

OJEKTPUUECKUHA TOK B 2NEKTposIMTax. Jnekrponus. 3akoHbl Papanes. [Ipumenenue
HIIEKTPOJIN3A B TEXHUKE.

OJEKTpUUYECKUH TOK B Ta3ax M BakyyMme. Monuzanus raza. Buuabl ra3oBbIX pa3psaosB.
[lonsaTtue o miiazme. CBOMCTBA ¥ IPUMEHEHNE IIEKTPOHHBIX ITyYKOB.

OneKkTpuueckuid  TOK B modynpoBoaHukax. CoOCTBeHHass  MPOBOAUMOCTH
10JIyIPOBOAHMKOB. [107ynpoBOAHUKOBBIE TPHUOOPBI.

HpaKaneCKue 3aHATHSA

YCTPONCTBO AUOJA U TPAH3UCTOPA.

Tema 3.4.
MarguTtHoe moJIe.

Conep:kaHue y4eGHOr0 MaTepuaJia

Bexkrop MHAYKUMM  MarHuTHOro  mnons. JlelicTBMe  MarHUTHOrO IOJsA  Ha
MTPSIMOJIMHEVHBINA TPOBOJHUK C TOKOM. 3aKOH AMIiepa. B3anmonencTere TOKOB.
MaruauTHbli OTOK. PaGoTa mo mepeMenieHnt0 MPOBOAHUKA C TOKOM B MAarHUTHOM

T10JIC.

10




JleiicTBE MarHUTHOTIO NOJs Ha JABWXKyuwmiics 3apsa. Cuna Jlopenuna. Onpenenenne
YAEIBHOTO 3apsiia. YCKOPUTENH 3apsKCHHBIX YaCTHUIL

l'[paRTn'{ecmle 3aHATHSA

Penrenne 3aJa4 I10 TEME.
I/ISY‘IGHI/IG [[ef/'ICTBI/ISI MAaramMTHOIO ITOJId Ha MMPOBOJHUK C TOKOM.

N

Tema 3.5.
DJIeKTpOMarHuTHAs HHTKITUS

Coneprxanue y4eOHOro MmarepuaJia
DNeKTpOMAarHuTHasE WHAYKIuUs. BuxpeBoe anexrpuueckoe mnoje. CaMOUHIYKITHS.

9Hepr1/1>1 MAardHuTHOI'O I10JIA.

JlaboparopHbie padoThI

M3ydeHue SBICHHS DIEKTPOMAarHUTHOM MHTYKIIUU. |

IIpakTnyeckue 3aHATHS

[IpakTHKyM 110 pEeLIEHHUIO 3a1a4.

Paznea 4. Kosrie0anusi 1 BOJHBI

Tema 4.1.
Mexannyeckue KojieOanums

Conep:xanue yueOHOro MaTrepuaJja

KonebarenbHoe asrkeHue. ['apmonuueckue koieOanus. CBOOOJHBIE MEXaHMUYECKHUE
konebanus. JluHeilHble MexaHuyeckue KojebarenbHble cucTeMbl. [lpeBparieHue
SHEPrUuU IpHU KosiebaTenbHOM JBMKEeHUH. CBOOOAHBIE 3aTyxarolllue MEXaHHYECKUE
kose0aHusl. BoIHY)K/IeHHbIE MEXaHUUECKHE KoeOaHusl.

JlaGopaTropHble paboThl

3ydeHre 3aBUCUMOCTH Tepuojia KoJeOaHui HUTSHOTO (WU MPY>KUHHOTO) MasiTHUKA
OT JUIMHBI HUTHU (MU MacChl Ipy3a).

Tema 4.2.
Ypyrue BoJHBI

Coaep:xanue yueOHOro Marepuaa

[lonepeuHble M MPONOJIBHBIE BOJHBI. XapPAaKTEPUCTUKU BOJHBL. YPAaBHEHHUE IIJIOCKOW
oerymeit BonHbl. UHTepdepentius BonH. [lonsarue o audpaximu BOJIH. 3BYKOBBIE
BOJIHBI. YJIBTPa3BYK U €ro IPUMEHEHHUE.

Tema 4.3.
DNeKTpOMarHUTHBIE KOJICOaHUs

Conep:xanue yueOHOro Marepuaja

CBobOoaHbIE NIEKTpOMarHUTHbIE KosieOanus. [IpeBpanienne s3Heprun B kojaedaTeIbHOM,
KOHTYpe. 3aTyXarollie 3JIeKTPOMarHUTHbIe KojieOaHus. [eHeparop He3aTyXaroIluXx
QIIEKTPOMArHUTHBIX KoJieOaHUH. BbIHYX/I€HHbIE 3JIeKTpUUECKHUE KOJIeOaHUsL.

[lepemenHsblil TOK. [ eHepaTop nepeMeHHOro Toka. TpanchopMaTopbl.
EMKOCTHOE M WHIYKTHBHOE COIIPOTUBJIEHMSI INEPEMEHHOIO TOKa. 3akoH Owma i
JIEKTPUYECKON LIENN TEPEMEHHOTO TOKA.

PaGora u MOIIHOCTDb MEPEMCHHOT'O TOKA. FeHepaTopLI ToKa. TOKM BBICOKOM 4acCTOTEHI.

[TonyueHwue, nepeada v pacrpeesieHUe IEKTPOIHEPIHH.

IIpakTHYecKHEe 3aHATHS
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Wzyuenne paboTsl TpanchopmMaropa, BEIYUCICHHE KII.
Pemienue 3amgay no teme «llepeMeHHBIN AIEKTPUUECKUN TOKY.

N

JlaboparopHbie padoThI

HaGJ'IIOI[eHI/Ie IIGI>’ICTBI/ISI MarHmTHOIO II0JIA Ha TOK.

Tema 4.4.
DJICKTPOMArHUTHBIC BOJIHBI

Coneprxkanune y4eOHOro MmarepuaJia

DJIEKTPOMArHUTHOE TIOJIE KaK OCOOBIA BUA MaTrepuu. DJIEKTPOMArHUTHBIC BOJHBI.
Bubparop I'epma. OTkpwiThlli KoneOarenbHBIM KOHTYp. M300perenue pamuo A.C.
[TonoBeiM. [lonsiTue 0 panuocssizu. [IpuMeHeHne 3eKTPOMarHuTHBIX BOJIH.

l'[paRTn'{ecmle 3aHATHSA

OcuusuiorpaMMa epeMeHHOro ToKa.
Pemenne 3a1a4 1o TeMe «JEeKTPOMarHUTHBIE KOJIEOaHUsI U BOJIHBD).

Paznen 5. OBoaonusa BeenenHoit

Tema 5.1
Crpoenue u pasBurue BeeneHHOM.
OBOJIOIMS 3BE3]]

Hama 3Be3qHas cucrema — [Nanmaktuka. Jpyrue ['anaktuku. beckoneunocts Beenen-
HOU. [lonsTue kocmonoruu. TepmosinepHblil cunTe3. DHeprust CoaHIa U 3B€3]1

NN DN

HpaKaneCKue 3aHATHSA

HpaKTI/IKYM I10 pCHICHUIO 3a1a4

Pa3nea 6 Ontuk

18

Tema 6.1.
IIpupona csera

Conep:kanue yueOHOro MarepuaJja

CKOpOCTh pacHpoCTpaHEHHUs CBETa. 3aKOHbl OTPAXKEHUA M IPEJIOMIICHHS CBETa.
[TonHOE OTpakeHue.

JIunsel. Buasl smH3. lloctpoenne B smH3ax. I7na3 kak onruyeckas cHCTEMa.
OnTHyeckue npudopBkl.

JlaboparopHbie padoThI

I/ISY‘ICHI/IG I/I306pa)KCHI/IH IMpeaAMETOB B TOHKOH JIMH3E.

HpaKTI/I‘leCKOC 3aHATHE

reOMeTpI/ILICCKOe IMOCTPOCHUE XOOa CBCTOBBIX leqeﬁ Ha TpaHUllbl pas3fciia ABY]

[IPO3pauHbIX CPE.
[TocTpoeHue Xo/1a CBETOBBIX Jy4el Ha MPUMepe MPOCThIX ONTHYECKUX MPUOOPOB.

Tema 5.2.
BosHoOBEIE cBOIICTBA CBETA

Coaep:xanue yueOHOro MaTepuaa

WNuTtepdepennus ceera. KorepeHTHOCTh cBeTOBBIX Jyuell. HTepdepeHins B TOHKUX
mineHkax. [lomocel  paBHo#t  Tommuubl.  Kombia  Heiorona.  Wcnonb3oBanue
nHTEep(DEPEHITNN B HAyKe U TEXHUKE.

Jludpakuus ceera. udpakuus Ha MIETd B HapaJIeNbHBIX Jydax. JudpaxkmuonHas
pemierka. [lonsitue o romorpaduu.llonspusanus monepeunsix BonH. [lomspu3zarus
ceera. /[BoitHoe nyuyenpenomnenue. [lonsspouasl. Jlucnepcus ceera.
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Bunsl criektpoB. CriekTpbl ucnyckanusi. CoeKTpbl MOMIOIIEHUs . YAbTpapuoIeToBOE U 2
nH(pakpacHoe u3nydeHus. PenrrenoBckue ayun. VX mpuposa u cBoiicTBa.
[IpakTuyeckue 3aHATHS
['pagyrpoBKa CIIEKTPOCKOIIA U ONPEAEIEHUE JJIMHBI BOJIHBI CIIEKTPAJIbHBIX JTUHUM. 2
Pa3nen 7. DiieMeHTbI KBAHTOBOM (U3MKH 22

Coneprxkanune y4eOHOro MmarepuaJia

Tema 7.1. TeroBoe u3nydyenue. PacnpeneneHue 3Hepruu B CrieKTpe abCONIOTHO YEPHOTO Tena. 2

KBanTOBas onruka KBanToBas runoresa [lnanka. @OTOHBI.

Buemanii  gorosnekrpuueckuit  3pdexr. Bryrpennuir  poroaddekr.  Tumbl 2
¢oroanementoB. JlaBnenue cBera. [loHATHE O KOPIYCKYISPHO-BOJIHOBOW MPHUPOJIE
CBETA.
IlpakTHyecKkue 3aHATHA
Permenwne 3amad Ha 3akoHBI poTodrdhdekra. 2
Coaep:xanue yueOHOro MaTrepuaJa

Tema 7.2. Pa3BuTHE B3IVIS0B HAa CTPOEHUE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIEKTPaX 2

®dusznka aroma BosOpoa. SnepHas moaens atoma. OmnbITel 3. Pezepdopaa.

Monens aroma Bomopona mno H.bopy. Tumoreza npe bpoitns. CootHoieHue 2
HeonpenenénHocrel [eiizendepra. Ksantosbie reHeparopsl.
Conep:xanue yueOHOro MarepuaJja

Tema 7.3. EcTecTBeHHass paJMOAKTUBHOCTb. 3aKOH paJHOAaKTUBHOTO pacmaga. CrocoObr 2

®u3nka aTOMHOTIO s/1pa HaOJIO/ICHNS U PETUCTPaLly 3apsbKeHHBIX yacTull. D¢ ekt BaBunoBa — Yepenkona.

Crpoenue atomHoro snpa. [ledhekt mMacchl, SHEPTUs CBSI3U U yCTOMUYMBOCTH aTOMHBIX
s7ep.
JlaGopaTropHbie padoThI
M3yueHue TPEeKOB 3apsKEHHBIX YaCTHUIL ¢ TTIOMOIIBI0 Kamepbl BuiibcoHa. 2
IIpakTHYecKkue 3aHATHS
Pelenue 3a1a4 1o Teme. 2
Copaep:kanue yueOHOro MaTrepuaa
Snepubie peaknuu. VCKycCTBeHHass paJMOAaKTUBHOCTh. JleneHue TsHKeNbIX sJep. 2

LlenHas snepHas peakuus. YIpasisseMas LeTHas peaKius.
Anepusiii peakrop. [lomydyeHue pagMOAaKTHBHBIX H30TONOB M HUX IPHUMEHEHHE.

buonorundyeckoe neiicTeue pPaarOaKTUBHBIX I/I3J'IYIIGHI/II71. QHCMCHTapHBIC JaCTUIIbI.

IIpakTuyeckue 3aHATHS
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Perenre 3a1a4 Ha paJroaKTUBHbBIC TIPEBPAIICHUS U 3aKOH PAIMOAKTUBHOTO pacraja. 2

JledhekT Macchl, SHEPTHUS CBSI3HU. 2

I[IpomMe:kyTOUHAs aTTeCTALMS 18
BCEI'OQ| 204

Jist XapaKTepUCTHKU YPOBHS OCBOCHHUS y4eOHOTO MaTepraia UCHOIb3YIOTCS CIeyIone 0003HauYCHHS:

1. — o3HaKOMHUTENBHBIN (Y3HaBaHUE paHEE U3YYEHHBIX 00ObEKTOB, CBOMCTB);

2. — pEnpPONYKTUBHBIN (BBIMIOTHEHUE ACSITEILHOCTH 110 00Pa3Ily, HHCTPYKIIMH U IO PYKOBOJICTBOM);
3.—TIPOAYKTUBHBIH (IUTAHUPOBAHKUE U CAMOCTOSITEIHHOE BHIIIOJHEHUE ICATEIILHOCTH, PEIICHUE TPOOJIEMHBIX 3a/1a4).
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2.3. XapaKTepuCTHKA OCHOBHBIX BU/I0B YUeOHOI 1esiTeIbHOCTH CTYI1eHTOB

Conepxanue o0yueHust

XapakTeprucTUKa OCHOBHBIX BHJIOB JICATEIHBHOCTH CTYJCHTOB
(Ha ypoBHE y4EOHBIX JEHCTBUIA)

Bsenenune

YMeHUs OCTAaHOBKY IIEJICH JAeSITeNbHOCTH, INIAHUPOBAHUSI COOCTBEHHOM

NEATEbHOCTU I JOCTH)KCHMSI MOCTABJICHHBIX LEJIeH, IPEeIBUACHUS
BO3MOXKHBIX PE3YJAbTaTOB 3THUX JIEHCTBHM, OPraHU3aLUUA CAMOKOHTPOIS U
OILICHKH TOJIYY€HHBIX pe3yJbTaroB. PazBuTue cmocoOHOCTH SICHO U TOYHO
M3JaraTb CBOM MBICIIH, JIOTHUYECKH OOOCHOBBIBATH CBOIO TOYKY 3PCHHS,
BOCIIPUHUMATh W aHAJIM3UPOBAaTh MHEHHS COOECEIHMKOB, MpH3HABas
[IpaBO JPYroro 4ejoBeka Ha MHOEe MHeHMe. IIpousBeneHue msMepeHus
(bu3nyecKUX BEJIMYMH M OLEHKAa TIPaHULbl MOTPEHIHOCTed H3MEpEeHUi.
[IpencraBieHre rpaHULbl NOTPEIIHOCTEW W3MEPEHUN IIPU IOCTPOCHUHU
rpadukoB. YMEHHE  BBICKAa3bIBaTh  TUIOTE3bl Ui OOBSICHEHHUS
Ha0JII0IaeMBbIX SIBJICHUN. YMEHUE Tpeiararb MOJCIH sSIBJICHUNA. YKa3aHHe
rpaHul] TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. M3MOXKEHHE OCHOBHBIX
[IOJIOKCHUM COBPEMEHHOM HAaydyHOM KapTuHbl Mupa. [IpuBenenue
[PUMEPOB BIUSHUA OTKPHITHH B (U3MKE HA NIPOrpecc B TEXHUKE U
TEXHOJOrMH TmpousBojacTBa. HMcnosb3oBanue HWHTEpHETAa 11 MOUCKA
nHopmaIuu

1.MEXAHUKA

Kunemarunka

[IpencraBneHne  MEXAaHUYECKOTO  JBHKCHMS  Tela  ypaBHEHUSIMU
3aBUCUMOCTHM KOOPIMHAT UM MPOEKIUEHM CKOPOCTH OT BpPEMEHM.
[IpencraBieHne  MEXaHMYECKOTO  JIBWKEHUs — Tena  rpaduxaMu
3aBUCUMOCTH  KOOPJIMHAT W IPOEKIMEN CKOPOCTH OT BpPEMEHH.
OnpeneneHne KOOPAUHAT IPOMIEHHOIO IyTH, CKOPOCTH U YCKOpPEHUS
Telna Mo rpapukaM 3aBUCUMOCTH KOOPAMHAT U MPOEKLIHUHA CKOPOCTH OT
BpeMeHHM. OmnpezneneHne KOOpAMHAT IPOMJIEHHOTO IIyTH, CKOPOCTH U
YCKOPEHHs TeJla MO0 YPaBHEHMSM 3aBUCHMOCTH KOOPJIMHAT U INPOEKIMH
CKOpOCTH  OT BpeMeHM. IIpoBeneHue CpaBHUTEIBHOIO — aHAIU3a
PaBHOMEPHOIO u PaBHOIIEPEMEHHOTO JBAKEHUM. VYkaszanue
VCIIOJIB30BAaHUSL IIOCTYNATEIbHOIO U BpAlaTeIbHOIO JBHJKEHUU B
TexHuke. [IpuoOpereHue ombiTa pabOThl B TPYNINE C BHIIOIHEHHEM
pPasIMYHBIX COLUMAIBHBIX poJeil. Pa3paboTka BO3MOXXHOW CHCTEMBI
MEUCTBUM M KOHCTPYKLUUH JUISl DKCIEPUMEHTAIBHOIO OIPEICICHUS
KUHEMaTU4ecKkux BenuuuH. [IpencraBinenue uHPOpManMM O BHIAX
JIBUKEHMSI B BUJI€ TAOJIHUIIBI

3aKOHBI MEXAHUKU
Hrerorona

OObsiCHEHHE JIEMOHCTPALMOHHBIX SKCHEPUMEHTOB, MOATBEPXKIAIOIINX
3aKOH WHEPIUHU MN3mepenne Maccbl Tena H3mepenne cuibl
B3aUMOJICUCTBHS TEIl Beluncrnenue 3HaueHHS CWI 110 M3BECTHBIM
3HAYEHUSIM MacC B3aUMOJCHCTBYIOIIMX TE€JI W WX YCKOPEHHU
BblunciieHre 3HAYEHUS YCKOPEHHMM TEJI 110 HW3BECTHBIM 3HAYCHUAM
NMEUCTBYIONIMX CHJI M Macc Tell CpaBHEHHE CUJIBI JEHCTBUS U
poruBoAcicTBUs  I[IpuMeHeHHe 3akOHa BCEMHMPHOIO TATOTEHUS IIpU
pacyeTax CHJI M YCKOPEHHH B3aUMOJECHCTBYIOUIUX TEI CpaBHeHuHe
yCKOpeHHsI CBOOOJHOro mnajaeHuss Ha IuiaHerax COJHEYHOM CHCTEMBbI
Boiienenne B TeKCTe y4yeOHHMKA OCHOBHBIX KaTeropuil  Hay4dHOMH
uHpOpMaIUN

3aKOHBI COXpaHEHUS B
MEXaHHKE

[[pruMeHeHre 3aKOHa COXPAHEHUSI UMITYJIbCA JIJIsi BBIYMCIIEHUS U3MEHEHH
CKOpOCTEW Tel NpHU HMX B3aUMOACHUCTBUSX. V3MepeHue pabOThI CUI U
M3MCHEHHUE KMHETHYECKOW SHEpruu Tena. BerumcieHue paboOTh CWl U
M3MEHECHUS! KMHETUYECKOM SHEpPruu Tena. BelUMCIIeHHE MOTEHUHATbHON
SHEPrUW TeJl B T'PABUTALMOHHOM Tmose. OmnpeneneHue MOTEHIHATbHON
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HPHEPrUM YIPYro AeQpopMHUPOBAHHOTO TeJa MO MU3BECTHOU nedopManuu u
PKECTKOCTU Tena. [IpuMeHeHHe 3aKkoHa COXPAHEHHS MEXaHMYECKOU
DHEPIMM  NpPU  pacyerax  pe3ylbTaTOB  B3aUMOJEHCTBHI  Tel
TPaBUTALIMOHHBIMA CHJIAMU U CHJIAMU YIOPYTOCTH. YKa3aHHME TI'paHMIl
MPUMEHUMOCTHU 3aKOHOB MEXaHHKHU. YKa3aHHe Y4eOHBIX TUCIUIUINH, PU
M3Y4E€HUU KOTOPBIX MCIOJIB3YIOTCS 3aKOHBI COXPAHEHUSI.

2. OCHOBBI MOJIEKYJISIPHOM ®U3UKHW U TEPMOJIUHAMUKH

OCHOBBI MOJIEKYIISIPHOI
KHHETHYECKON TEOpHUH.
WneanbHblii a3

BolliosiHeHHE ~ SKCHEPUMEHTOB,  CAyXalmMx i 00OCHOBaHUSA
MOJICKYJIsIpHO-KMHeTHYecko  Teopur  (MKT). Pemenue 3amaa ¢
MPUMEHEHUEM OCHOBHOTO YPaBHEHHSI  MOJEKYISIPHO-KUHETUYECKOM
Teopun ra3oB. OmpezeneHue NapaMeTpPoOB BeIlIeCTBA B Tra3000pa3HOM
COCTOSIHUM Ha OCHOBAaHUM YPaBHEHHUS COCTOSIHUSI HJICAJIBHOIO Tasa.
OnpeneneHye MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUU U
npoucxomamux npoueccos no rpaduxam 3aBucumoctu p (T), V (T), p
(V). DxcnepumentanbHoe uccienoBanue 3asucumoctd p (T), V (T), p
(V). IlpencraBinenue B BUAC TpapUKOB H30XOPHOTO, H300apHOTO U
M30TEPMUYECKOTO TPOIECCOB. BbIuncineHne cpeaHell KHUHETUYeCKOU
OHEPTUM TEIUIOBOTO JBM)KCHHS MOJEKYI 10 H3BECTHOM TeMIeparype
BEIICCTBA. BbICKa3blBaHWE THIOTE3 Ui OOBACHEHUS HAOIIOIaeMBbIX
SBJICHUN. YKa3aHUE€ rpaHul] NTPUMEHHUMOCTH MOJIEIN «UACAJbHBIA Ira3» u
3akoHOB MKT.

OCHOBBI
TEPMOIUHAMUKH

l3MepeHue KoiMM4yecTBa TEIUIOTHI B IpOIeccax Teruionepenayn. Pacuer
KOJIMUECTBA TEIUIOTHI, HEOOXOIMMOTO JJIsl OCYIIECTBICHHS 3aJaHHOTO
rporecca ¢ Teronepenadel. Pacyer m3MeHeHMs BHYTPEHHEH JHEpruu
TeJ, padOThl M TIEPENaHHOTO KOJIMYECTBA TEIUIOTHI C HWCIOJIBb30BaHUEM
MEpBOTO 3aKOHA TEPMOJUHAMHUKH. Pacder pabOThI, COBEPIIEHHON Ta3oM,
no rpapuky 3aBucumoctd p (V). Berumcnenme paboTel rasa,
COBEpIICHHONW TPU HW3MEHEHWH COCTOSHHS 110 3aMKHYTOMY LHUKIY.
Beruucnenne KIIJI mpu coBepumieHuMu rasom pa0OoTbl B mpoleccax
M3MEHEHHUsI COCTOSHUS M0 3aMKHYTOMY LUKy, OOBSCHEHHE NMPUHIUIIOB
NMENCTBUS TEIJIOBBIX MauH. JleMoHCTpanus poiu (pU3UKK B CO3MAaHUU U
COBEPIICHCTBOBAHMM  TEIUIOBBIX  JBUTareneil.  M3noxenwme  cytu
DKOJIOTUYECKMX  IpolsieM,  OOyCIOBIGHHBIX  PabOTOH  TEMJIOBBIX
MBUTATENe W TpEeNJIOKEHHWE TYTH HX pemleHHs. YKa3aHue TpaHHMIl
NPUMEHUMOCTH 33aKOHOB TEPMOJMHAMUKHU. YMEHHE BECTH JAMAJIOorl,
BHICTTYIIIMBaTh MHEHUE ONIOHEHTA, y4acTBOBATh B JMCKYCCHUH, OTKPHITO
BbIp@)KaThb W OTCTaWBaThb CBOIO TOYKY 3pEHHUS. YKazaHUe Y4eOHBIX
MVICIIATUTAH, TIPH M3YYE€HUH KOTOPBIX HCIOJB3YIOT YIeOHBIH MaTepHall.

CBolicTBa Mapos,
YKUJIKOCTEU, TBEPIBIX
Tel

3mepeHre BIaXKHOCTH  BO3Ayxa. Pacuer KoiMuyecTBa  TEIUIOTHI,
HEOOXOIMMOT0 Ul OCYHIECTBIEHHs Ipolecca Iepexoja BelecTBa M3
OJHOTO arperaTHOro COCTOSHHUA B JIpyroe. OKCIEPUMEHTAIbHOE
MCCIIEIOBAaHUE TEIUIOBBIX CBOMCTB BellecTBa. l[IpuBeneHne npumepoB
KalWUBIPHBIX ~ ABJICHUH B OBITY, mpupone, TexHuke. MccrnenoBanue
MEXaHUYEeCKUX CBOMCTB TBEPABIX Tell. [IpuMenenune ¢puznueckux nNoHATUR
M 3aKOHOB B Yy4yeOHOM Marepuajne Mpo(pecCHOHAIBHOIO XapakTepa.
Vcnonp3oBanue MHTepHeTa /Ui moucka MHpOpMalMKU O pa3paboTKax U
NPUMEHEHHUSIX COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEepUaIOB.

32JEKTPOAMHAMUKA

DnexTpocTaThka

BriuncieHne Cuil B3aUMOACHCTBHUS TOYEYHBIX QJICKTPUYCCKUX 3apsad0B.
Brrancinenue HaIIPs»KEHHOCTHU SJICKTPUYECKOI'O 1O0JIA OIHOTO n
HCCKOJIBKUX TOYCYHBIX SJICKTPUUICCKUX 3apsA0B. Brrunciaenue

MOTCHIMAJIa JJICKTPUYCCKOIO0 II0JA OJHOIO M HECKOJBKHX TOYCYHBIX
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DIIEKTPUYECKUX 3apA0B. M3mMepeHne pa3HOCTH NOTEHIMANIOB. M3mepenne
DHEPIUU JIEKTPUYECKOTO IOJIS 3apsKEHHOIO KOHACH caropa. Berancienue
SHEPIUU IEKTPUUECKOTO MOJIs 3apsKEHHOTo KoHjaeHcaropa. Pa3zpaborka
[JIJaHA ¥ BO3MOYKHOM CXEMBI IEUCTBUI SKCIIEPUMEHTAILHOTO ONPEACIICHUS
DIIEKTPOEMKOCTH KOHAEHCATOpa M AMDJICKTPUYECKOW IIPOHULAEMOCTU
BelecTsa. lIpoBeneHne CpaBHUTENBHOIO aHaIM3a TPABUTALMOHHOIO U
DIIEKTPOCTATUYECKOTO MOJIEH.

ITocTOsSHHEBII TOK

1 OObsicHEHHE TPUPOABI BJICKTPHUUECKOr0 TOKA B  METaJUIax,
DIIEKTPONNTAX, Ta3ax, BakyyMe M nogaynposoaHukax [ Ilpumenenue
baekTponu3a B TexHuke [ IIpoBeneHme CpaBHUTENBHOIO aHAIM3a)
HECaMOCTOSATENBHOIO U CAMOCTOATEILHOTO ra30BbIX pa3psAnoB M3mepenne
MOILHOCTH JJIeKTpuueckoro Toka. M3mepenue OJIC u BHyTpeHHEro
COIPOTHBIICHUS] MCTOYHMKA TOKAa. BBINOIHEHHE PacyeToB CHIIBI TOKa U
HalpsOKEHUI Ha ywyacTKax djekTpuyeckux nene. OObscCHEHHE Ha
npuMepe dJeKTpuyeckoil mnenu ¢ aAByMmsa uctouHukamu Toka (O[C), B
KakoM CJIy4ae HMCTOYHHMK JJIEKTPUYECKON 3Hepruu paboTaer B peKuMe
reHeparopa, a B KakoM — B pexume norpeburens. OnpeneneHue
TEMIIEpaTypbl HUTHU HaKaluBaHUs. V3MepeHue sIEeKTPUYECKOro 3apsaa)
hiieKTpoHa. CHsTHE BOJIBTAMIIEPHOHN XapaKTepucTuku auoza. [Iposenenue
CPaBHHUTEJIBHOIO aHajJW3a IOJYINPOBOJAHUKOBBIX JHOAOB U TPHUOIOB.
lcnionb3oBanue MurepHera i moucka MH(OpPMAMM O MEPCIEeKTUBaX
pa3BUTHS  IOJIYIIPOBOAHUKOBOM  TEXHUKU. YCTAaHOBKA IPUYMHHO-
CJIEICTBEHHBIX CBSI3€EH.

MaruuTHbIe IBICHUS.

3MepeHre  MHAYKIMM  MarHuTHOro  mojis.  Beruucienuwe — cui,
NEHCTBYIOIIMX HA MPOBOAHMK C TOKOM B MarHUTHOM Iojie. Beruncienue
CUJI, IEHCTBYIOLINX HA JNEKTPUUYECKUN 3aps], ABHKYIIMNCS B MArHUTHOM
nose.  MccnenoBaHue — SIBIEHUM — DJIEKTPOMAarHUTHOM — MHIYKIIMH,
CaMOMHJyKIMU. Bbluncienue sHeprun MarHuTHoro nois. OObscHeHue
NpUHIUNA  JAeUCTBUS  snekTponBurarens. OObsCHEHME  MPUHIINIIA
NEICTBUSl TeHeparopa AJIEKTPUUYECKOT0 TOKAa U AJIEKTPOU3MEPUTEIbHBIX
npubopoB. OObsACHEHME TPHHLMIA JEeWCTBUS  Macc-crekTporpada,
yCKOpUTeNel 3apsKeHHbIX dacTull. OObsICHEHUE POIM MArHUTHOTO TIOJIS
3eMiIu B KU3HU PAacTEHMM, )KMBOTHBIX, YesoBeka. [IpuBenenue npumepon
[IPAKTUYECKOTO MPUMEHEHUS M3Y4YEHHBIX SIBJICHHH, 3aKOHOB, MPUOOPOB,
ycrpoiictB.  IIpoBeneHne  CpaBHMTENBHOIO  aHANW3a  CBOMCTB
HIIEKTPOCTATUYECKOT0, MATHUTHOTO M BUXPEBOIO 3JIEKTPUUECKHUX IOJIEH.
OOBsiCHEHHE Ha MpPUMEpPEe MArHUTHBIX SBJICHUH, MOYeMY (PU3HUKY MOXKHO
paccMaTpuBaTh Kak METaIUCIUILINHY.

4. KOJIEBAHM S 1 BOJIHbBI

Mexauunyeckue
KOJICOaHUs

VccnenoBanne 3aBUCHMOCTH TepHoAa KoJeOaHWH MaTreMaTH4ecKoro
MasiTHUKa OT €ro JUTMHBI, MACChl U aMIUTHTYbI Konebanuii. MiccnenoBanue
3aBUCHMOCTH IepHoja KoleOaHWH Tpy3a Ha MPYKHHE OT €ro MacChl U
YKECTKOCTH MPYKUHBI. Brruncienue nepuona KoaeOaHuit
MATCMATUYCCKOTO MAasATHHUKA II0 HSBeCTHOMy 3HAYCHUIKO €ro AJINHBI.
Breruncnenue mnepuoaa KoinebaHWN Tpy3a Ha MPYKHUHE MO H3BECTHBIM
BHAYCHUJAM €TI0 MAaCChbl N JKCCTKOCTH pr)KI/IHI)I. BI)Ipa6OTKa HABBIKOB
BOCIIPUHMMATh, AaHAIM3UPOBATh, TiepepabaThiBaTh U  TPEIBSIBIATH
I/IH(?I)OpMaHI/II-O B COOTBETCTBHHU C ITOCTABJICHHBIMU 3aJa4aMU. HpI/IBe)IeHI/Ie
MPUMEPOB aBTOKONEOATENbHBIX MEXaHHYeCKnX cucteM. lIpoBeneHue
KJIacCU(PpUKAIUK KOJIeOaHUH.

Yrpyrue BoJHBI

3MepeHue JUIMHBI 3BYKOBOM BOJHBI IO pe3yiabTaTraM HaOIIOqeHHUN
nHTEep(hEepEeHIIN 3BYKOBBIX BOJNH. HaOmiofneHue m oObsICHEHUE SIBICHUN
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uHTeppepeHM U audpaknuu MexaHudyeckux BoiH. IlpencraBnenue
oOacTeil IpUMEHEHUs YIBTPa3ByKa U MEPCIIEKTUBBI €T0 UCIIOJIb30BAHUS B
pa3IMYHBIX OONACTAX HAyKH, TEXHUKU, B MenuiuHe. W3nmoxkeHue cytu
DKOJIOTUYECKUX TIPOOJIEM, CBI3aHHBIX C BO3JICHCTBHEM 3BYKOBBIX BOJH Ha
OpraHu3M YeJIOBeKa.

DNEeKTPOMAarHUTHbHIE
KoJeOaHus

HaGronenne ocuiorpaMM TapMOHUYECKHUX KoJeOaHWH CHIIBI TOKa B
nenu. V3MmepeHue — ANEKTPOEMKOCTH  KOHJeHcaropa.  M3mepenue
MHIYKTUBHOCTh KaTylIkd. MccienoBaHue SBIEHUS 3IEKTPUUYECKOTO
pe3oHaHca B MocieAoBaTeNbHON 1enu. [IpoBeneHue aHAIOTHMU MEXIY|
(U3NYECKMMH BEIMYMHAMH, XapaKTEPU3YIOIIUMH MEXaHUYECKYI0 U
DIIEKTPOMArHUTHYIO KoJiebareiabHble CUCTeMBbl. PacueT 3HaueHui Cuibl
TOKAa W HaNpsOKEHUS Ha DJIEMEHTaX LEeNu IEPEeMEHHOro TOKa.
VccnenoBanue npuHLuMa JaedcTBus TpaHchopmaropa. MccrnegoBanue
[PUHLIMIIA JIEHCTBUS TIeHeparopa IMEepeMEHHOro Toka. lcmonb3oBaHue
NuTepHera uisi mnoucka HHGOpPMAMU O COBPEMEHHBIX CHOCO0ax
[epeiauu JIEKTPOIHEPIUH.

3HeKTp OMAarHuTHBIC
BOJIHBI

OcymiecTBieHue paauornepenaud u  paguonpuema. VccrnegoBanue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C IMOMOIIBI0 MOOWJIBHOTO TenedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOIIEHHUS K H3yd4aeMbIM Ha ypoKax (QHU3uKd
00bEeKTaM HW  OCBauMBaeMbIM BHAaM JesaTelbHOCTH. (OObsSCHEHHE
[PUHIMIIUATBHOTO Pa3Nuus MPHUPOIALI YIPYTUX U DIEKTPOMArHUTHBIX
BOIH. M3nmojkeHHWe CyTH 9KOJIOTMUECKHX TMpOoOJieM, CBSI3aHHBIX C
PIICKTPOMAarHUTHBIMH ~ KoJIeOaHUsAMH W BojHaMU. OOBSCHEHHE POJH
PIIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCIICIOBaHUAX BeeneHHoil.

5.9BOJIFOLIMSI BCEJIEHHOM

CrtpoeHue u pa3BUTHE
Bcenennon

HaGmronenue 3a 38e3namu, JIyHo# u mianeramu B Teneckon. Habmonenne
COJIHEYHBIX TIISITEH C IIOMOIIBIO TEJIeCKONa M COJHEYHOro SKpaHa.
Vcnonb3oBanue HMHTepHeTa A TMOUCKA M300paKEHUH KOCMHUYECKHX
00BEeKTOB M MHpopMaru 00 X 0co0eHHOCTAX OOCyXIeHUE BO3ZMOXKHBIX
cueHapueB HBoonuu BcemenHoin. Mcnonb3oBanne HMHTepHera s
MoMcKka coBpeMeHHOW HHpopmanuu o pa3Butuu Beenennoit. OrneHkal
WH(POPMALIMU C TIO3UIIMU €€ CBOMCTB: JIOCTOBEPHOCTH, OOBEKTHBHOCTH,
MOJTHOTHI, AKTYalIbHOCTH U T. JI.

6.0IITUKA

IIpupona cera

HpI/IMeHeHI/IC Ha IIPAKTUKE 3aKOHOB OTPAKCHUA U MMPECIIOMIICHUA CBCTA IIPU
PCIICHUHN 3aJia4. OHpCI[CJ'ICHI/Ie CIICKTPAJIBHBIX I'PpaHULl YyBCTBUTCIIbHOCTHU
UeJIOBEYECKOro Ila3a. YMEHHE CTPOUTH I/1306pa)KeHI/I$I npeamMcETOB,
JaBac€MbIC JIMH3aMMU. Pacuer pacCTodHudg OT JIMH3BI 0 1/1306pa>1<eH1/I${
[MpcaAMceTa. Pacuer onTmyeckoil CHIIBI JIMH3BL I/I3MepeHI/IC (I)OKYCHOFO
PaCcCTOAHUSA JINH3BI. HcnreiTanue MO)IeJ'IeI\/'I MHKPOCKOIIa U TCJICCKOIIA.

BoaHoBEIE cBOMICTBA
cBeTa

HaOmrofieHne  sIBJI€HUS UHTEPPEPEHIMH  AJIEKTPOMATHUTHBIX  BOJIH.
Habmionenve — siBieHus — AUQpakuud — DJIEKTPOMArHUTHBIX — BOJIH.
HaOmrofieHne — sBJICHUS — MOJSPU3ALMU  HIEKTPOMArHUTHBIX  BOJIH.
3MepeHre JUIMHBI CBETOBOM BOJHBI MO pe3yiabTaraM HaOIoIeHus
sBieHus wuHTepdepenuun. Habmionenue sBreHus audpakivyd CBeTa.
Habmionenve sBieHus monspu3aluud W aucnepcun ceera. [louck
pasnu4YMii M CXOACTBA MEXAY IUPPAKIMOHHBIM M AUCIEPCHOHHBIM
criektpamu. [IpuBeneHne mnpuUMEpOB TMOSABIECHHS B IPUPOAE U
MCTIOJIb30BAaHUsI B TEXHUKE SIBICHUA WHTeppepeHny, Audpakium,
MOJIIPU3alMu M JucIepcuu cBera. IlepeunciieHne MeTONOB NO3HAHMA,

KOTOPBIC UCITOJIb30BAHHBIC IPU U3YUYCHUU SIBJICHUM.

7.2JJEMEHTHI KBAHTOBOU ®U3UKHA
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KBanToBas ontuka

[0 HabOmogate ¢otosnektpudeckuii  3gdext. OOBACHATL 3aKOHBI
CroneroBa W JaBJICHHE CBETa Ha OCHOBE KBAaHTOBBIX IPECTABICHHUN
HaGmronenne ¢dotoanexkrpudeckoro sddexra. OOBICHEHHE 3aKOHOB
CrosieToBa Ha OCHOBE KBAaHTOBBIX Ipe/CTaBlIeHU. PacueT MakcuManbHOI
KUHETHYECKONH SHEPTUU IJIEKTPOHOB NMPH (POTOAIEKTPUIESCKOM IPPEKTe.
Onpenenenue pabOThl BBIXOAA IEKTPOHA MO TpaduKy 3aBUCUMOCTH
MaKCHMAaJIbHOH KHHETHYECKOH SHEPrud (POTOAIEKTPOHOB OT YaCTOTHI
cBera. M3mepenue paboThel BeIXOJa 3neKkTpoHa. [lepeurncnenne npubopos
YCTAHOBKH, B KOTOPBIX NMPUMEHSIETCS O€3WHEPIMOHHOCTh (GoTodddexTa.
OOBsICHEHHE KOPITYCKYISIPHO-BOJTHOBOTO JIyallu3Ma CBOWCTB (HOTOHOB.
OOBsICHEHHE POJT KBAHTOBOIM ONTHKH B Pa3BUTHH COBPEMEHHOM (DU3HKH.

duzuka aroma

HaOmronenne nuHeuaTsix cHekTpoB. Pacder 4acTOThl M JJIMHBI BOJIHBI
MCITyCKaeMOI'0 CBETa IpHU IepexoJie aToMa BOAOpOJa M3 OJHOIO
CTAl[MOHAPHOTO COCTOSIHUSL B Jpyroe. OObsCHEHUE HPOUCXOXKICHUS
ITMHEWYaToro CreKkTpa aToMa BOJ0pO/ia U pa3inyusl JUHEHUYaThIX CIIEKTPOB
paznnuHbIX ra3oB. MccienoBanue nuHendaroro crnekrpa. MccnenoBanue
NpUHIUIA paboThl JIOMUHECHEHTHOH amnbl. Habmonenue u oobsacHeHue
[IpUHLMIIA JAeUCTBUA Jsasepa. [IpuBeneHne IPUMEPOB HCIIOIb30BAaHUSA
asepa B COBpEMEHHOH Hayke U TexHuke. Mcnons3zoBanue MHTepHera s
norcka MH(OpMaIMK O TIEPCIIEKTHBAX MPUMEHEHUs Jiazepa. Breruncnenne
JUIMHBI BOJIHBI 1€ Bpoiiyis 4acTuIlbl ¢ M3BECTHBIM 3HaY€HUEM UMIYIIbCa

®u3uKa aTOMHOIO fA/1pa

HabOmonenne  TpekoB  anbga-dacTull B KaMmepe  Bmiibcona.
PerucrpupoBaHue sIEpHBIX M3JIYYEHHUU C MOMOIIbIO cuerunka [eirepa.
Pacuer sHepruu cBsi3u aToMHBIX a1ep. OnpeneneHue 3apsaa 1 MacCOBOIO
YKUCJIa aTOMHOIO S[pa, BO3HMUKAIOLIEIO B pE3yJbTare pPaJUOaKTHBHOTO
pacnana. Berancnenue s3Heprum, 0cBOOOXKJAIOLIECs IPU pal0aKTUBHOM
pacnane. OrnpeneneHue MNPOAYKTOB SIEPHON peakuuu. Berancienue
DPHEPruM, OCBOOOXKIAIOLIEHCS NpU sAIepHbIX peakuusx. IloHumanue
[PEUMYILECTB M HENOCTATKOB HCIIOJIb30BAaHUSI AaTOMHOM DJHEPIUU U
MOHU3HUPYIOIINX U3Jy4EHUH B IPOMBILIUIEHHOCTH, MeAUIIMHE. M3110kKeHne
CYTH 9KOJIOTMUECKUX MPOOJIeM, CBSI3aHHBIX C OMOJIOIMYECKUM JeiicTBHEM
PaaNOAKTUBHBIX W3IIy4ECHUI. IIpoBenenue KJIacCU(pUKAUU
DIIEMEHTAPHBIX YaCTHUI[ MO HUX (PU3MYECKUM XapaKTepHcTHKaMm (Macce,
3apsay, BpeMeHHU JKu3HM). [loHMMaHWe LEHHOCTEH Hay4YHOIO IO3HaHUS
MUpa He BOOOIIEe /s 4YeloBeYecTBa B LEJIOM, a Uil KakJOoro
00yyaronierocst JMYHO, IIEHHOCTEH OBJIAJEHUS METOJOM HAay4YHOIO
MO3HAHUS IS JTOCTIDKEHUS ycrexa B JI000OM BHJIE MPAKTUYECKON
IEeATEITbHOCTH. [IpencraBnenne O XapakTepe YETBIPEX THIIOB
(dyHIaMEHTAIBHBIX B3aUMOJCHCTBUN DJJEMEHTAPHBIX YACTHI[ B BHUIE

TaOTAIIBI

3. YCJOBMUS PEAJIM3AIIUU PABOUYEM ITPOT' PAMMBI YUEBHOM

JUCIHUATLITAHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepPHAIbHO-TEXHHYECKOMY 00ecre4yeHn 10
Peanu3zanus nporpaMMbl yueOHON NUCHUIUIMHBI «DPu3nKay TpedyeT Hanu4us y4eOHOro
kabuHeta ¢ goctynoM B MIHTEpHeT.

O6opynoBanue

yaeOHOTO KabmHeTa: pabodasi 30Ha MPEToaaBaress; 1eMOHCTPAIIMOHHBIN

CTOJ; CTONBI TIO KOJIHYECTBY OOYYAIOIIMXCS; CTYNbs; ayIUTOpHAS OCKAa C METAUTHYEeCKHUM
MOKPBITHEM U1l KPEIUICHHS JIEMOHCTPAIMOHHOTO OOOPYIOBaHUS, CTE/UIX ISl MOAENed u

MakKeToB; MmKadbl aJis

MO,ZLGJIGI)'I U MakCTOB, IIJIaKaThl U Ta6HI/ILU>I o MU3y4aCMbIM pasjaciiaM

ImporpaMmabl; KOMILJICKTBL yqe6HBIX HarIsaAHbBIX ocoOuii 1Mo JUCHHUIIIINHEC.
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TexHu4eckre cpeacTBa OOyuUeHHs: CHCTEMa 3JIEKTPOCHAOKEHHs J1TabopaTopHBIX cTojoB 21
HampsbkeHrueM  36-42 B,  KOMIUIEKT JEMOHCTPAallMOHHOTO OOOpYIOBaHMsSI TIO  OITHKE,
SIEKTPOIMHAMUKE, MEXaHWKE M JAPYIMM pas3zaeiaM (QHU3UKH; MEpCOHATBHBIA KOMIBIOTEpP C
JIMIICH3UOHHBIM MPOTrPaMMHBIM 00ecIieueHneM; TPOSKIIMOHHBIN SKpaH.

[Tpu peanuszanmu pabdoueii mporpammbl yueOHoH aucrummauabl OY/[.10 «Dusnuka» Moxer
OBITh HCIIOJB30BaHO Mporpammuoe obecredyenue Big Blue Button (BBB), Moodle, SI-auck.

3.2. Audopmannonnoe odvecneuenue. [lepeueHb pekoMeH1yeMbIX Y4eOHbIX H3IaHUIA,
HHTEPHET-PecypcoB, J0NOJHUTEIbHOM JUTEPATYPhI

OcHoBHas nuTeparypa:

1. AmutpueBa B.®. ®usuka 11 npodeccuii U CrennanbHOCTeH TEXHUIECKOTO TPOQHIIS:
y4eOHUK ISl CTYIEHTOB Npo(eCcCHOHANBHBIX 00pa30BaTeNbHBIX OpPraHU3alui, OCBAMBAIOIINX
npodeccun u crnenuansaoctu CI10. — M., 2018

2. JImutpueBa B.®. ®dusuka nis npodeccuii U CrieMaIbHOCTEH TEXHUUYECKOTO MPOQHIIS.
COopHHK 3amad: y4eO. mmocoOue Juisi CTYISHTOB NPO(EeCCHOHAIBHBIX 00pa30BaTeIbHBIX
opranusaiuii, oceauBarouux npodeccuu u cnenuansHoctu CIIO. — M., 2018

3. AImutpuena B.®. Ousuka 11 npodeccuii U CenuaabHOCTEH TEXHHYECKOTO TPOQHIIS.
JlaboparopHblii  mpakTUKyM: y4e0. mocobue AN CTYAEHTOB  Ipo(heCCHOHAIBHBIX
o0pa3oBarebHBIX OpPraHu3alnii, OcBanBaIUX npodeccun u crenuanbaoctu CI10. — M., 2018

JonoynHuTeNnbHAsA IUTEpATypa:

1. Jmutpuesa B.®D. ®usuka 11 npodeccrii U CeruaibHOCTEH TEXHUYECKOTO
npoGWIs: AIEKTPOHHBIN y4e0.-METO/I. KOMIUIEKC Ui 0Opa3oBaTeNbHBIX YUPESIKIACHUN Cpel.
npod. o6pazoBanus. — M.,2016.

2. JImutpueBa B. ®. ®Ousmka s npodeccuii U CrenuantbHOCTEH TEXHHYECKOTO
npouiIs: 3IEKTPOHHOE y4yeOHOe H3AaHue (MHTEPAKTHBHOE SJIEKTPOHHOE IMPHIIOKEHUE) AJIS
00pazoBaTeIbHBIX

3. ydpexueHui cpen. nmpod. odpasosanus. — M., 2016.

4. Kacwsnos B. A. MnmoctpupoBanHslii atinac no ¢usuke: 10 kmacc.— M., 2017.
S. KacesHoB B. A. MnmoctpupoBanHslii atnac o ¢usuke: 11 kimace. — M., 2017.
6. ®upco A. B. ®usuka nis8 npodeccuil M CHeUAIbHOCTEH TEXHUYECKOTO U

€CTECTBEHHO-HAyYHOTO Mpo¢uiel: yueOHUK 1711 00pa3oBaTeNbHbIX YUPEKICHUN cpel. mpod.
obpazoBanwus / mox pen.T. Y. Tpodhumonoit. — M., 2016.

HNuTepHeT pecypcesl:

1. OOyuaromme TpexypoBHEBble TecThl Mo ¢usuke: cait B.M. Perenpmana
http://www.physics-regelman.com

2 OtkpoIThii KOJUTeK: Dusuka http://www.physics.ru

3. Ilopran undopmannonnoit mogaepskku EI'D http://ege.edu.ru

4.Bcepoccuiickas omuMIIHaIa MIKOJIBHUKOB Mo (usuke http://phys.rusolymp.ru

5.EcTecTBeHHOHAy4YHbBIE JKCIIEPUMEHTHI Puzuka: Komnexuus Poccuiickoro
obrreoOpa3zoBarenbHOro mopraia http://experiment.edu.ru

6.Knaccuas ¢usuka: cait yunrens pusuku E.A. banaunoii http://class-fizika.narod.ru

7 Kparkwuii cnpaBounuk o ¢usuke http://www.physics.vir.ru

8.Mup ¢usuku: dpusudeckuii sxcrepumenT http://demo.home.nov.ru

3.3. Meroauueckoe oOecneyeHue o00pa3oBaTeIbHOr0 mpouecca A O0yYeHHs
WHBAJIM/IOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS

YcnoBusi opraHuzalid M coiepaHue OOydyeHUs W KOHTPOJS 3HAHWKA MHBAIHUIOB U
obydarommxcs ¢ OB3 mo mucummivuae «®Pu3uka» ONMpenesstoTcsl MPorpaMMOi JTUCITUTIIIUHEI,
aIanTHPOBAHHON NIPU HEOOXOIUMOCTH [Tt 00YUEeHHUsI YKa3aHHBIX 00yUJarOIIUXCA.
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Opranuzanus o0y4eHus, TeKyIed 1 MPOMEKyTOYHON aTTeCTalluy CTYEHTOB-UHBAINIOB
u cryneHToB ¢ OB3 ocymiecTBiaseTcss ¢ y4eToM OCOOCHHOCTEH TNCUXO(U3UIECKOTO Pa3BUTHS,
WH/IMBUIYAJIbHBIX BOBMOXXHOCTEH M COCTOSIHUS 3A0POBBS TAKMX O0YYaIOIIHXCS.

Hcxonst u3 ncuxou3nueckoro pa3BUTHS U COCTOSIHUSA 3/10POBbsI CTYIEHTOB-UHBAJINIOB U
crygentoB ¢ OB3, opranus3yroTcs 3aHATHS COBMECTHO C APYIMMHU OOyYaroIIMMHUCS B OOLIMX
rpymmnax, HCIOb3ys COLMAIbHO-aKTHBHbIE U pPE(IEKCHBHbIE METOJbl OOyUeHHs CO3JaHMs
KOM(OPTHOTO TICUXOJIOTHYECKOTO KIIMMaTa B CTYACHYECKOM TpyIIe UIIH, IPH COOTBETCTBYIOIIEM
3a8BJICHUU TaKoro oOOYydYaloLIerocs, IO WHAMWBUIYAJIBHOM IIporpamMme, KOTOpas SsBISETCA
MOAM(HUIMPOBAHHBIM BAapHAHTOM OCHOBHOH pa0odyeil mporpamMMbl AUCHMIUIMHBEL. Ilpu 3TOM
COZIep)KaHUE IPOrpaMMbl JUCLUUILUIMHBI HE H3MeHseTcsa. M3MeHsATces, Kak NpaBuilo, (HOpMbl
00y4eHus1 1 KOHTPOJISI 3HaHU, 00pa30BaTeIbHBIC TEXHOIOTHH U IUJAKTHYECKUE MAaTEPHAIIBL.

OOyueHue CTYIEeHTOB-MHBAIUAOB U CTYAeHTOB ¢ OB3 Tarke MOXET OCYLIECTBIATHCS
WH/IMBUIYAJIbHO W/WIH C TIPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTHA.

JucrannoHHoe  oOy4yeHHe  oOecreuyuMBaeT  BO3MOXKHOCTh ~ KOMMYHHMKalMH ¢
npernojaBareyieM, a TaKkke C APYruMH 00ydaeMbIMH IMOCPEICTBOM BEOMHApOB (HAampumep, ¢
UCIIONIb30BaHUEM MpOorpaMmbl SKype), 4To crnocoOCTBYET CIUIOUCHHIO TPYIIIbI, HAMPABIISCT
y4eOHYIO TPYIITY Ha COBMECTHYIO PaboTy, 00CYKIeHHE, PUHSITHE TPYIIIOBOTO PEUICHHUS.

B yuebGHOM mpouecce Ui MOBBILIEHUS YPOBHS BOCHPHUSATHS U NepepaboTKU y4eOHOH
UH(POPMAIIUN CTYICHTOB-MHBAIHIIOB U CTyIeHTOB ¢ OB3 mpuMmeHsoTCs MyabTUMEIUHHBIE U
CHeLMaIU3UpPOBAHHBIE TEXHUYECKHUE CpEeACTBA IpueMa-nepenadd ydeOHol wuHdopmanuu B
JOCTYMHBIX (hopMax JUIisi CTYACHTOB C PA3JIMYHBIMH HAPYIICHUSMH, O00ECIIEYMBACTCS BBIITYCK
aJbTEepHAaTUBHBIX (OPMATOB MEUATHBIX MarepuajoB (KpymHbIH MIPUQT), 3IEKTPOHHBIX
0o0pa3oBaTelbHBIX pecypcoB B (OpMax, aJaNTHPOBAHHBIX K OrPAaHUYEHUSIM 37I0POBbS
00y4aroLuXcsl, HaTMYUe He0OX0AUMOT0 MaTepUaIbHO-TEXHUYECKOTO OCHAIICHHUS.

[TonGop m pa3paboTka yueOHBIX MaT€pHaJOB IMPOU3BOAUTCS IMPETIOJABATEIIEM C YUETOM
TOTO, YTOOBI CTYJIEHTHl C HapyUIeHWsSMHU CclyxXa Mojdy4daad HHGOpMalMI0 BHU3YyaJbHO, C
HapyIICHUSMHU 3pEHHs] — ayJualibHO (HAIpUMep, C HCIIOIB30BAHUEM NPOTPaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: I[Ipenooasamenu, yuebHvle Kypcbl KOMOPLIX mpedOyiom om CmyOeHmos
8bINOIHEHUSI ONPEOeTIeHHbIX CneyupuuecKux Oeticmautl U npedCmasiaouux cooou npodoiemy uiu
oeticmeue, HegbINOIHUMOE 01 CYOEHMO8, UCNbIMbIBAIOUUX MPYOHOCIU C NEPEOSUNCEHUEM UTU
peuvto, obazansl 6 PII]] yuecms s3mu ocobennHocmu u npeoidazamv CmMyOeHmMamM-UHE8AIUOAM U
cmydenmam ¢ OB3 anbmeprnamugnvie Memoowl 3aKpenienus uzyuaemo20 Mamepuaid.

Jlist ocyuiecTBiIeHHs MPOLEeIyp TEKYLIEro KOHTPOJIS YCHEBAeMOCTH M MPOMEXYTOUHOU
arrectauuy odyvarouxcsi nHBaiana0B U aui ¢ OB3 oH oLleHOYHBIX CPEACTB MO JUCIUILINHE,
NO3BOJISIIOIIMI  OLIGHUTh  JOCTM)KEHHE HMH  pe3ylnpraroB  OOy4eHHUs M ypPOBEHb
c(OpMUPOBAHHOCTH KOMIETEHIIMH, MPEIyCMOTPEHHbIX Y4e€OHBIM IJJaHOM U  paloueit
OporpaMMOM  JTHUCHUIUIMHBI, aJanTHpyeTrcs Uil OOydaloUIMXCsl HMHBAJMIOB M JIMI C
OTpaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBBS c Y4ETOM WH/IUBUTYaITbHBIX
NCUXO(U3NOIOTHUECKUX 0COOEHHOCTeH (YCTHO, NHUCBMEHHO Ha Oymare, NHCbMEHHO Ha
KOMIIblOTEpE, B (Qopme TecTupoBaHus U T.01.). Ilpu HeoOXomumocTH 0OydaromUMCs
IPEIOCTABISAETCS JIOTIOJIHUTENIbHOE BpeMsl JJIsl TOJATOTOBKM OTBETa NpU TMPOXOXKICHUU
aTTeCTAIlHH.

4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JNCHUIIVIMHBI

Texkymmii KOHTPOJIb U OIICHKA pPE3yIbTaTOB OCBOCHHUS Y4eOHOW JIUCIUTUTHHBI
OCYIIECTBIIACTCS TIPEMOJAaBaTeIeM B TIPOIECCE TMPOBEACHHUS TMPAKTUUECKUX 3aHITHH U
na60paTopHHx pa60T, TeCTI/IpOBaHI/IH, a TAaKXXC BBIIIOJIHCHHUA 06y‘-IaIOH_II/IMI/IC$I I/IHIII/IBI/I,Z[yaJIbHBIX
3aJlaHUM, IPOEKTOB, UCCIICIOBAHUH.
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Pesynbrarel 00yueHus

@®opMBI 1 METOIBI KOHTPOJIS
OLIEHKU PE3YIbTAaTOB
00ydeHHst

- JUYHOCMHbLE:

- YYBCTBO FOPJIOCTH U YBa)K€HUS K UCTOPUU U TOCTUIKEHUSAM
OTEUECTBCHHON (HU3MUECKOW HayKH; (U3NYECKH TI'PaMOTHOE
MOBEJICHUE B NPOPECCHOHAIBLHOW NEATENbHOCTH W OBITYy TNIpHU
oOpaleHuu ¢ npudopamu U yCTpOHCTBaMH;

- TOTOBHOCTh K TPOJODKEHHIO 00pa30BaHUSl M MOBBIIICHUS
KBaJIM(HUKALUU B U30paHHOH poQecCHOHATBHON AesTEIbHOCTH U
00BbEKTUBHOE OCO3HAHUE POJIH (PU3NYECKUX KOMIIETEHIINH B 3TOM;
- YMEHHE  MCIIOJb30BaTh  JOCTIDKEHHS  COBPEMEHHOM
(u3nveckoil HayKu M (PU3MUYECKUX TEXHOJOTHH IJISi TOBBIMICHHS
COOCTBEHHOTO HHTEIUICKTYaJbHOTO pa3BUTHS B  BBIOPAHHOMH
poeCcCUOHAIBHON JeSITebHOCTH;

- YMEHHE CaMOCTOATENBHO J0OBIBaTh HOBBIE JUIA ceOst
(dbu3nyeckre 3HaHUs, UCIONb3Ysl ISl 3TOTO JIOCTYIHbIE HICTOYHUKH
WH(pOpMaLNY;

- YMEHHUE BBICTPAaUBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIECHUS
B KOMaH/IE 110 PEIICHUI0 O0IINX 3a/1ay;

- YMEHUE YIIPABJIATH CBOEH MTO3HABATEIbHOMN
NesITeTbHOCTBIO, TPOBOIUTH CAMOOLIEHKY YPOBHS COOCTBEHHOTO
MHTEJUIEKTYalIbHOTO Pa3BUTHS,

Memanpeomemmble:
- UCIOJIb30BAaHUE  PA3JIMYHbIX BUJOB  I103HABaTEJIbHOU
NEeSTeNbHOCTH Ul peleHusl (u3nueckux 3ajad, NpUMEHEHUe
OCHOBHBIX ~ METO/IOB  MO3HaHWs  (HAOMIOAEHUs,  OMNHMCaHuS,
M3MEpPEHUs], SKCIIEpUMEHTA) JUIsl M3y4eHHUsS PAa3IUYHBIX CTOPOH
OKpY’KAIOLIEH TEUCTBUTEIBHOCTH;
- UCIIOJIb30BaHNE OCHOBHBIX MHTEIJIEKTYaJIbHBIX OIEpalMii:
[MOCTAaHOBKHM 3a/laud, (OpMYyIHpOBaHMUS THUIOTE3, aHalIu3a |
CHUHTE3a, CpaBHEHHUs, OOOOIIEHUs, CUCTEMAaTH3allid, BBISBICHUS
[TPUYNHHO-CJIEICTBEHHBIX CBsI3EH, MoMcKa aHaJIOT OB,
(bopMyTUpOBaHUS BBIBOJIOB ISl M3Yy4YEHMs PaA3JIMUYHBIX CTOPOH
(u3nueckux OOBEKTOB, SBJICHUM U MPOLECCOB, C KOTOPBIMU
BO3HUKAEeT HEOOXOAMMOCTh CTAJIKMBAaThCsl B MpodeccuoHaabHON
ctepe;
- YMEHHE TE€HEpUPOBaTh HUAEH M ONPEIENATh CpENCTBa,
HEe0OXOUMBIE I UX pealn3aluy;
- YMEHHE MCHONb30BaTh  PA3JIUYHbIE HCTOYHUKH  JUIS
rmonydyeHuss  Qusmyeckod  uMHQoOpManuu, — OIEHMBAaTh €€
NTOCTOBEPHOCTB;
- YMEHHE aHAIU3UPOBaThb U MPEACTABIATH MHPOPMALHIO B
pa3IMYHbIX BUJAX;
- yYMEHHE myOJINYHO MPEJICTaBISATh pe3yabTaThl
COOCTBEHHOTO HCCIIEIOBaHUSA, BECTH JUCKYCCHUH, JOCTYIIHO H
FapMOHMYHO CO4YeTas cojepxaHue U (opMbl IpencTaBisieMon
H(pOpMaLUY;

npeomemmuuwie:
- c(hOPMUPOBAHHOCTh TPEJCTABICHUA O POJIHM H MECTe
(bU3MKM B COBPEMEHHOW HAayyHON KapTHHE MHpa; TOHHUMaHHUE
(u3MUecKoil CyNTHOCTH HaONIOJaeMbIX BO BceneHHOH sBICHMIA,

[T1CEMEHHBIN KOHTPOJIb B
dhopme:

- OTBETOB Ha BOIIPOCHI;

- BBITIOJTHEHUS! JTAOOPATOPHBIX
U IPAKTUYECKUX padoT;

- TECTUPOBAHMSI.

'YCTHBIN KOHTPOJB B (hopme:
- WHAMBHTyaJIBHOTO OIPOCa;
- ppoHTANIEHOTO OMpOCa;

- 3aIUTHl HHIUBUIYaIbHBIX
POEKTOB, COOOIIEHUH 1O
TEME.

[TpomexyToYHast aTTecTaIus
— DK3aMeH BO 2 ceMecTpe

onmu (u3uku B (hOopMUPOBAHMHM Kpyrozopa W (hyHKIIMOHAIBHOU
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rPaMOTHOCTH YeJIOBEKa JUIS PEIICHHsI MPAaKTHYECKHX 3a/1ad;

- BJIaJICHUE OCHOBOITOJIATAIOLIMMHU du3nuecKkuMu
MOHSATHAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH UM  TEOPHSIMH;
YBEPEHHOE  HCIIONb30BaHUE (U3NYECKOM TEPMUHOJIOTMHA U
CHMBOJIUKH;

- BJIaJICHUEC OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHWS,
MCTIONBb3YyeMbIMH B (U3MKe:  HAONIOICHHWEM,  OIMCAHHEM,
N3MEPEHNEM, IKCIICPUMEHTOM;

- YMEHHS 00pabarbIBaTh pe3yAbTaThI U3MEpEeHNUH,
00HApYXHMBaTh 3aBUCHMOCTb MEXAY (PU3MUECKUMHU BEIMYMHAMM,
OOBSCHSTH IOMy4EHHBIC PE3YIBTAThI U JIEJIaTh BBIBOIB;

- c(OpMHPOBAHHOCTh YMEHUS peIarh (GU3NYeCcKue 3a1a4H;

- c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJyYCHHBIC
3HAHUA JUIi OOBSCHEHUS YCIOBHHM TPOTEKaHHS (PHU3NIECKUX
SIBJICHUI B TIpUpoJie, MpodeccnonambHoi chepe U Ui TPUHITHS
MPAaKTHYECKUX PEIICHUI B TOBCEIHEBHOM KHU3HHU;

- c(hOpMHUPOBAHHOCTh CcOOCTBEHHOI MO3ULIUH o
OTHOIICHUIO K (hPU3NYEeCKOr MH(POpMAIHH, TOTydaeMOi U3 pa3HbIX
MICTOYHUKOB.

OO01muMe KPUTEPUH OLIEHKH Pe3yJIbTATOB 0CBOEHHS TUCIHUILIUHBI

B ycTHBIX M NHUCHbMEHHBIX OTBETaX CTYIEHTOB Ha IPAKTHUECKUX (CEMUHAPCKHX)
3aHATHUSAX, B COOOLICHUAX U JOKIAAax, 3cce U APYrux (GopMax ayIUTOPHON M CaMOCTOSTENbHOM
paboThl, a TaK)Ke B TEKYLIUX KOHTPOJBHBIX padOTaxX y4WUTHIBAIOTCS: IIyOWHA 3HAHUH, BIaJCHUE
HEOOXOIMMBIMU YMEHUSIMH (B OObeME IpOorpamMMmbl), JIOTUYHOCTb M3JIOKEHHUS Marepuia,
BKJTI0Yasi 0000IIEH s, BEIBOJIBI, COOJTIOIGHUE HOPM JIUTEPATypHON peyu.

OneHKy «OTIIMYHO» 3aCiy’KUBAET CTYAEHT, TBEPAO 3HAIOIIMKA MPOTrPAMMHBIN Marepuall,
CUCTEMHO U TpPaMOTHO U3JIAraloIUi €ro, JAEMOHCTPUPYIOIIUN HEOOXOAUMBIH YpOBEHBb
KOMIETEHINH, Y€TKUE, CKaTble OTBETHI HA JOMOJHHUTEIbHBIE BONPOCHI, CBOOOIHO BIAJCIOIUI
MMOHATHUIHBIM aIlapaToM.

OneHKy «X0pomo» 3aciay’kKUBacT CTYACHT, MPOSBUBIININ MOJHOE 3HAHHE IPOTrPAMMHOI0O
Marepuaia, 1eMOHCTPUPYIOLUI cpOpMUPOBAHHBIE HA JOCTAaTOYHOM YPOBHE YMEHHS U HaBBIKH,
yKa3aHHbIE B IIPOrpaMM€ KOMIIETEHIUH, JOIYCKAIOUIN HENPUHIMIHNAIBHBIE HETOYHOCTH NpU
W3JI0)KEHUH OTBETA Ha BOIIPOCHI.

O1IeHKY «YAOBJIETBOPHUTEIbHO» 3aCIIy’KUBAET CTY/IEHT, OOHAPYKUBIINI 3HAHUS TOJBKO
OCHOBHOT'O MaTepuajia, HO He YCBOMBUIMI JeTaiu, JOMYCKAIOUINi OMNOKK MPUHIUIHAIBHOTO
XapakTepa, JIEMOHCTPUPYIOIIMH He 10 KOHIA C(HOPMHUPOBAHHBIE KOMIETEHLUH, YMEHUs
CHUCTEMaTU3UPOBATh MaT€pUai v J1€JaTh BBIBOJBI.

OneHKy «Heya0BJIETBOPHTEIbHO» 3aCIYy)KMBAE€T CTYICHT, HE YCBOMBIINN OCHOBHOIO
coJiepKaHus MarepHrala, He yMEIOIUNH CUCTEMAaTU3UPOBaTh HH(OPMAIUIO, JieN1aTh HEOOXOAUMbIE
BBIBOJbI, YETKO M T'PAaMOTHO OTBEYaThb Ha 3aJaHHBIE BOIIPOCHI, JAEMOHCTPUPYIOIIUN HU3KUI
YpOBEHb OBJIAJICHUSI HEOOXOIMMBIMH KOMITETEHLIUSMHU.

OneHuBaHMe CTYICHTA HA IK3aMeHe N0 y4eOHOH AUCHMIINHE

OneHka «OTJIMYHO» BBICTABISETCS CTYJIEHTY, €CIM OH IIyOOKO U MPOYHO YCBOWI
IIPOrPaMMHBIM MaTepual, UCUEPIBIBAOIIE, MOCIEN0BATENbHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBATh TEOPHUIO C MPAKTHUKOM, CBOOOAHO CHpAaBISETCS C 3aJadyamu,
BONPOCAMU M JPYTMMH BUJAMHM IPUMEHEHMs 3HAHUH, HE 3aTPYJHSETCS C OTBETOM IIpH
BUJIOM3MEHEHUU  33JaHUi, TPaBUIBHO OOOCHOBBIBA€T TMPUHATOE pELICHHE, BIAJIEET
Pa3HOCTOPOHHUMU HaBBIKAMU U IPUEMAMU BBINIOJTHEHUS IPAKTUYECKUX 3a/1ad.

OneHKa «XOpo10» BBICTABISAETCS CTYJIEHTY, €CJIM OH TBEPAO 3HAET MaTrepHua, 'PaMOTHO
U 110 CYILECTBY M3JIaraeT €ro, He JOIYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC,
IIPABWJIBHO NPUMEHSET TEOPETUYECKUE IOJOKEHHS NPU PEIICHUM NPAKTUYECKUX BOIPOCOB U
3aja4, BJaJieeT HeOOXOAUMBIMU HaBBIKAMH U IPUEMAMHU UX BBITTOJIHEHHUS.
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OneHka «yI10BJIeTBOPUTEIbHO0» BBICTABIISIETCS CTY/IEHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOI'O MarepHuajla, HO HE YCBOWJI €ro JeTajeW, NOIYCKAaeT HETOYHOCTH, HENOCTaTOYHO
npaBWIbHBIE (HOPMYITUPOBKH, HAPYIICHHUS JIOTMYECKOH IOCIIEI0BATEIBHOCTH B H3JI0KCHUU
IPOrpaMMHOI0 Marepuasa, UCIbITHIBACT 3aTPyAHEHUS NP BBIIIOJTHEHUH NIPAKTUYECKUX PAOOT.

OneHka «Hey10BJETBOPHUTEJIbHO» BBICTABIISIETCS CTYACHTY, KOTOpPHI HE 3HAeET
3HAQUUTENBPHOM 4YacTH HNPOrpaMMHOIO Marepuana, JOIMYCKaeT CYIIEeCTBEHHbIE OLIMOKH,
HEYBEpEHHO, C OOJIBIIMMHU 3aTPyIHEHHUSIMH BBITIONHACT MpakTHueckue padorel. Kak mpaswuio,
OLICHKA «HEYIOBJICTBOPUTEIBHO» CTABUTCS CTYACHTAM, KOTOPbIE HE MOTYT IIPOIOJDKUTH
oOyueHue 0e3 JONOTHUTENIBHBIX 3aHATUN TI0 COOTBETCTBYIOIIEH ITUCIUILIHHE.

Bomnpocsl 111 NOATOTOBKH K NPOMEKYTOYHOM aTTeCcTallun
1o yuyeOHo# qucuuninne «Pusnka»

1. ®dusnueckre BeauuuHbl. OCHOBBI (PU3MYECKUX 3HAHUM.

2. N3mepurenbhblie npubdopsl. [lkana. Llena nenenus.

3. Mexannyeckoe nBuxeHue. MarepuanbHas Touka. Cucrema oTcyera.

4. OcnoBuble Mexanuueckue BenuuuHbl. (V,St).Enuaunsr m3mepenus. CucTeMbI
KOOPJMHAT.

S. PaBHomepnoe nBmxenue. ['padpuk. Dopmyresl.

6. YckopeHHOe IBUKEHHE. YCKOpEeHHUe. YpaBHEHUE CKOPOCTH, NTepEMEIIEeHUs.

7. Cuna. Cnoxenue cuit. Buasl cuii. 3akons! HproToHa.

8. CBobonHOe najieHue. 3aKOH BCEMUPHOTO TSATOTEHMS.

9. OHeprus, BUJbl SHEPrUM. 3aKOH COXpaHeHus F3Hepruu. Pabora u MOLTHOCTb.

10.  OcuoBuble nonoxenuss MKT u ux onbITHOE 000CHOBaHUE.

11. Wneanwusbiii ra3. [laBnenue raza. OcHoBHoe ypaBuenne MKT.

12.  Temmneparypa. Tepmonunamuueckoe paBHoBecue. [lIkansl Temneparyp. [Ipudopsr.

13.  Uzompoueccsl. x rpadukm.

14.  BuyrpeHHss. DHeprus uaeaabHOro rasa.

15.  U3meHeHue BHyTpeHHel sHepruu. PaboTta npu u3omnponeccax.

16.  IlepBsIii 3aKOH TEPMOAMHAMUKH. AHa0aTHBINA TPOIIECC.

17. Tenmosie aurarenu. K11/,

18. ArperatHblie cOCTOsTHUSA BemecTBa. [lepexon u3 0HOTO COCTOSIHUS B APYTOE.

19.  Haceiuennsiit nap. Kunenue u ucrnapeHue sKuaKoCTH.

20.  BmaxnocTth Bo3myxa. Touka pocsl. [Ipubop st onpeneseHus BIaXXHOCTH.

21.  MonekynsipHOE CTpOeHHE )XUIKOCTH. [IoBepXHOCTHOE HATSXKEHHUE )KUIKOCTH.

22.  SlBneHuWe CMauMBaHUS M HE cMaunBaHus. KanmuisipHOCTS.

23.  MonekynsipHOe CTpoeHHe TBepAbIX Tel. KpucTtaminueckas pemeTka.

24, CgoiictBa TBepabIxX Ten. Jedopmarus. Bunbr nedopmarun.
25.  Amopdusle Tena. 3akoH ['yka.

26. ONeKTpu3alusa Tel. OJEKTPUYECKH 3apsAn. 3akoH COXpPAaHEHHS 3apsaja.
B3aumopeiicTBue ToueuHbIx 3apsaoB. 3akoH Kynona.

27. KonneHncaropsl. DeKTpoeMKOCTh. Buibl coeIMHEHNS] KOHAEHCATOPOB.

28.  Dnextpuyeckoe mone. ['padudeckoe n300pakeHne TUHUN JIEKTPUUECKOTO MOJIS.
HarmpsikeHHOCTB 3JIEKTPUYECKOTO TOJIS.

29. ITocTossHHBIA anexkTpuueckuii Tok. Cuna Toka. IlmoTHOcTe TOKa. YcnoBus
CYIIIECTBOBAHUS TOKA.

30. 3Bakom Owma nns yuactka uenu. CompoTuBiieHHE. YAENBHOE COMPOTHUBIICHHE.
DIEKTPOJBIKYIIAA criia. 3akoH Oma JJisl MOJTHOW LIETH.

31.  Bwuasl coequHEHHs MPOBOIHHUKOB.

32. PaGoTta, MOIIHOCTH 3JEKTPUUYECKOTO TOKA. TEIioBOe JACHCTBHME TOKAa. 3aKOH
Jxoynsa- Jlenua.

33.  MaruutHoe mnone. MaruutHas MHAYKUWsA. CUIOBblE JUHUM MarHUTHOTO MOJIS.
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B3aumoneiictBue TokoB. JleiiCTBHE MarHUTHOTO MOJISl HA IPOBOAHKK C TOKOM. 3aKOH AmIepa.

34. MarautHeIi IIOTOK MaruuTtHsie CBOICTBa BEIIECTBA. MarautHas
MPOHUIIAEMOCTb.

35. JlelicTBME MarHUTHOTO TOJISI HA ABWKYyIIMics 3apsan. Cuna Jlopenua.

36.  DiexkTpuuecKkuid TOK B JKUAKOCTAX. 3akoHbl Dapajes. DIEKTPHUUSCKUN TOK B

Metajuiax. IIpoBomgHMKM M IUANEKTpUKU. OJIEKTPUYECKUM TOK B raszax. Buubel paspsnos.
ITomynpoBognuku. P-11 nepexon.

37. OnektpomaruuTHas wuHAyKIUA. Oneir  @Dapanes. IlpaBuno Jlenma. 3akoH
ANIEKTPOMAarHUTHON UHAYKLHH. CaMouHayKLUS. Tpanchopmarop. Koappunuent
TpaHnchopmaruu.

38.  Cger. Ucrounuk cBera. CBOHCTBaA CBETA.

39. 3akoHBl OTpakeHus cBera. Buabl orpaxkenus. [Ipemomienue cBera. 3aKOHBI
IIPEJIOMIICHUS.

40.  Jlunzsl. Bugsl muns. [Toctpoenue B nuH3ax. OnNTUYECKask CUIa JTHH3BL.

41. Hucnepcus. udpaxuus. Matepdepenmus crera.

42.  @®oroddpdext. Ompbir CromeroBa. 3akoHbl Gortoddpdexra. DoroH. Teopus
doroapdexra. Ypapuenue Ditnmrerina. Kpacuas rpanuna ¢porospdexra.

43. Atom. Monens Tommicona. OnbitT Pe3epdopaa. Moxgens atoma.

44.  PaauoaktuBHOCTb. Buasl uznyuyenuil. [IpaBuna cmemienust.

45.  CocraB aTOMHOTO siipa. SlaepHble CUibl. JHEPTUs CBSA3H.

46.  Tumbl spepHbIX peakuuid. MexaHu3Mm jeieHus saep ypaHa. TepmosaepHas
peakuus. Yrpasisemas siepHas peakuus. SIepHbIil peakTop.

47.  DKclepUMEHTaJIbHbIE METO/Ibl PETUCTPALIMM 3apSKEHHBIX YACTHII.

48.  buonoruueckoe AeCTBHE PaAHMOAKTUBHOIO U3JIyUYeHHUs. DIeMEHTapHbIC YaCTHULIBI.
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HaumenoBanue cnenuanbHOCTH
08.02.01 CtpouTenbCTBO U AKCILTyaTalus 3JaHUA U COOPYKEHUH

Pabouas mporpamma yueOHOM mucturinabl OY/].11®u3ukana 2023-2024 y4eOHbIN TOJ
paccMOTpeHa U MEPEeyTBEPKICHA HA 3aCeJaHUM ITMKIOBONH METOIMYECKOH KOMUCCHH (DU3HUKH H
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JIMCT PETHCTPALMY U3SMEHEHUI (AKTY AJIM3ALAN)
PABOYEI TIPOT'PAMMBI YYEBHOM JUCUMUIIIAHBI
OVY/I.11®OU3UKA

HaumenoBanue cnenuanbHOCTH
08.02.01 CtpouTenbCTBO U AKCILTyaTalus 3JaHUA U COOPYKEHUH

Pa6ouas mporpamma yueOHOM muctuminabl OY/[.11®u3ukana 2022-2023 y4eOHBINA TOJ
paccMOTpeHa U MEPEeyTBEPKICHA HA 3aCeJaHUM ITMKIOBONH METOIMYECKOH KOMUCCHH (DU3HUKH H
MaTeMaTUYECKUX JUCHUIUIMH C aKTyalu3alleil B YacTu MepedHs PEeKOMEHIYEeMbIX Y4eOHBIX
W3JaHU, UHTEPHET-PECYPCOB, JONOJIHUTEILHON JTUTEPATYPbI:

OcHoBHas nuTeparypa:

1. Yakak, A. A. ®usuka : yueonoe nocodue ans CIIO / A. A. Yaxkak, C. H. Jleryra.
— CaparoB : IIpodobpazoanue, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — Tekcr :
anektpoHHblt // Lludposoit obpaszoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/92191.html (mara obpamenus: 12.04.2022). — Pexum pocryma:
JUISL aBTOPU3UD. I10JIb30BaTEIEN

2. Yakak, A. A. ®u3uka. DIEKTPUUECTBO U MarHeTH3M : yuyebHoe nocodue misa CIIO
/ A. A. Yakak. — Caparos : [IpodoOpazoBanue, 2020. — 237 c. — ISBN 978-5-4488-0675-9.
— Texkcr : anexktponnsiii // Ludposoii obpazoBatenbubiii pecypc IPR SMART : [caiiT]. —

URL: https://www.iprbookshop.ru/91904.html (mara oO6pamenus: 18.04.2022). — Pexum
JOCTYTIA: JIUIsl aBTOPU3UP. TIOJIb30BaTEICH
3. UYakak, A. A. ®usnka. [luHaMHKa MEXaHUYECKOTO JIBFDKCHUS : yIeOHOE TTOCOOue

st CITO / A. A. Hakak. — Capatos : [Ipodo6pazosanue, 2020. — 113 ¢. — ISBN 978-5-4488-
0664-3. — Tekct : anekrponHbii // Lludposoit odpazoBarensHbiii pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/92188.html (nata obpamenus: 18.04.2022). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOJIB30BaTENeH

JlononHuTeNbHAS TUTEPATYpa:

1. [Tanbiruna, A. B. ®usuka : naGopartopubiii nmpaktukym ans CIIO / A. B.
[Taneiruna. — Capatos : [Ipodobpazosanue, 2019. — 84 ¢c. — ISBN 978-5-4488-0331-4. —
Tekcr : anextponuslil / Lludposoit odpazoBarenshbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/86155.html (nata oOpamenus: 12.04.2022). — Pexxum pocryna:
JUISL aBTOPU3UD. NTOJIb30BaTENEH

2. [Tapmrakos, A. H. ®usnka B 3agavax. Onruka : yuebnoe nocodue st CI1O / A.
H. IMapmakoB. — Caparos : [IpodobOpazoBanue, Ait [Im Ap Menuna, 2020. — 146 c. — ISBN
978-5-4488-0728-2, 978-5-4497-0276-0. — Tekct : onekrponHsld //  Lludposoit
00pazoBaTenbHbIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/88765.html (nata oOpamenus: 18.04.2022). — Pexum pocryna:
JUTsl aBTOpHU3UpP. moib3oBateneit. - DOI: https://doi.org/10.23682/88765

3. [Tapmrakos, A. H. ®u3uka B 3a1a4ax. Mexanuka : yue6Hoe nocobue s CITO /
A. H. INapmaxkos. — Caparos : [IpodobpazoBanue, At [Tu Ap Memua, 2020. — 198 ¢c. — ISBN
978-5-4488-0665-0, 978-5-4497-0263-0. — Tekct : onexkrponnslidi // udposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/88764.html (nata oOpamenus: 18.04.2022). — Pexum pocryna:
JUTst aBTOpHU3HP. mosb3oBateneit. - DOI: https://doi.org/10.23682/88764

NuTtepHET pecypcesl:

1. OO6yuaromue TPEXypOBHEBBIE TECTBI o ¢buzuke: CaiT B.M.
Perensmanahttp://www.physics-regelman.com

2 OtkpsIThI#H KOMUTeK: Pusukahttp://www.physics.ru

3. Ilopran unpopmannonnoi noauepxxku EI'D http://ege.edu.ru

4.Bcepoccuiickast oMMITHA 1A IKOJIBHUKOB 1Mo (usukehttp://phys.rusolymp.ru



http://www.physics-regelman.com/
http://www.physics.ru/
http://ege.edu.ru/
http://phys.rusolymp.ru/

5.EcTecTBeHHO-Hay4YHbIE 3KCIIEPUMEHTBI dusuxka: Konnekmus
Poccuiickoroo6ieobpasoBarenpaoro mopranahttp://experiment.edu.ru

6.Knacchas ¢usuka: caidt yunrens ¢pusuku E.A. Banaunoiihttp://class-fizika.narod.ru

7 Kparkuii cipaBounuk 1o ¢pusukehttp://www.physics.vir.ru

8.Mup ¢usuku: pusudeckuii sxcriepumenthttp://demo.home.nov.ru
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