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1.0BIIASI XAPAKTEPUCTHUKA YYEFHOHN JUCHOUILINHBI
OV /. 12dus3uka

1.1 MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMsbl

HuctummuaaOVY /(.12 ®usnka BxoauT B obOmeobpazoBatenbubiil mukn [IICC3 kak
obrast yueOHast fuciuruinHa (mpoguibHas).

PaGouas mporpamma y4eOHOUM TUCHHUILTAHBI SBISETCS YaCThIO MPOTPaAMMBbI TTOJTOTOB-
KM CHEIUAINCTOB CpelHero 3BeHa no crnenuanbHocTu 21.02.02 Bypenue HeTsiHBIX U razo-
BBIX CKBaKUH

1.2 lleap 1 niIaHUpPyeMble Pe3yJabTaThl 0CBOCHUS AU CIUIIMHbI:

Copep:xanne MPorpaMMbl HAMPABJICHO Ha TOCTIKEHUE CIEAYIONIUX Ieei:

— OCBOEHHUE 3HaHUN O (yHIaMEHTANbHBIX (PU3MUYECKUX 3aKOHAX WU MPHUHLHUIIAX,
JeKaNMX B OCHOBE COBPEMEHHON (PM3MYECKON KapTHHBI MHpa; HanOoJiee BaXKHBIX OTKPBITH-
AX B o0nacTu (PU3HUKHU, OKA3aBIIMX ONpEAENIoIee BIUIHUE HA pPa3BUTHE TEXHUKU U TEXHO-
JIOTUH; METOJ]aX HAYYHOTO MMO3HAHUS TTPUPOJIBI;

— OBJIaJICHUE YMEHUSIMH IPOBOAUTH HAOIIOJCHMSI, IMJIAHUPOBATH U BBIMOIHSTDH
OKCIIEPUMEHTHI, BBIIBUTATh THIIOTE3bI M CTPOUTH MOJIENIH, TPUMEHSTh MOJTyYeHHBIC 3HAHUS 110
busuKe 175 00BSICHEHUST PA3HOOOPA3HBIX (PU3NUECKHUX SIBJICHUIH U CBOWCTB BEIIECTB; MPAKTH-
YECKHU HCIOIh30BaTh (PU3NUECKUE 3HAHUS; OLEHUBAThH TIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON
nHpopMmanuu;

- pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIJICKTYaTbHBIX M TBOPUYECKUX
CIOCOOHOCTEN B MpoIlecce MPUOOPETEHUS 3HAHUN W YMEHUH 10 (U3UKE C UCTIOIH30BAHHEM
Pa3TUYHBIX UCTOYHUKOB HH(GOPMAIIUU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTU;

— BOCIHUTAHHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MIPHUPOJIbI, UC-
NOJIb30BAHUS TOCTMKEHUH (DPM3MKKM Ha Oaro pa3BUTHs YEIOBEUYECKON IUBWIN3ALMH; HEOO-
XOJIMMOCTH COTPYAHHMUYECTBA B MPOIECCE COBMECTHOIO BBIMOJHEHUS 3a/1a4, YBAKUTEIHHOIO
OTHONICHHUSI K MHEHHUIO OMIOHEHTAa MpPU OOCYXIEHUU MPOOJIEM €CTECTBEHHO-HAYYHOTO CO-
JepKaHus; TOTOBHOCTH K MOPAJIbHO-3TUYECKOI OLIEHKE HCIOJIb30BaHUS HAYyYHBIX JOCTHXKE-
HUH, 4YyBCTBAa OTBETCTBEHHOCTH 32 3aLUTY OKPYXKAIOIIeH Cpeibl;

- UCTIOJIb30BaHNE MPUOOPETCHHBIX 3HAHWN M YMEHHU JUISl PEIICHUS TMpaKThye-
CKHMX 3aJlay TOBCEIHEBHOW >KHM3HH, oOecredeHus 0e30MacHOCTH COOCTBEHHOM >KHU3HH, pa-
[IUOHAILHOTO MIPUPOIONOIB30BAHUS U OXPAHBI OKPYKAIOMIEH Cpellbl U BO3MOXKHOCTD TIPUMeE-
HEHUS 3HAHUW TPU PEIICHWH 3a7a4, BO3HHUKAIOIMIUX B TOCIEAYIOIICH MpodeccuoHaIbHOM
JESTEIILHOCTH.

OcBoenue coaepkanusi yueOHoil quctumuinibl «du3nka» odecrnednBaeT J0CTHKEHNE
00yJaOIIUMUCS CIICTYIOIIUXPE3yThTATOB:

JIUYHOCIHDBIX:

— YYBCTBO TOPJAOCTH U YBKEHHUS K UCTOPUH M JOCTHIKEHUSM OTEUYECTBEHHOM
bu3ndeckoi HaykH; (PU3MYECKH TPAaMOTHOE TOBEACHUE B MPO(ECCHOHATLHON ACATEIHHOCTH
U OBITY ITpH 0OpaIlIeHUH ¢ TPUOOPAMU B YCTPOHCTBAMU;

- TOTOBHOCTD K MPOJIOJKEHUI0 00pa30BaHusl U MOBBIIICHUS KBATU(DUKAIIUN B 13-
OpaHHOU TPO(heCCUOHATBFHON ACSITEIBPHOCTH M OOBEKTHUBHOE OCO3HAHHE POIH (HU3UISCKUX
KOMIIETCHIIUH B 3TOM;

- YMEHHE HCIOIb30BaTh JOCTUKEHHSI COBPEMEHHON (PpU3ndecKoi HayKu U Qpu3u-
YECKUX TEXHOJOTMH Ui MOBBIIIEHHS] COOCTBEHHOTO WHTEJUIEKTYaJlbHOTO Pa3BUTHUS B BBI-
OpaHHOI podeccruoHABHON 1eATeIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO A00BIBaTh HOBBIE AJis ceOs pusmueckue 3HaHUS, UC-
MOJIb3YS JJIsL ATOTO JOCTYIHbIE UCTOYHUKU MH(POPMAIUH;

— YMEHHE BBICTPAUBATh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJE IO pe-
MIEHUIO OOIINX 3a4aY;



— YMEHHE YIPaBISATh CBOCH MO3HABATEILHOMN NIEATEIBHOCTHIO, IIPOBOJIUTH CaAMO-
OLICHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomemHbix:

— HCIIOJIb30BAHME PA3IMYHBIX BHJIOB MO3HABATENbHOM NEATEIBHOCTH JIS peIleHUus
bu3nIecKuX 3a7a4, MPUMEHEHNE OCHOBHBIX METOIOB IMO3HaHUs (HaOII0IeHMSI,

— ONHUCaHMS, U3MEPEHHUS], IKCIICPUMEHTA) NIl U3YUCHHS Pa3IMYHBIX CTOPOH OKPY-
JKaroIe JeMCTBUTEIbHOCTH;

— HCIIOJIb30BAHME OCHOBHBIX HHTEIJICKTYaJbHBIX OIEpaluii: MOCTAHOBKH 3a/layH,
dbopMyIUpOBaHUS THIOTE3, aHAIM3a M CHUHTE3a, CPaBHEHUs, O0OOOIIEHUs, CUCTEMATHU3AINH,
BBISIBJICHUSI IPUYUHHO-CIICICTBEHHBIX CBSI3€H, IOUCKA aHAIOTOB, ()OPMYIUPOBAHUS BEIBOJIOB
JUISL U3YYEHUSI Pa3IMYHbIX CTOPOH (U3NYECKUX OOBEKTOB, SIBICHUN U MPOILIECCOB, C KOTOPHI-
MU BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B MTpodeccnoHaAbHOM cdepe;

— yMEHHE T€HEepUpPOBaTh HJIEU U ONPEIeNATh CPeACTBa, HEOOXOAUMbIE NIl UX pea-
JN3aluu;

— yMEHHE HUCIOJB30BaTh Pa3IMYHbIE MCTOYHHUKH IS TONydeHUs (Pu3ndecKol WH-
¢dopmanuu, OIEHUBATH €€ JOCTOBEPHOCTD;

— yMEHHE aHaJIM3UPOBATh U MPEICTABIATh HH()OPMALIHMIO B PA3JIMYHbBIX BUJAX;

— yMeHHe MyOJUYHO MPEACTABIATh Pe3yIbTaThl COOCTBEHHOTO MCCIIEIOBAHUS, BECTU
TUCKYCCHH, TOCTYITHO Y TAPMOHHYHO COYeTas coaepkaHue M (HOPMBI MPEICTaBISIEMON HH-
dbopmanmu;

npeoMemHubIX.

— c(opMHpOBaHHOCTD MPEACTABICHUI O posiu U MecTe (GU3HKU B COBPEMEHHOH Ha-
YYHOU KapTHHE MUpPA; MOHUMaHue (PU3UIECKOM CYITHOCTH HaOM0gaeMbIX BO BceneHHoM sB-
JeHuH, pos GU3MKU B (GOPMUPOBAHUU KPYro30pa U (PYHKIIMOHAIEHOW IPaMOTHOCTH YeJIOBe-
Ka Ul pelleHusl MPaKTHYECKUX 3aay;

— BIIAJCHHE OCHOBOTOJATaIMUMU (PU3NYECKUMU TMOHSATHUSAMHU, 3aKOHOMEPHOCTIMH,
3aKOHAMH U TEOPHUSIMH; YBEPEHHOE UCIOIb30BaHNE (QU3NUYECKON TEPMUHOJIOTUU M CHMBOJIH-
KU,

— BIIAJICHHE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHUS, UCTIONB3YEMBbIMU B (pU3UKE:
HaOJI0IeHNEM, OTIMCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

— yMeHusI 00pabaThIBaTh PE3yNbTaThl H3MEPEHUN, 0OHAPYKUBATH 3aBHCUMOCTh MEX-
ny U3MYEeCKUMH BETMYMHAMU, OOBSCHATH MOJyYeHHbIE PE3YIbTAaThI U JI€1aTh BHIBOJBI;

— c(hOpMHPOBAHHOCTb YMEHUS pelIaTh PU3NUECKUE 3a/1aUH;

— c(hopMHpOBAaHHOCTH YMEHUS MPUMEHSTH MMOTYYCHHBIC 3HAHUS I OOBSICHEHHS yC-
JIOBUHM TIPOTEKaHUs (PU3UUECKHUX SBICHUN B TIPUPOJE, MpodecCHoHANBHOU chepe U s TpH-
HATHS IPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;

— c(OpMHUPOBAHHOCTH COOCTBEHHOM IMO3HIIMH MO OTHOIICHUIO K (hU3ndecKoil nHpop-
MaIiH, MOTYy4aeMOi U3 Pa3HbIX HCTOYHHUKOB.

B pe3ynbrare ocBoeHUs yueOHON AUCHUIUIMHBI 00YJarOIUICS TOIHKEH:
3HATD!

— CMBICJI TIOHSTHH: (pU3NYEeCKOe SBICHHE, TUIOTE3a, 3aKOH, TEOPHs, BEILECTRBO,
B3aMMOJICHCTBHE, DJIEKTPOMAarHUTHOE IOJIe, BOJHA, ()OTOH, aTOM, aTOMHOE SIIPO, MOHU3U-
pyrolye u3nydeHus, miaHeTa, 3se3aa, CoHeuHas cucTema, rajlakTika, Beenennas;

- CMBICT (PU3UYECKUX BEIUYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHUJa, MMITYJIhC,
paboTa, MexaHWYeCKasi YHEPTHUsl, BHYTPECHHSSI SHEPTHs, a0COMIOTHASI TeMIlepaTypa, CpeIHss
KMHETUYecKasi SHEPIus 4acTUIl BEUIECTBA, KOJIMUYECTBO TEILIOTHI, AJIEMEHTAPHbBIN dJIeKTpUye-
CKUH 3apsiz;



— CMBICT (DPU3HUYECKUX 3aKOHOB KJIACCHUECKON MEXaHWKHU, BCEMHPHOTO TATOTE-
HUS, COXpaHEHUS! SHEPTUU, UMITYJIbCa U AJIEKTPUUECKOTO 3apsia, TEPMOIUHAMUKH, 3JIEKTPO-
MarHuTHOM MHAYKIUH, poTodddexTa;

- BKJIaJ] POCCUHCKHX U 3apyOeXHBIX YUCHBIX, OKa3aBIIUX HAUOOJbIIEE BIUSIHUIE
Ha pa3BUTHE (PU3UKHU;

YMeThb!

— ONUCHIBATh U OOBACHATH (U3NUYECKUE SBJICHUS M CBOMCTBA TeJl: JBUXKEHHE Hebec-
HBIX TEJI U UCKYCCTBEHHBIX CITyTHHUKOB 3€MJIM; CBOWMCTBA ra3oB, KUJIKOCTEH U TBEPABIX TEI;
ANIEKTPOMATHUTHYIO HWHJYKLHIO, PACIpOCTPAHEHHE SJIECKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; M3yUYECHUE U TOTJIOICHUE CBeTa aTOMOM; (poTorddexT;

— OTJMYaTh TMMOTE3bl OT HAYYHBIX TEOPHUH; JeNiaTh BbIBOAbI HA OCHOBE dKCIEPUMEH-
TaJIbHBIX JAHHBIX; MPUBOAUTH MIPUMEPHI, TTOKA3BIBAIOIINE, YTO: HAOTIOJEHUS U YKCIIEPHUMEHT
ABJISIOTCS OCHOBOM JUIS BBIABUKEHUS TUIIOTE3 U TEOPUH, MO3BOJISIIOT IPOBEPUTH UCTUHHOCTH
TEOPETUYECKHUX BBIBOJIOB; UTO (pH3MUECKasi TECOPUS JAET BO3ZMOKHOCTh OOBSCHATH U3BECTHBIC
SIBJICHUSI IPUPOJIBI U HAy4YHBIE (DaKThI, MPEACKA3bIBATh €1lle HEM3BECTHHIE SBJICHUS;

— TMPUBOJAUTH MPUMEPHI MPAKTUIECKOTO UCTOIB30BAaHUS (PH3UUECCKUX 3HAHUI: 3aKO-
HOB MEXaHUKH, TEPMOJUHAMUKY U JIEKTPOAUHAMUKH B YHEPTETHKE; PA3TMYHBIX BUJOB DJIEK-
TPOMAarHUTHBIX M3Iy4YEHUHN IJIS1 pa3BUTHUSI PaJlo- U TeIEKOMMYHHUKAIINM, KBAHTOBOM (QU3UKU
B CO3/IaHUU SJIEPHOUN SHEPTETUKHU, JTa3€POB;

— BOCHPHUHHMMATH U Ha OCHOBE IOJIYYE€HHBIX 3HaHUN CaMOCTOSTEIbHO OLIEHUBATh MH-
dbopmaruto, cogepxainiyrocs B coodmenusx CMU, UnTepHeTe, HAydIHO-TIOMYJISIPHBIX CTaTh-
SIX;,

— HCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOM AESITeTbHOCTU U
IIOBCEIHEBHOM XKU3HU JJIA:

— obecrieyeHusi OE30MACHOCTH JKU3HENEATENIHHOCTH B IMPOLIECCE HCIOJIb30BaHUS
TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX AJNEKTPONPUOOPOB, CPENICTB PAaUO- U TEICKOMMYHHUKAIIH-
OHHOM CBSI3H;

— OILICHKHU BJIMSIHMS HAa OPTaHU3M YelIOBeKa M JpYyrue OpraHu3Mbl 3arpsi3HEHUs. OKpY-
JKarouIe cpepl;

— PpalMOHAIBLHOTO MPUPOAOIOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEBI.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLIAHBI

2.1 O0bem yueOHOM AMCHMILIMHBI U BUABI Y4eOHOI padoThl

Bun yueOHo# padboThbl O0bem yacon
O0bem o0pa3oBaTeIbHON NPOrPAMMBbI 134
B TOM YHCIJIE:
TEOpeTHIecKoe 00ydIeHne 104
71a00paTOPHBIC 3aHATHUS 26
MIPAKTUYECKUE 3aHATUS 4

Hpomeafcymoquaﬂ ammecmauune 4)opme IK3ameHa




2.2 TemaTn4yecKHii IVIaH U cofepkanue ydeOHoi nucuuniauesl OY/.12 ®PU3UKA

HaumeHoBaHue pas- Conep:xkanue y4ye0OHOro MaTepuaJa, J1ad0paTopHble U MPaKTHYecKue padoThl Oo0bem
J€eJI0B M TeM 4acoB
Conep:xanue yueOHOro MaTepuasa
1. | ®uzuka — PyHIaMeHTaIbHAS HayKa O IPUPOJIC.
2. | EctecTBeHHO-Hay4YHBI METOJ] TO3HAHMSI, €0 BO3MOKHOCTH M T'PAHUIIBI IPUMEHIUMOCTH.
3. | DKCepUMEHT U TeOpHUs B MPOLIECCE MO3HAHUSI TPUPOIBIL.
4. | MonenupoBanue GU3HMYECKUX SIBJICHUH U TIPOIECCOB.
5. | Ponb sKCiepuMeHTa ¥ TEOpHH B IPOLIECCE TO3HAHUS IPUPOJIBI.
BBenenue. 2
6. | ®usnueckas BeIMUMHA.
7. | IlorpemHyocTy u3MepeHuil PU3NIECKUX BEIUYHH.
8. | ®dusnueckue 3aKOHBI.
9. | I'paHu1IBI TPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB.
10/ TTonsaTHe 0 HU3NIECKOI KapTHHE MUDA.
11/ 3nayenue busuku npu ocsoennu npodeccuii CI1O u cnenmansuocteit CI10O.
Pasznea 1. MexaHuka. 24
Conep:kanue y4eOHOro Mmarepuasa
Tema 1.1. 1. | Mexannueckoe neuxkenue. [lepememenue. [Iyre. CkopocTs. PaBHOMEpHOE NPSIMOJIMHEWNHOE ABUKEHUE. 8
Kunemartuka. 2. | Yckopenune. PaBHonepemMeHHOE NpsMOIHEHOE BIKeHHe. CBOOOIHOE MaICHHE.
3. | [IBmxkenHne Tena, OpOIIEHHOTO MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE IBIKEHUE TI0 OKPYKHOCTH.
Conep:kanue y4eOHOro Mmarepuasa
1. | Ilepsoiii 3axkoH Herotona. Cuna. Macca. Mmnynbec. Bropoit 3akoH HeroTona. OCHOBHOM 3aKOH KJIaCCUYECKOMN
Tema 1.2. nuHaMukd. Tperunit 3akoH HeioToHa. 6
3aKoHBI MeXaHUKH | 2. | 3aKOH BCEMHPHOTo TAroreHus. I 'paBurannonHoe nojue. Cuna tsxkectd. Bec. CriocoObl n3MepeHus Macchl Tedl.
HbroTtona. Cuiibl B MEXaHUKE.
JlabopaTopHble 3aHATHSI 9
1. ‘ HccnenoBanue nBKEHUS Tejla 04 AEHCTBUEM IIOCTOSIHHOM CHIIBL.
Tema 1.3 Conep:xanue y4eOHOro Mmarepuasa
1. | 3akoH coxpaHeHUsI UMITYyJIbca. PeakTHBHOE IBMKCHUE.
3aKoHbI COXpaHeHHs 6
2. | Pabota cumnbl. Pabora moTeHIManbHbIX CHJI. MOIIHOCT.

B MEXaHHKE.




3.

Oneprus. Kunernueckast sHeprusi. [loreHuuanbHasi sHeprusi. 3aKOH COXPAHEHUS MEXAHUYECKON SHEpPrUu.

HpI/IMeHeHI/Ie 3aKOHOB COXpPaHCHMHA.

JlabopaTopHble 3aHATHS 9
1. | Coxpanenue MexaHMUECKOM YHEPIUH MPH IBIKCHUH TENA IO/ ACHCTBHEM CHII TSDKECTH H YIIPYTOCTH.
Pa3nes 2. OcHOBBI MOJIEKYJISIPHOM (PU3HKH H TEPMOJIMHAMHUKH. 18
Conep:xanue y4eOHOro Mmarepuasa
1. | OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOM Teopuu. PazmMeprl 1 Macca MOJIEKYN M aTOMOB. bpoyHOB-
Tema 2.1. ckoe aswkenue. Juddysus. CUmsl 1 SHEPTHUSI MEXXMOJIEKYISIPHOTO B3auMoieicTBrsl. CTpoeHHe ra3000pa3HbIX,
Ocosr MKT. Hie- JKHAKHX U TBEPABIX TEN. CKOpOCTH JBUKEHHSI MOJIEKYJ M UX U3MEPEHHUE. _ 8
N 2 | Uneanbublii ra3. /laBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOpHUH ra3zoB. Temmepa-
ATLHBIH Ta3. Typa u ee u3MepeHue. ['a3oBbie 3aKOHBI. AOCOTIOTHBIN HYJIb TeMIeparypbl. TepMoauHaMudecKas IIKajia TeM-
nepaTyphl.
3. | YpaBHEHHE COCTOSHUS UIEAIbHOTO ra3a. MoJsipHas ra3oBas IOCTOSIHHAS.
Conep:xanue yueOHOro MaTepuasa
1. | OcHOBHBIE TIOHATHA U ONpefeieHus. BHyTpeHHs 3Heprust cucTeMbl. BHYTpEeHHsISI SHEprus UIealbHOTO Tasa.
Tema 2.2.0CHOBEI Pabora u Teriora Kak (opMbl iepeiadn YHEPTUH.
e — 2. TGHHOGMKOCvTI:. VYaenbHas TEIUIOEMKOCTh. YpaBHEHHE TEIUIoBoro OanaHca. [lepBoe Hayano TepMOJMHAMUKH. 4
A nrabGaTHBIN Tporiecc.
3. | llpunnun geiictBus temnoBoil Mamuubl. KITJ termoBoro nsuratens. Bropoe Hauano tepmoauHaMuku. Tep-
MOJMHAMUYECKas IIKaJIa TeEMITepaTyp. X0oJoAWIbHbIe MalIuHbI. TeroBele npurarenu. OxpaHa Npuposl.
Conep:kanue y4eOHOro Mmarepuasa
1. | Ucnapenue u koHaeHcanus. HacelmeHHbI map u ero cBoiicTBa. AOGCONIOTHASA M OTHOCUTENbHAs BIaXXHOCTb
Bo3Ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTh TEMIIEpaTyphbl KUIIEHUs OT AaBieHus. IleperpeTsiili map u ero
T 23 MICII0JIb30BAHUE B TEXHUKE.
Choii ema 2.5, 2 | XapakTepHuCcTUKa )KUJIKOI0 COCTOSIHUS BelecTBa. [10BEpXHOCTHBIN CIIOM XKUAKOCTU. DHEPIHsI IOBEPXHOCTHOTO 4
BOHCTBA NApoB, cios. SIBIeHus Ha TpaHUIIe KUJIKOCTU ¢ TBEpABIM TernoM. KanuuisapHele siBneHusl.
JKMJIKOCTell U TBep- v
3. | XapakTepucTuka TBEpAOrO0 COCTOSIHMS BeLIeCTBAa. YINPYrue CBOMCTBA TBEpAbIX Teil. 3akoH I'yka. Mexanuue-
ABIX TEIL. CKHE CBOMCTBA TBEpJbIX Tel. TenmoBoe pacmimpeHrue TBEPIbIX TeN U *KUIKocTeH. [lnaBnenne u kpucramimsa-
sl
JlabopaTopHble 3aHATHS 5

1. ‘ H3mepeHue BIaXxHOCTH BO3yXa.




Pasnen 3. DaekTpoanHaMuka. 42
Conep:xanue yueOHOro MaTepuasa
1. | DnexkTpuueckue 3apsabpl. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kymona. Dnexktpudeckoe mnose. HampsikeHHOCTh
3JIEKTpUYecKOoro noJid. [I[puHimn cynepno3uinmu mnojien.
Tema 3.1. 2. | Pabora cun anekrpocrarndeckoro nois. [lorennuman. Pa3HocTh MOTEHIMATOB. DKBUIOTEHIIUAIBHEBIE TTOBEPX- 6
DJleKTpUYeCcKoe moJie. HOCTU. CBsI3b MEX]y HANIPSHKEHHOCTHIO M Pa3HOCTHIO MOTEHIMAIOB AIEKTPUYECKOTO TOJISL.
3. | dusnextpuku B anekTpuueckoM mnose. [lonsipuzanus nusnexkTpukoB. [I[poBOTHUKY B AIIEKTPUYECKOM IIOJIE.
4. | Konnencaropsl. CoenvHeHne KOHAEHCATOPOB B Oarapero. DHEprusi 3apssKeHHOTO KOHJIEHcaTopa. DHEprus
AIIEKTPUUYECKOTO MOJIA.
Conep:xanue yueOHOro MaTepuasa
1. | YcnoBus, He0OX0AUMBIE ISl BOSHUKHOBEHHUS U MOJAJIEPKaHus dJIeKTprHueckoro Toka. Cuja Toka U IIOTHOCTh
Toka. 3akoH Oma 1is ydactka meru 6e3 3/1C.
2. | 3aBUCUMOCTb 3JIEKTPUYECKOI0 COIIPOTUBIIEHUS OT MaTepuaia, JJIMHbI U ILIOMAAN ONEPEYHOI0 CEUEHUs Mpo-
BOJIHMKA. 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUBIIECHUS IPOBOJAHUKOB OT TeMIEpaTyphl. DIEKTPOIBUKYIIASL 8
CuJia KICTOYHHUKA TOKA.
Tema 3.2. 3. | 3akon Oma juis nmosHoM 1enu. CoenrHeHne TPOBOAHUKOB. COeAMHEHNE NCTOYHUKOB 3JIEKTPUUECKOM SHEPTUr
3aKOHBI IOCTOSIHHOTO B 6aTapero.
TOKa. 4. | 3akon J[xoyns—Jlenma. PaboTa 1 MOITHOCTH AJIEKTPUUECKOTO TOKA. TeII0BOE IEHCTBHE TOKA.
JlaGopaTopHble 3aHITHS 8
1. | U3yuenue 3akoHa OMa Jis1 y4yacTKa LEMH. 2
2. | UccrnemoBanne cMEIaHHOTO COSAMHEHUS TPOBOTHUKOB. 2
3. | Onpenenenue ko3 PuiMeHTa MOAE3HOTO AEHCTBUS JIEKTPUUECKOr0 YalHHKA. 2
4. | Onpenenenue TeMeparypbl HUTH JJaMIIbl HAKAJIUBaHUS. 2
Tema 3.3. Conep:xanue yueOHOro MaTepuasa
Oaexkrpuuyeckuii Tok B | 1. | Co6CTBEHHasi NPOBOAUMOCTb NOJIYIPOBOJHUKOB. 4
noJIynpoBogHuKax. | 2. | [loxynpoBogHUKOBBIE TPHOOPHI.
Conep:kanue y4eOHOro Mmarepuasa
Tema 3.4. 1. | Bextop uHAYKIIMHU MATHATHOTO IIOJIS. [evictBue MaTHHTHOTO 1I0JI1 Ha MPSMOJIMHEHBIN TPOBOJAHUK C TOKOM.
MAIHHTHOE HOUTE. 3akoH Amrepa. BzaumonelictBue TOkoB. MarHUTHBIN OTOK. 6
2. | Pabora mo mepemenieHno MpoBOJIHUKA ¢ TOKOM B MarHUTHOM TioJie. JIeiiCTBHEe MarHUTHOTO TOJISI HA JIBHKY-

mmiics 3apaa. Cuna Jlopenna. OnpeneneHye yaeapHoro 3apsa. Y CKOpUTEIN 3apsDKEHHBIX YacTHIL.
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IIpakTuyeckue 3aHATHS

2
1. \ Pemenue 3amau Ha HaxoxaeHue cuil Amrepa u Jlopenna.
Conep:kanue y4eOHOIro MaTepuasa
1. | DneKTpOMarHuTHAsE UHTYKLHSL. 4
2. | BuxpeBoe anextpuueckoe nose. CaMOMHIYKIIHS.
Tema 3.5. 3. | DHeprust MAarHUTHOTO TIOJIS.
DJIeKTPOMArHUTHAS
A —— JlabopaTopHble 3aHATUSA _ 9
1. \ W3yueHue sBIeHUS 3JIEKTPOMArHUTHON UHIYKIIMH.
IIpakTHYecKHe 3aHATHS 2
1. \ Pemienue 3a1a4 Ha IpUMEHEHKE 3aKOHA 3JIEKTPOMArHUTHON MHIYKIIMH.
Pa3znea 4. Koie0anus 1 BOJIHEL 18
Conep:kanue y4eOHOIro MaTepuasa
1. | KonebarenbHoe npmxkenue. ['apmonudeckue konebanus. CBOOOIHBIE MeXaHWUYECKHEe KoyeOaHus. JluHeiiHbie 5
Tema 4.1. MeXaHH4YecKue KosuebaTelbHble cucTeMbl. [IpeBpaliienne sHeprun npu Kosae0aTeIbHOM JIBHKEHUU.
Mexannueckue kojie- | 2. | CBoOOHBIC 3aTyXaloNUe MEXaHUIeCcKue KolieOanusi. BeIHYKICHHBIE MEXaHUYECKUE KOJICOAHMSI.
O0aHMs M BOJIHBI. JlabopaTopHble 3aHATHSA
1. | I3y4yeHue 3aBHCUMOCTHU IEepHOAa KOJIECOAHWH HUTSHOTO (WJIM MPYXHUHHOTO) MasTHUKA OT JJIUHBI HUTH (WK 2
MaccChl Tpy3a)
Conep:kanue y4eOHOIro MaTepuasa
Tema 4.2. 1. | IToniepevnbie U TPOIOIBHBIE BOJHBI. XapaKTEPUCTHKN BOJHBI. Y paBHEHHE TIJIOCKOM Oerymiei BoiaHbI. MHTEp- 4
Yupyrue BoOJIHBI. ¢epentyst BosH. [loHsTHE 0 TU(pPaKIIUU BOJIH.
2. | 3BYKOBBIC BOJIHBI. YJIBTPa3BYK M €T0 MPUMCHEHUE.
Conep:kanue y4eOHOIro MaTepuasa
1. | CBoGonHBIE 2NIeKTpOMarHUTHBIE KoJebanus. [IpeBpaienue sHepruu B KoyiedaTebHOM KOHTYpe. 3aTyXarolue
DIIEKTPOMArHUTHBIC KojeOaHus. ['eHeparop He3aTyXarolIUX JJIEKTPOMATHUTHBIX KolieOaHWidl. BeIHYXIeHHBIC
Tema 4.3. AJICKTPUYECKUE KOJICOaHUsI.
duiekTpoMaruuTHeie | 2. | [lepemenHslil TOK. I'eHepaTop nepeMEHHOro ToKa. EMKOCTHOE M MHIYKTMBHOE COIIPOTUBIIEHUS IIEPEMEHHOTO 6
KoJIe0aHus. ToKa. 3aKkoH OMa 1S SJIEKTPUUYECKOM TIeNU IEPEMEHHOTO ToKa. PaboTa 1 MOIITHOCTH MEPEMEHHOTO TOKA.
3. | I'enepatopsl Toka. Tpanchopmaropsl. Toku Beicokoit yacToTsl. [lomaydenue, nepenada u pacrpeeneHue dJieK-

TPOIHEPTHUH.
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JlaboparopHble 3aHATHSA

2
1. | UnayKTUBHBIE 1 EMKOCTHOE COIIPOTUBIIEHMS B LIETIH IEPEMEHHOTO TOKA.
Tema 4.4 Conep:kanue y4eOHOIro MaTepuasa
- 1. | DneKTpOMarHuTHOE MOJe KaK 0COOBIN BU MaTepuH. DIEKTPOMAarHUTHbIE BOJIHBL. Bubpatop ['epria. OTKpBITHII
DJIeKTPOMArHUTHbIE . 2
K0J1e0aTEeIbHBIN KOHTYDP.
BOJIHBI.
2. | U300perenue panuo A.C. [TonoBeiM. [TousiTHe 0 pagnocss3u. [IpuMeHeHre 31eKTpOMarHUTHBIX BOJIH.
Pasznea 5. OnTuka. 14
Conep:kanue y4eOHOIro MaTepuasa
T 5.1 1. | CkopoCTbh pacpoCTpaHEHUS CBETA. 3AKOHBI OTPAKEHUS U IperoMieHus cBeta. [lonHoe oTpaxeHue. 4
ema 5.1.
2. | JIunzel. ['na3 kak ontuyeckas cucrema. Onruyeckue npuOopsI.
IIpupona cBera.
JlabopaTopHble 3aHATHS ’
1. \ W3mepenue nokasaTesis NpeaoMICHUS.
Conep:xanue yueOHOro MaTepuasa
1. | Uarepdepenuns cBeta. KorepeHTHOCTh CBETOBBIX Jyuell. MIHTepdepeHurs B TOHKUX IuieHKax. [lomockl pas-
Hoi#t TonmHbl. Koneiia HeroTona. Mcnons3oBanne natepdepeHiny B HayKe U TEXHUKE.
2. | Audpaxus ceera. Judpakuus Ha mea B mapajuieabHbIX Jydax. Judppakiuuonnas pemerka. [lonstue o rosmo-
T 52 rpadumu. 4
B eMa >. " 3. | Homsapuzauus nonepedynsix BosH. [lonsgpusanus ceera. J[BoliHoe snydenpenomnenue. [lomspounsl. Jucnepcus
OJTHOBBIE CBONCTBA cBeTa. BUsbl ClIEKTPOB.
ceera. 4. | Crnextpsl ucnyckanus. CreKkTpsl HOTJOMEeHHs. Y IbTpaduoieToBoe U HHPpakpacHOe H3iyueHHs. PeHTreHoB-
ckue ayud. VIX npupoja u CBOMCTBA.
JlaGopaTropHble 3aHATHSA 4
1. | I3y4yenue uaTeppepeHINU U TUPaAKIUN CBETA. 2
2. | 3mepenune JyIMHBI CBETOBOM BOJHBI C TTOMOIIBIO TU(PPAKITMOHHON PEIIETKH. 2
Pa3nes 6. DiieMeHTBI KBAHTOBOM QU3NKH. 16
Conep:kanue y4eOHOIro MaTepuasa
Tema 6.1. 1. | KBanroBas runoresa [1nanka. @OTOHBI.
v = = 6
KBanToBas ontuka. | 2. | Buemnuii ¢porosnnekrpudeckuii 3pdexr. Buyrpennunii potodrdhdext. Tumsr HoTo3716MEHTOB.
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Conep:xanue yueOHOro MaTepuasa

1. | Pa3BuTHE B3MIAIOB Ha CTPOEHHUE BEIIECTBA. 3AKOHOMEPHOCTU B aTOMHBIX CIEKTpax Bojopona. fnepHas mo-
nenb aroma. OnbIThl 3. Pesepdopaa. Monens aroma Boopoa no H. bopy. KBanToBble renepatopsl.

Tema 6.2. 2. | EcTrecTBeHHast painoakTUBHOCTb. 3aKOH PaJiMOAaKTUBHOTO pacnana. CrocoObl HAOMIOIEHUSI U PETUCTPALlUU 3a-
®uzuka aTomMa u psokeHHBIX yacTull. D¢ ekt BaBunosa — YepeHkona.
aTOMHOIO siApAa. 3. | Ctpoenue atomHoro siapa. Jledekt macchbl, 3HEPTHsl CBSI3U U YCTOWYMBOCTD ATOMHBIX Sifiep. SiepHbIe peaKIIiH.

HckyccTBeHHAs palMOAKTUBHOCTD. JI€JIEHNE TSKENBIX SIED.

4. | llenHas snepHas peakuus. YIpasisieMas LeNHas peakuus. SnepHsiid peakrop. [lonyueHne paaroakTHUBHBIX
M30TOIIOB ¥ MX NPUMEHEHUE. bruosornyeckoe 1eicTBUE paAMOAaKTUBHBIX H3JIyY€HUN. DIEMEHTAPHbIC YaCTUIIBI.

10

Ilpomerncymounas ammecmayus 6 hopme rxzamena

TemaTuka HHAMBUAYAJIbHBIX IPOEKTOB
1.3nauenne oTkpbiTHil A.I'.CTOneToBa ajist pa3BUTHs (HU3HKH.
2.3nauenue n3obperennii A.C.Ilonoa a1 HAyKu U UX UCIOJIH30BAHUE B MIOBCETHEBHON JKU3HU.
3. AnbTepHaTUBHAs YHEPreTHKA U BapUAHTHI €€ UCIIOJIb30BAHMUS.
4. AKyCTHYECKHE CBOMCTBA NOJYIIPOBOJHUKOB U X UCIIOJIb30BaHUE.
5.3aKOHBI 3JIEKTPOIUHAMUKY U UX 3HAYCHHUE.
6. AcuHXpOHHBIN nBHUTaTeNb. [[puMeHeHne aCHHXPOHHOTO JIBUTATEINS B OBITY.
7.CUHXpOHHBIN nBUTaTENb. [[pMEHEHNE CHHXPOHHOTO JABUTATEINS B OBITY.
8.Pa3BuTHE aCTPOHOMHH B COBPEMEHHOM MHUPE U €€ 3HaUCHUE.
9.AtomHas usuka. M3otomsl. [IpumeHeHne paliOaKTHBHBIX H30TOIOB.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,

TennoBuzopsl. [IpuMeHeHre 6€CKOHTAKTHOTO METO/Ia KOHTPOJIS U3MEPEHUS TEMIIEpaTypHhI.

bunonspubie TpaH3UCTOPHI. Y CTPOMCTBO, MPUHITUTI PAOOTHI, MPUMEHECHHE.

[TomynpoBOIHUKOBBIN ANOM. Y CTPOICTBO, MPUHLUI pabOTHI, IPUMEHEHHE.

3navenue oTkpbiTuil b.C.Sk00u 11 pa3BuTus GU3UKH.

Benuuaiimme oTKpbITHS (PU3UKH U UX 3HAUEHUE B HACTOSIIIEE BpEeMsI.

Bunpl anexTprudeckux paszpsioB. DIEKTPUUYECKHE Pa3psaabl HA CIIyKOe uesloBeKa.

JledekThl kpucTamuyeckoi peretku. Bnusnue nedexToB Ha cBoiicTBa KpucTaioB. CriocoOb! ycTpaHeHHE /1e(EeKTOB.
Bcenennas u temuast matepus. Bo3aelictBue TeMHOM MaTepuu Ha BeeneHnnyto.

3naueHue oTkpbiTui I'.I"anunes 11 pa3BUTHS TOYHOTO €CTECTBO3HAHUS.

['onorpadust 1 ee mpuMeHEHHE.

IIpuMeHeHNEe 3aKOHA COXPAaHEHHsI HMITYJIbCA Tella. PeakTHBHOE IBU)KEHUE KaK BHJI ABM)KCHUE TEJIa IEPEMEHHOM MaCCHhI.
Judpaxius v ee npruMeHEHHE B HAIICH JKU3HU.
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22,
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

JKunkue KpucTauibl U UX UCIIOJIb30BaHUE.

3aKOHBI COXpPAaHEHHUs B MeXaHUKe. [I[puMeHeHNe 3aKOHOB COXPaHEHHS B TEXHUKE U MTPOSIBIIEHUE B IPUPO/IE.

3navenue otkpeiTuii M.B.KypuaTtoBa B pa3BuTumn aToMHOM (HU3HKH.

Ncaak HpI0TOH - Hay4HBIE OTKPBITHUS, IEPEBEPHYBILKUE MUDP.

Hcnonbs30BaHNe 3JEKTPOIHEPTUN B TPAHCIIOPTE.

Knaccugukanus 1 xapakTepUCTHKH 3JI€MEHTapHBIX YacTULl. MeTo bl HAOIIOACHUS i PETUCTPAIIMU JIEMEHTAPHBIX YACTHII.
JlazepHble TEXHOJIOTMHU U UX UCHOJIb30BAHUE.

Jleonapzo na Bunun — ydeHslii u n3o0perarens. 3HaueHue oTKpbITUil Jleonapao na Bunum maiist pa3sutust Gu3uky.

Maiixn dapazeit — co3naTenb ydeHus: 00 3JIeKTPOMarHUTHOM 1oJjie. 3HaueHue n3oodpereHuit M. ®apanes 1uisi HayKu U WX UCTIOJb-

30BaHUC B HOBCGI[HGBHOﬁ KH3HHU.

Meton MedeHbIX aTOMOB. CyIIHOCTB, 3HAYEHUE METOAA U €r0 IPUMEHEHUE.

Bunsl paaroakTHBHBIX W3TydeHUH. MeTo/1bl HaOJI0ACHUS M PETUCTPAIIMU PAJUOAKTUBHBIX U3ITyYCHHH.

IInotHOCTH BemecTBa. MeTonbI ONpeneacHNs] INIOTHOCTH BEILIECTBA.

Muxaun BacunbeBud JIoMoOHOCOB — ydeHbIH-3HIMKIONEAUCT. Bkiag M.B. JIoMmoHOCOBa B pa3BuTHe (HU3UKU.

HanoTtexHomorus — MeXIuCUMIUIMHApHAs 001acTh (PyHAaMEHTAIbHON U MPUKIAJHON HAyKH U TEXHUKH.

Huxkona Tecna: »xu3Hp u HeoObIuaitnble oTKpbITH. Bkian H. Tecna B pazButue Gpusnkiu.

Huxonait Konepauk — co3naresns reamoneHTpudeckoit cucremsl Mupa. Bkinaag H.KonepHrka B pa3BUTHE aCTPOHOMUU.

Hunbe bop — oaun u3 co3nareneit coppemenHoit ¢pusuku. Monens Pezepdopna- bopa. Bkinax H. bopa B passurtue snepnoii ¢pu-

3UKH.

OTKpbITHE ¥ IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH.

IIepeMeHHBIN JIEKTPUYECKUHN TOK U €70 IPUMEHEHUE.

[Ina3ma — detrBepTOE cocTosiHME BenecTBa. [[pumMeHenne mia3msl.

ConHeuHas cucTeMa: XapakTepUCTHKA, Teopun npoucxoxaeHus. Ilnanersl CoaHEUHON CUCTEMBI.
[TpuHIMT pabOTHI M UCIOIB30BAHUE MTOIYIPOBOAHUKOBBIX JaTYUKOB TeMIIepatyp. TerioBU30pHl.
IIpumeHeHne KUAKUX KPUCTAJIJIOB B IPOMBIIIJIEHHOCTH.

IIpuMeHeHne AOEPHBIX PEAKTOPOB. BinsHuE SAEPHBIX PEAKTOPOB HA OKPYXKAIOILYIO CPENy.
[Tpupona peppomaruerusma. [Ipumenenue peppomMarHeTuKoB.

ITpoOnembl 3K0I0rUH, CBSI3aHHBIE C UCTIOIb30BAHUEM TEIUIOBBIX MAIIHH.

IIpounsBoacTBO, Nepenada U NCIOJIb30BAHNUE AIEKTPOIHEPTUH.

[Tpoucxoxaenre COMHEYHON CUCTEMBI.

[Tee3030eKTpUUecKuil 3PPEKT ero NpuMeHeHue.

Pa3BuTHe cpencTB CBA3M U paiuo.
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52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.

PenukToBOE M31ydeHNE KaKk HICTOYHUK 3HEpruu. [[puMeHeHne peauKTOBOro 3IIy4eHUsI.

Pentrenosckue styun. FicTopust OTKpBITHS U IPUMEHEHHUE.

Poxnenye 1 DBOIOLNS 3BE3 .

Pounp K. O. [InonKoBCKOro B pa3BUTUM KOCMOHABTUKH.

Cepreii [1aBnoBruu KoponeB — KOHCTPYKTOp U OpraHU3aToOp MPOU3BOJCTBA PAKETHO-KOCMUYECKOU TEXHUKH.
IIposiBiieHUE 3aKOHOB TPEHUS B IIOBCEITHEBHON KU3HU YEIIOBEKA.

HcTopus pa3BuTHs CpeacTB cBs3U: Tenerpad, TenedoH, COToBast U CIyTHUKOBASI CBSI3b.

ComnHIle — MCTOYHUK XKM3HU Ha 3eMIie.

Tpancdhopmaropsl. Buast Tpanchopmaropos. [Ipumenenue TpanchopmaTopos.

VYapTpa3ByK: 0OJy4E€HHE, CBOMCTBA, IPUMEHEHNUE.

VYnpasnsieMblii TepMosiepHbld cuHTE3. [[pMeHeHne TepMosiAEpHOTrO CUHTE3A.

®u3uka u My3blKa. 3ByKOBBIE BOJIHBI U UX CBOWCTBA.

®dotosnemenTsl. [Ipumenenne GpoTorIeMEHTOB B TEXHHUKE.

®otordpdexrt. [Ipumenenne sanerus GoTorddexTa.

Xanc Kpuctuan Opcren — 0CHOBOMOJIOKHUK dekTpoMarnetusma. Bkinag X.K. Opcrena B pa3BuTHE 3JEKTPOMarHeTu3Ma.
Uepnble abipbl. BriusiHue 4epHbIX IbIp HA MJIAHETY 3eMIIsl.

DKojoru4eckue npo0aeMbl Ha IIaHeTe 3eMid U BO3MOXKHBIE ITYTH UX PELIEHUSI.

DneKTpOHHas IPOBOAUMOCTb MeTaIoB. CBEpXNpOBOAUMOCTh. IIprMeHeHne CBEpXIIPOBOHUKOB B TEXHUKE.
Omumnuii Xpuctuanosud Jlenn — pycckuii pusuk. Biaan 3.X. JIeHna B pa3BUTHE 3IEKTPOMarHeTU3Ma.
DIEeKTPOMarHuTHOE U3JIy4eHUE BOKPYT HAc. BiusHMUE 31€KTPOMarHUTHOTO U31yYEHUs Ha dKUBBIE OPraHU3MBbl.
BripabaTeiBaHH€ IEKTPpUYECTBA U3 MOJPYIHBIX CPEJICTB.

Bnusinue coToBbIX TeneOHOB Ha OPraHU3M YeIOBEKa.

DHeprocoeperaromye TeXHOJIOTHH, UX BUABI U UCTIOIb30BAHUE.

Bxnag Mapuu Kropu-Cxitoq0oBcKo#i B pa3BUTHE sIIEpHON (HUBHKHU.

Dnektpuyeckue JaMmibl. [[puMeHeHne 31eKTpUUeCKHX JaMIl B TOBCEHEBHOM KU3HU.

MarnuTHOe nosue. J[elicTBe MarHUTHOTO OJIs1 HA MPOBOJHUK € TOKOM. [[pMeHeHne MarHUTHOTO IEHCTBUS B TEXHUKE.
AnbTepHaTUBHBIEC BUJIBI SHEPTUU.

ApxumenoBa cuia. Ee 3HaueHne B )KU3HU YEJIOBEKA U OKPYKAIOIIEH Cpeibl.

BecnipoBognas mepeiadya 3HEpruu.

Bayrtpennss sueprus. CriocoObl ”3BMEHEHHS! BHYTPEHHEH SHEPTHH.

I'peer nu cHer.

JIBr>KeHUE 1 MMOKOM B IPUPOJIE.
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84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.

JBm>xeHue Tena mod ASHCTBUEM CUIIBI TSHKECTH.

JIBr>keHue Tena 1o AEMCTBUEM CUJIbI YIIPYTOCTH.

3aBUCHMOCTb U3MEHEHUS UMITYJIbCA OT MPOJIOKUTEIBHOCTU JEHUCTBUS CUJIBI.
3aBUCHUMOCTD AJIEKTPUIECKOTO HAMIPSHKCHUS OT paOOThI U BPEMCHH.

3BYKHM BOKPYT Hac.

3ByKoBbIe KosieOaHus. ICTOUHUKY U XapaKTePUCTHKH 3BYKA.

N3yueHnne MeTOA0B pacyeTa 3JIEKTPUUECKHUX LIETIeH MOCTOSHHOTO TOKA.
N3yueHune cBOMCTB KpHUCTAJLJIa MEAHOTO KyIIOpOCa.

Nnnro3us u napaioKkchl 3peHusl.

Nuepumnaneubie cuctemsl orcuéra. [lepsriil 3akoH HproToHA.

Hcnonp3oBanue 3akoHa OMa 11 pa3BETBICHHBIX IEMEH.

Hcnonb3oBanue 3ak0Ha COXPAHEHUS UMITYJIbCa B MHEPIUAIBHBIX CUCTEMAaX OTCUETA.
Hcnonb3oBaHue cBOOOAHOTO NMaJCHUS TE B TEXHUKE.

Hcnonb3oBanue cBOOOAHBIX KOJIEOAHNN MATEMATHUECKOTO U MPYKUHHOTO MaSTHUKOB B TEXHHKE.
Wccnenosanue cBOMCTB cHera.

HcTounuku 3ByKa U 3ByKOBBIE KOJICOAHUS

Kaxkoe He60 romyboe! OTuero ono takoe?

Mexanunueckue KojaeOaHus: BUIbI KosiebaHuH, popma, mapaMeTpsl.

Mupaxu B JOMAIIHUX YCIOBUSX.

HampaBnsieMble 3J1EKTpPOMarHuTHBIE BOJIHBI

HoBble TexHONOTHMU B IBUTATENSAX BHYTPEHHETO CTOPAHMUS.

Ocnosuble nonoxxeHuss MKT u ux onbITHOe 000CHOBaHUE.

OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS.

[TepBbIif ICKYCCTBEHHBI CIYTHUK 3E€MJIH.

IIpumMeHeHue BToporo 3akoHa HproTOHA B XKU3HH.

[Ipumenenue Tperbero 3akoHa HeroTOHA B KU3HMU.

[Tponecc mpeobpa3zoBaHUs JHEPTUH B FICKTPUUECKUX MAITHHAX.

[IposiBneHne 3aKk0Ha BCEMUPHOTO TATOTEHUS MEXKIY TEIaMU.

[IposiBieHuE 3aKOHA COXPAHEHHS UMITYJIbCA B IPUPOJIE U €T0 UCTIOIb30BAHHUE B TEXHHUKE.
[IpssmonuHeitHOEe paBHOMEPHOE ABMXKEHUE U €r0 rpauueckoe MpeCcTaBlIeHUE.
PaboTa 01HOPOIHOM CHIIBI TSKECTH.

PeakTuBHOE ABMXEHUE B IPUPOJE U TEXHHUKE.
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116.
117.
118.
119.
120.
121.
122.
123.

Pons cumel TPCHUA B HAYKEC U TCXHHUKE.

Cuna ynpyroctu u ee padora npu aedopmanuy Ha MpuMepe Mpy>KUHBI.

Cuiibl TpEeHHUS M €€ Pa3HOBUIHOCTH

Cunbl, nedopmariim, HampsHKEHUS U CBSA3h MEXKIY HUMU.
CyIHOCTh 3BYKOBBIX BOJIH.

TaifHa HECBIIIIMMBIX 3BYKOB.

TaiiHbI ONTUYECKUX WUIUTIO3UN

Y4er MeXaHHUECKUX KOJICOAHH U BOJIH B CTPOUTEIILCTBE.

124. Vder cuibl ynpyrocT Mpu CTPOUTEIBCTBE MOCTOB.

125.
126.

YenoBek B MUPE 3BYKOB.
UTo Takoe HEBECOMOCTh C TOUKH 3peHUs (PU3nuKa U KOCMOHABTa?

Bcero

134
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http://pereosnastka.ru/articles/sily-deformatsii-napryazheniya-i-svyaz-mezhdu-nimi

3 YCJOBUS PEAJIN3ALIAU ITIPOTPAMMBI YYEBHOM JJUCHUILINHBI

B nensx peanuzanuyM KOMIIETEHTHOCTHOTO TMOAXOJA IMPH W3YyYEHUM AUCHUIUIMHBI
OV/I.12 ®usnka HCIONB3YIOTCS aKTHUBHBIE M MHTEPAKTUBHBIE (POPMBI TPOBEICHUS 3aHATHH
(IestoBBIE UTPBI, pa300p KOHKPETHBIX CUTYAIMi, KPYIJIble CTOJIbI, METOJ MPOEKTOB, "MO3ro-
BO mTypM", paboTa B MaJbIX IpyMIax, MyJIbTUMEIHA-IPE3CHTAI[H, TBOPUECKUE 3a/1aHUs)

IIpumeHeHre Ha y4eOHOM 3aHIATUN aKTHBHBIX U MHTEPAKTUBHBIX (OpPM pabOThI, CTH-
MYJIHPYET MO3HABaTEIbHYI0O MOTHUBAIIUIO O0YYaIOIIUXCs, TIOMOTaeT MOJIepKaTh MOTHBALIUIO
o0yyaroImuxcsl K MOJYYEHUIO 3HAHWH, HaJa)kKMBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHO-
[ICHHI, TTOMOTaeT YCTAaHOBICHUIO JOOpoXkenaTenbHol atMocdepsl. MHUIIMUPOBaHUE U TIOJI-
JIepKKa UCCIIEA0BATENbCKOM AEATENbHOCTH 00YYaIOIMXCs B PAMKAX peaau3aluy UMH UH]U-
BUAYQJIbHBIX M TPYIIOBBIX HCCIEAI0BATEIBCKUX MPOEKTOB, AT BO3MOXXHOCTH MPHOOpECTH
HaBBIK CaMOCTOSATEIBHOTO pEIIeHHs MPOOIEeMBbl, HaBbIK F€HEPUPOBAHUSA U O(OPMIIEHUS COO-
CTBEHHBIX HJIE€H, HAaBbIK YB)XUTEIBHOTO OTHOIICHHUS K YY>KUM HJESM, HABBIK IyOJIHMYHOTO
BBICTYIIJICHUS NIEpe]l ayIUTOPHEN, apryMEHTUPOBAHUS U OTCTaUBAaHUs CBOEH TOUKH 3PEHHUSL.

JU1st TO3UTUBHOTO BOCHPUATHUS 00yJarOIIUMUCS TpeOOBaHMIA MPEToaaBaTeis, IpUBJe-
YEeHUs MX BHUMAaHMs K 00CYKJAaeMOW Ha 3aHATMM MH(OpMAIMM, aKTHUBH3ALUU UX TO3HABa-
TEJILHOM JESATETbHOCTH HA YUYEOHBIX 3aHATHUAX MEXKIY INPEroAaBaTesieM U O0y4aromUMHCS
YCTaHaBJIMBAIOTCS IOBEPUTENIbHBIE OTHOLIEHHUS.

Ha ydeOHOM 3aHATHM COONIONAIOTCS OOLICTIPUHSATHIE HOPMBI TOBEIACHMS, MpPaBUIIA
oOmieHust co crapmuMu (TIpernoiaBaTesieM) U CBEPCTHUKAMH (00y4YarOIMUMHKCS ), TTPUHITUATIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3AIIH.

3.1 TpeOoBaHusl K MUHUMAJIbHOMY MaTEPHAJIBLHO-TEXHHYECKOMY 00ecneYeHHI0

Peanuzamust mporpammbl yueOHOW AMCHUIUIMHBI OOecrieueHa Y4eOHBIM KaOMHETOM
(U3UKH, OCHALICHHBIM CJIEIYIOIUM 000pYI0BaHUEM:

IlepeyeHb yueOHO-HATJIAAHBIX OCOOMIA:

[Mnakarer mo Temam: «Mexanuka», «TepMoauHaMuKay, «IEKTPOMArHETU3IM,
«CtpoeHue aToma U sipay.

CranuonapHbie cTeHIbI (TpeOOBaHMS K TEXHHKE OE€30MAaCHOCTH MPHU MPOBEICHUH Jia-
6opartopubix padot, HOT npu nzydenun pusukm)

CropaBounble cTeHIBI ((U3MUYECKHe KOHCTAaHTHI, OCHOBHBIE (hu3ndeckue (HopMyIibl,
MPUCTABKU U JIOJIbHBIE €TUHUIIBI).

Temartnueckue creHIbl (MCTOpUYECKasi CIpaBKa, «(pU3MKa +Bce-Bce-Beey). [amepes
MOPTPETOB BbIIAIOLIUXCS (PU3UKOB.

OcHaneHHOCTH 000py10BaAHHEM:

KomrmiekTsr 060pymoBanust K 1a0OpPaTOPHBIM pabOTaM 1O TEMaM:

Mexanuueckoe ABMXKEHUE, BrakHOCTh BO3ayxa, DnekTpuyeckue nenu 3akoH Owa,
[TapamenpHOE U MOCIEAOBATEILHOE COSUHEHNE MTOTPEONTENEH, DICKTPOMArHUTHAsI WHTYK-
s, Konebanwust u BoHbl, ['eoMeTpryueckas onTuka, BomHOBBIE CBOMCTBA CBETA.

[TpubGops! nst AeMOHCTpauK PU3NIECKUX SBICHUMN:

[TK, MmyneTUMeMitHOE 000pyIOBaHUE

Kommprorep - 1 mt., MynbTuMeana npoekTop (IepeHoCHOo#) — 11mT., 3KpaH MpOeKIIH-
OHHBIH (MepeHOoCHOM) — 11mT.

VYyeOHas MeOeIb: CTOJBI, CTYJIbs, IOCKA MEJIOBAI.

IIporpammHoe obecneyenue:

Microsoft Windows (morosop Ne 7810 oT 13.09.2021 hi(0)
13.09.2022), Microsoft Office Professional Plus (morosop Ne 7810 ot 13.09.2021 g0
13.09.2022), Zoom (GecriiatHast BepcHsi) - CBOOOJHO PacIpOCTPaHSIECMOE IPOrPaMMHOE
obecrnieveHue.

3.2 UudopmannonHoe odecriedyeHue 00yuYeHust
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Jlnst peanu3ay nporpaMMbl Y4eOHOW TUCIMITIMHBI OMOIMOTEYHBIN (DOH]T UMEET I1e-
YaTHBIC, JICKTPOHHBIE 00pa30BaTebHbIC U HHPOPMAITMOHHBIC PECYPCHI.

3.2.1 OcHOBHBbIE HCTOYHHKH:

1. bBopnosckuii, I'. A. ®usuka B 2 1. Tom 1 : yueObHOe mocobue ayis cpeHero mpo-
¢deccuonanpHoro obpazosanusi/ I'. A. bopnosckuii, 3. B. bypcuan. — 2-e uszg., ucop. u
non. — Mocksa : UznatensctBo FOpaiit, 2021. — 242 ¢. — (Ilpodeccrnonansaoe oOpa3zoBa-
aue). — ISBN 978-5-534-09574-6.//0O0pa3oBatenbhas miaardopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/473351 — TekcT : 37EKTPOHHBIA.

2. bopnosckwii, I'. A. ®usuka B 2 1. Tom 2 : yueOHOe mocobue IjIsi CpeIHETO MPo-
deccuonanpHoro obpazomanus/ I'. A. bopaosckuii, D. B. bypcuan. — 2-e usn., uchp. u
nom. — Mocksa : M3natensctBo FOpaiit, 2021. — 299 c. — (IIpodeccuonansHoe o6pazoBa-
Hue). — ISBN 978-5-534-09572-2.//06pa3zoBatenpHas miardpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/473352 — TekcT :37EKTPOHHHUKA.

3. 'opmau, B. B. ®wusuka : yueOHOe mocobue ajisi cpeHero npodeccuoHaIbHOTO 00-
pasoBanusi / B. B. I'opnau. — 2-e u3n., ucnp. u gon. — Mocksa : M3narensctBo FOpaidT,
2021. — 215 c. — (Ilpodeccuonansuoe obpazopanue). — ISBN 978-5-534-09366-7. // O6-
pasoBarenbHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/472638 — Tekcr:
3JIEKTPOHHBIM.

3.2.2 JIonoJHUTEIbHbIEe HCTOYHUKH

1. Bopnosckuii, I'.A. ®uszuka B 2 1. Tom 1: yue6HOe mocooue s CIIO [Tekcr: Dnek-
TpoHHBII pecypc]: Yuebnoe nocobue / I'. A. BopaoBckuii. - 2-e u3f., UCHp. U JOI. - DJeK-
TpoH. nan.col. - M: UznatensctBo FOpaiit, 2018. - 242 c. - (IIpodeccuonansnoe oOpa3zoBa-
Hue). - http://www.biblio-online.ru/book/15126DD2-7E7C-4749-8374-BD50E54D2B75

2. bopnosckuii, I'.A. ®uzuka B 2 1. Tom 2: yae6Hnoe nocodue st CITO [Tekct: Dnek-
TpoHHBII pecypc]: Yuebnoe nocobue / I'. A. BopaoBckuii. - 2-e u3f., ucHp. u JI0I. - DJeK-
TpoH. naH.col. - M: UznmatenscTBo FOpaiit, 2018. - 299 c. - (IIpodeccronansnoe oOpa3zoBa-
Hue). - http://www.biblio-online.ru/book/C7D7E339-3E3F-44F3-967F-F6 A2021E7237

3. T'opnau, B.B. ®usuka: yue6noe nocodbue mast CIIO [Tekcer: DnekTpoHHBIN pecypce]:
VYuebHoe nocobue / B. B. 'opnau. - 2-e u3a., ucnp. u A0m. - DIeKTpoH. naH.col. - M: U3na-
tenbeTBO Opaiit, 2018. - 215 c. - (Ilpodeccuonansuoe obpaszoBanue). - http://www.biblio-
online.ru/book/CEC5122C-2A72-49B1-BOAE-370FDFF5E5BD

3.2.3UH(popMannoHHbIE pecypcChl:

1. www.UROKI - ®enepanbHblii HeHTp WH(POPMAMOHHO-00pa30BaTEIbHBIX pecyp-

COB.

2. festival@1lseptember.ru - «®usuka 7 — 11 wmaccey Kommanus D®U3MKOH
«DJEKTPOHHBIC YPOKU M TECTHI.

3. fcior.edu.ru - ®enepanbHbiii HeHTP HHOPMALMOHHO-00PAa30BATEIBHBIX PECYPCOB.

4. http://www.school.edu.ru - «Poccuiickuii 00111e00pa30BaTENbHbIN TOPTAI

5. http://en.edu.ru - EctecTBeHHOHAay4YHBIIT 00pa30BaTEIbHBIN TTOPTAJL.

6. http://www.ict.edu.ru - CrenuanusupoBanabii mopran  «MHGOpMaIHOHHO-
KOMMYHHKAI[HOHHBIC TEXHOJIOTHU B 00Pa30BaHUI».
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4 KOHTPOJIb U OLIEHKA PE3YJIBbTATOB OCBOEHUSI YYEBHOM

TACIATITAHBI

PesynbTaTsl 00yyeHHs
(3HAHMSs1, YMeHUS1)

Kpurepun onenkn

MeToanbI OlIEHKH

Ymemny:

OTNHUCHIBaTh U OOBACHATH (u3HUe-
CKUE SBJICHUS U CBONCTBA Te:
JBUXKEHHE HEOECHBIX Tell U UCKYC-
CTBCHHBIX CIIYTHUKOB 3GMHI/I;
CBOMCTBA Ta30B, JKUIKOCTEH H
TBCPABIX TCJI; 3JICKTPOMArHUTHYIO
UHAYKIIHIO, pacnpocTpaHeHue
SJICKTPOMArHuTHBIX BOJIH; BOJIHO-
Bbl€ CBOMCTBa CBeTa; M3Iyue€HUE U
MOTJIONICHUE cBeTa aToMoM; (poTo-

s dexr;

OMHCHIBACT U OOBICHSCT (u-
3UYECKUE SIBJICHUSI U CBOWCT-
Ba TeI

DKCIEPTHOE OILICHUBA-
HUE:  MPAKTUYECKOTO
3amanus, Jaboparop-
HOW paboThl, YCTHOTO
orpoca.

OTIIMYATh THUIIOTE3bl OT HAYYHBIX
TEOPHH; JIeaTh BHIBOIBI HA OCHOBE
IKCIIEPUMEHTATBHBIX JAHHBIX
MPUBOJIUTL  MPUMEPHI, TOKa3bl-
BalOIIUe, YTO: HAOIIOJCHHUS U DKC-
MEPUMEHT SIBJISIIOTCS OCHOBOH ISt
BBIJIBIDKEHUSI TUIIOTE3 W TEOPHIA,
MO3BOJISTIOT MIPOBEPUTH HCTUHHOCTH
TEOPETUYECKUX BBIBOJOB; 4TO (u-
3WYeCKas TEOPHUS JIaeT BO3MOXK-
HOCTb OOBSCHSTH M3BECTHBIC SIBIIC-
HUS TPUPOABI U HaydHbIC (DAKTHI,
MPE/ICKa3bIBaTh €Ile HEM3BECTHBIC
SIBIICHHS,

OTJIMYAET TUMOTE3bl OT HAy4-
HBIX TEOPHIl;

7ieaeT BBIBOJBI Ha OCHOBE
OKCTIEPUMEHTANBHBIX  JIaH-
HBIX;

NPUBOIUT TPUMEPHI TPHMe-
HEHHsI (PU3UKH B KU3HU

DKCHepTHOE OlIEHUBa-
HUE:  TPAKTUYECKOTO
3aJaHus,  Jlaboparop-
HOW pabOoThI, YCTHOTO
orpoca.

NPUBOAUTH MPUMEPHI TMpPAKTHYE-
CKOT'O HCIIOJIb30BaHUS (PU3NUECKUX
3HAaHWW: 3aKOHOB MEXaHUKH, Tep-
MOJIMHAMUKH U 3JIEKTPOJUHAMUKU
B DHEPreTHKE; Pa3JIMYHBIX BHUOB
3JIEKTPOMAarHUTHBIX U3ITy4eHU I
JUISL Pa3BUTHUS paaMO- U TEIEKOM-
MYHUKAIMi, KBAHTOBOW (PU3UKHU B
CO3JaHUU SIIEPHOM DHEPIEeTHUKH,
J1a3€poB;

MPUBOJIUT MPUMEPHI MPAKTH-
YECKOTO MCIOJIb30BaHUsA (HH-
3UUYECKUX 3HAHUU

DKCHepTHOE OlIEHUBa-
HUE:  TPAKTUYECKOTO
3aaHus,  Jlaboparop-
HOW paboThI, YCTHOTO
orpoca.

BOCHpI/IHI/IMaTB U Ha OCHOBC HOJIy-
YCHHBIX 3HAHUH CaMOCTOSITCIIBHO
OIICHUBATh WH(OPMAIINIO, COJEp-
Karnyrocss B coobmieHusx CMU,
HHrepHeTe, Hay4HO-TOMIYJISPHBIX
CTaThAX

BBICKa3bIBa€T CBOIO TOYKY
3peHusi 1Mo (U3HYECKOW HH-
dbopmanuu, MOTYYEHHOH H3
Pa3IMYHBIX UCTOYHUKOB

DKCHepTHOE OlIEHUBa-
HUE:  TPAKTUYECKOTO
3ajaHus,  Jlaboparop-
HOW pabOThI, YCTHOTO
orpoca.
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3namo:

CMBICJI TIOHATHH: (U3HUYECKOE SIB-
JIEHUE, TUIOTe3a, 3aKOH, Teopus,
BEIIESCTBO, B3aUMOACHCTBUE, DJICK-
TPOMarHUTHOE ToJie, BOJHA, (o-
TOH, aTOM, aTOMHO€ SIAPO, HOHU3H-
pylolme  HW3JIydeHus, IUIaHeTa,
3Be3na, ConHedyHas CcHCTeMa, ra-
JIaKTuKa, Bcenennas;

3HaCT CMBICT (DU3UYECKUX
HOHATHHU U TCPMHUHOJIOTUIO

DKCIEpTHOE OILICHUBA-
HUE:  MPAKTUYECKOTO
3amanus, Jaboparop-
HOW paboThl, YCTHOTO
orpoca.

CMBICJI (bHSH‘-I@CKI/IX BCIIMYHUH: CKO-
pOCTb, YCKOpEHHE, Macca, Cuia,
UMITYyJbC, paboTa, MeXaHU4ecKas
SHEprus, BHyTPEHHsIS HEprusi, ao-
COJIIOTHAsl TemIeparypa, CpeaHss
KMHETUYeCcKass »JHEeprusi 4YacTull
BEILIECTBA, KOJUYECTBO TEILIOTHI,
3JIEMEHTapHBIN BIEKTPUUECKUI
3apsiz;

IIOHHUMACT CMBICI
CKHX BCJIIMYHH

duznge-

DKCHepTHOE OlIEHUBa-
HUE:  TPAKTUYECKOTO
3ajaHus,  Jlaboparop-
HOW pabOThI, YCTHOTO
orpoca.

CMBICT (PU3MYECKUX 3aKOHOB KJac-
CHYCCKOW MEXaHWKH, BCEMHPHOTO
TSATOTEHUSI, COXPAHCHHUS SHEPIHH,
UMITYJIbCA M DJICKTPHUECKOTO 3apsi-
112, TEPMOTUHAMHUKH, DIICKTpOMAr-
HUTHOU MHAYKIMH, HhoTodddekTa

MMOHUMAET CMBICT  (pu3mye-
CKHX 3aKOHOB

DKCIEPTHOE OILICHUBA-
HUE:  MPAKTUYECKOTO
3amanus, Jaboparop-
HOW paboThl, YCTHOTO
orpoca.

BKJIaJ] POCCUMCKHUX U 3apyOe’KHBIX
YUEHBIX, OKa3aBIINX HauOOJbIICe
BJIIMSTHUE HA pa3BUTHE PUBUKH;

OPUEHTHUPYETCS B JIOCTHXKE-
HUSX YYCHBIX, OKa3aBIIUX
HauOodbIlIee BIMSIHUHE Ha
pa3BuTHE (PU3UKH

DKCIEpTHOE OILICHUBA-
HUE:  MPAKTUYECKOTO
3amanus, Jraboparop-
HOW paboThl, YCTHOTO
orpoca.
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