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Pa6Gouas nmporpamma o6uieo6pa3oBaTenbHON yueOHOM AUCUMILIMHEI pa3paboTa-
Ha Ha ocHoBe PeepabHOrO rocyJapcTBEHHOro 06pa3oBaTeNbHOrO CTaHAapTa Cpel-
Hero o6uero o6pa3oBaHus, YTBEPXKAEHHOIO NMpHKa3oM MuHKCTEpCTBa 00pa3oBaHUA
u Hayku Poccuiickoit @eaepauuu ot 17 Mas 2012 r. Ne 413, denepansHoro rocynap-
CTBEHHOro 00pa3oBaTeNbHOr0 CTaHAApTa CpeAaHero mpodecCHOHaNbHOro obpa3oBa-
HuA 1o cneunanbHOCTH 11.02.15 MHPOKOMMYHHKAIIHOHHBIE CETH U CUCTEMBI CBSA3H,
YTBEpXKAEHHOro npuka3oM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit ®@ene-
pauuu ot 09 nexabps 2016 r. Ne 1584.
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Pabouas mporpamma o01ieo0pa3oBaTebHON y4eOHOM JUCHUIUIUHBI pa3padoTa-
Ha Ha ocHOBe PDefiepanibHOro rocyJapCTBEHHOTO 00Pa30BaTENbHOTO CTAHAAPTA CPE-
Hero o01ero o0pa3oBaHus, yTBEPKACHHOTO MpUKa3oM MUHHCTEPCTBA 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413, @eaepanbHOro rocyaap-
CTBEHHOTO 00pa30BaTeNIbHOTO CTaHJApTa CPEJHEro MpodeccuoHaNbHOrO 00pa3oBa-
Hus o crneunangbHocTu 11.02.15 MHDOKOMMYHUKAIIMOHHBIE CETU U CUCTEMBI CBSI3H,
YTBEPKICHHOTO NMpUKa3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit dene-
pauuu ot 09 nexadbps 2016 r. Ne 1584.

IIporpammy cocraBuJia:
Kopsxosa WN.II. - npenogasarens LIK MuE/] kadbenpsr BMud

Ono0peHo UKIOBOW KOMUCCHEH CorsacoBano
MareMaTUKu ¥ €CTECTBEHHBIX 3amMecTuTeNb IUPEKTOPA
JTUCITUTIINH Kadeapsl o yueOHoii paboTe
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COJIEP)KAHME

[TosicHuTeENbHAA 3aMKCKa

OO6mmas XxapakTepruCTUKa yIeOHON TUCIHUIUTHHBI « DU3UKay

MecTto yueOHOM TUCITUTIIINHBI B Y4€OHOM TIJIaHe

Pe3ynbrarhl ocBOCHUS yIEOHOW AUCITUTUTHHBI

CtpykTypa U comepxaHue yaeOHON TUCIUILTAHBI

XapakTepucTUKa OCHOBHBIX BUJIOB YU€OHOH ESITEIbHOCTH 00yYaroIIuXCsl 1
YcnoBus peanuzanuy yueOHONU AUCIUILTAHBI |
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IHHOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma 0011€00pa3oBaTeNbHON YUSOHOW AUCIUIUTMHB « DU3HKaY)
npenHa3HaueHa Jisl u3ydeHus: PU3uKU B Mpo(hecCHOHATBHBIX 00pa30BaTEeNbHBIX Op-
raum3anusax CIIO, peanusyromux o0pa3oBaTENbHYIO MPOrpaMMy CPEIHEro OO0IIero
oOpa3oBaHMs B Mpefesiax OCBOCHUS OCHOBHOW oOpaszoBarenbHOU mporpammbl CITO
(OOIT CIIO) na 6a3e 0CHOBHOTO OOIIEro 00pa3oBaHUs MPH MOATOTOBKE CHEIUATH-
CTOB CPEHETO 3BEHA.

PabGouas mporpamma paspadorana Ha ocHoBe TpeboBanuit ®I'OC cpeanero 06-
mero o0pa3oBaHUA, MPEIbSIBIIEMBIX K CTPYKTYpE, COACPKaHUIO U pe3yjbTaram
OCBOCHMS Yy4eOHOU MucIMIIHHBI «DU3nKa», B COOTBETCTBUU ¢ PekomeHanusamu mno
OpraHU3alliK MOJyYeHHs CpelHEro oOIero oopa3oBaHus B Ipezesax 0CBOSHHUs 00-
pa30BaTeNbHBIX MPOTPaMM CPEIHEro MmpodeccuoHalbHOro 00pa3oBaHusl Ha Oa3e oc-
HOBHOTO 00111ero 00pa3oBaHus ¢ y4eToM TpeOoBaHUH (hemepaibHBIX TOCYAapCTBEH-
HBIX 00pa30BaTeNIbHBIX CTAHAAPTOB M MOJIy4YaeMoW Mpodeccur Wil CHeluaTbHOCTH
cpenHero npodeccruoHaIbHOTO 00pazoBaHus (MucbkMo JlemapTaMeHTa rocy1apCTBEH-
HOW MOJMTHKYU B cpepe MoAroToBkH pabounx kaapos u 10 MunobOpnayku Poccun
ot 17.03.2015 Ne 06-259).

Copepxanne nporpammbl «®Du3nkay HampaBiIeHO HA JOCTUKEHHE CIEAYIOIINX
neJiei:

- OCBOGHHUE 3HAHUN O (YHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHAX M MPHUHLUIAX,
JeKaIIUX B OCHOBE COBPEMEHHON (PH3MYECKON KapTHHBI MUpPa; HanOosiee Ba)KHBIX
OTKPBITUSIX B 005acTd (DM3MKH, OKA3aBIIMX OIpPEIENAIONIee BIUSHUE HAa Pa3BUTHE
TEXHUKU U TEXHOJIOTUH; METO/IaX Hay4YHOTO MO3HAHUS PUPOIbI;

- OBJIaJICHHNE YMEHHMSIMU NPOBOAUTH HAOIOJACHUS, IJIAHUPOBATH U BBIMOJIHATH
HKCIEPUMEHTHI, BBIIBUTATh TUIOTE3bl U CTPOUTH MOJAEIH, IPUMEHSITh NOJTYUYECHHbIE
3HaHUA TO (u3uKe nans OOBICHEHHS Pa3HOOOpPa3HBIX (PU3UUECKUX SBICHUM U
CBOMCTB BEILIECTB; MPAKTUYECKH HCIOIb30BaTh (PU3NUYECKUE 3HAHUS; OLIEHUBATDH J0-
CTOBEPHOCTb €CTECTBEHHO-HAYYHOU MH(OpMALINK;

- pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, HHTEIUICKTYalbHBIX M TBOPYECKHX
CIOCOOHOCTEH B IMpoliecce MPUOOPETeHUs 3HAaHUM M yMEHMI 10 (pU3UKE C UCTIONb30-
BaHUEM DPa3IMYHBIX UCTOYHHKOB MH(POPMAIUU M COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJIOTUH;

- BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH MO3HAHHUS 3aKOHOB MPHUPOJIBI, HC-
MOJIb30BAHUS JOCTHKEHUH (DPU3UKH HA 0Jaro pa3BUTHUS YEIOBEUECKOW IIMBUIIM3AINM;
HEOOXOJIMMOCTH COTPYAHHUYECTBA B IPOIIECCE COBMECTHOTO BBIMOJIHEHHS 3ajad,
YBaKUTEILHOTO OTHOIICHHSI K MHEHHIO OIMIOHEHTA MpU 00CyKIeHUU MPoOiIeM ecTe-
CTBEHHO-HAay4YHOTO COJIEP)KaHMs; TOTOBHOCTH K MOPAJbHO-3TUYECKON OIEHKE MC-
MOJIb30BAHUS HAYYHBIX TOCTUKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aLIUTY OKpYyXkKa-
FOIIEN CPEJIBL;

- ACTIOJIb30BaHKUE MPUOOPETEHHBIX 3HAHWA M YMEHUU U PEUICHUs MpaKTU4Ie-
CKHUX 3aJ1a4 ITOBCEIHEBHOM JKM3HU, 00ecIieueHnst 0€30IMacHOCTH COOCTBEHHOM JKHU3HH,
paIoOHAIBHOTO MPUPOAOIOIB30BAHUS U OXPaHbl OKPY>KAIOLIEH Cpebl U BO3MOXK-
HOCTh NMPUMEHEHUS] 3HAHUW MPH PElICHUH 3a7ad, BO3HUKAIOIIMX B IMOCIEAYIOIIEH
npodeccuoHaNbHOM NesSTENbHOCTH.



B pabouyio mporpammy BKIIIOUEHO COJIEp’KaHWE, HAMpPaBJICHHOE Ha (OPMUPO-
BaHWE Y 00YYarOIINXCSI KOMITETEHITUH, HEOOXOIUMBIX JJIsI KaYECTBEHHOTO OCBOCHUS
OCHOBHOU 0OpazoBatenbHON mporpammbl CITO Ha 6aze ocHOBHOTO 001IeTO 00pa30-
BaHUs C MOJyYCHUEM CpPEIHEro o0Iiero oopa3oBaHus, MPOrPaMMBbI TOATOTOBKH CIIe-
nuanuctoB cpennero 3seHa (ITIICC3).

OBIHIAS XAPAKTEPUCTUKA YUYEBHOU JAUCIHUIIJINHBI
«OPU3UKA»

B ocHoBe yueOHO# nucuuiuivabl «Pu3nkay JeKUT yCTaHOBKA Ha (OpMHUpPOBa-
HUE y 00ydaeMbIX CUCTEMBbl 0a30BbIX MOHATUN (PU3UKU U MPEICTABICHUN O COBpE-
MEHHON (PM3UYECKON KapTUHE MUpa, a TAKKE BbIpaOOTKa YMEHMNW NPUMEHATH (U3H-
YEeCKUE 3HAHUS, KaK B MPO(PECCHOHAIBHOMN NEATEIbHOCTH, TaK U JUISl PELICHUS JKU3-
HEHHBIX 33/1a4.

MHorue mnonoxeHus, pa3BUBaeMble (PU3UKOH, pacCMATPUBAIOTCA KAaK OCHOBA
CO3/IaHUA U WCIOJIb30BaHUSA MH(DOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(UKT) - ogHOro M3 Hanbojee 3HAYMMBIX TEXHOJOTUIECKUX JTOCTHKEHUN COBPEMEH-
HOUW LIUBWJIM3ALUU.

®duzuka AaeT KI0Y K MOHMMAHUIO MHOTOYMCICHHBIX SBJIEHUH M MPOLECCOB
OKpY>KaroIIero Mupa (B €CTeCTBEHHO-HAYUHBIX 00JIACTAX, COLMOJIOTUH, YKOHOMUKE,
A3bIKe, aUTEpaType U Ap.). B dusuke popmupyrorcs MHOrue BUABI J€ATEIBHOCTH,
KOTOpbIE UMEIOT METarpeAMETHbIN xapakrep. K HUM B nepByro ouepenb OTHOCATCS:
MOJIETMPOBAaHUE OOBEKTOB U MPOLIECCOB, MPUMEHEHUE OCHOBHBIX METOJI0B MO3HAHMU,
CUCTEMHO-MH(POPMALIMOHHBIN aHamu3, GOpMYIMPOBAHUE TUIIOTE3, AaHAJIU3 U CUHTE3,
CpaBHEHHE, OOO0OIIEHUE, CHUCTEMaTH3alusl, BBISIBICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBsI3€H, IOMCK aHAJIOTOB, YIIpaBleHHE 00BEKTaMu U mporeccamu. VIMeHHO 3Ta auc-
[UIUIMHA TTO3BOJISET TO3HAKOMHUTH O0YUaIOUIMXCsA C HAYYHBIMA METOJAMHU MO3HAHUSA,
HAYYUTh UX OTIUYATh THUIIOTE3Y OT TEOPHH, TEOPHUIO OT SIKCIIEPUMEHTA.

®du3uka UMeeT OYeHb OOJBIIOE M BCEBO3PACTAIOIIEE YMCIO MEXAUCHUILITMHAP-
HBIX CBSI3€H, MPUUEM Ha YPOBHE KaK MOHITUIHOTO anmnapara, Tak 1 HHCTPYMEHTapHsl.
CkazaHHO€ TMO3BOJISIET paccMaTpuBaTh (U3HKY Kak METaAUCLUUILIUHY, KOTOpas
MPEIOCTABIIACT MEXKIUCIUTUTMHAPHBIN S3bIK JJI OMMCAHUS HAyYHON KapTUHBI MUpA.

®dusuka ABIAETCS CUCTEMOOOpa3yoM (PaKTOPOM JIJIsi €CTECTBEHHO-HAYYHbBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEkKAaT B OCHOBE COJIEp)KaHUs
XUMHH, OnoJsioruu, reorpauu, aCTPOHOMUHU U CHEUUANbHBIX JTUCUUIUIMH (TEXHHUYE-
CKas MEXaHMKa, dJEKTPOTEXHMKA, dJIEKTPOHUKA U Jp.). YueOHas nucuuiuinHa «du-
3MKa» CO3/1aeT YHUBEPCAIbHYIO 0a3y I U3y4eHHsI OOIIenpoPeCCHOHANbHBIX U CIIe-
[UAJIbHBIX JUCLUIUIMH, 3aKJIabiBas (yHAAMEHT IS MOCIENYIOIEero o0ydyeHus o0y-
YAIOIIUXCS.

Ob6nagast TOrMUECKOl CTPONHOCTBIO M ONMUPASICh HA IKCIIEPUMEHTaIbHbIEe (PakK-
Thl, yueOHas aucuuIUinHa «Pu3uka» GopMupyer y 0o0ydaromumxcsi NOJIMHHO Hayd-
HOEe MHUpOBO33peHue. Du3nka SBISETCS OCHOBOM YYEHHS O MaTE€pHaTbHOM MHUpPE U
peliaet npoodaeMbl 3TOTO MUPA.

Nzydenne oOmieo0pa3oBaTenbHON yueOHON AUCHUIUIMHBI «DU3MKa» 3aBepIiia-
€TCsl TIOJIBEICHUEM UTOTOB B (popMe SK3aMeHa B paMKax MPOMEXYTOUYHOM aTTecTa-
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un obyyvaromuxcsa B npornecce ocBoeHus OOII CIIO ¢ nmomydeHueM cpeaHero oo-
mero oopazosanus (IITICC3).

MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEFHOM ILJIAHE

YueOnas quciuminHa «Dusnkay sBiasercs y4eOHbIM IPEIMETOM MO0 BEIOOPY U3
obs3aTenpHOM TIpeaMeTHOM obnactu «EctectBeHHbie Haykum»y DPI'OC cpemnero 006-
mero oopazoBaHusl.

YueOHast nucruruiiHa «Pu3nka» u3ydaercs B 001eo0pa3oBaTeIbHOM ITUKJIE
yueoHoro miana OOII CITIO Ha 6a3e 0CHOBHOTO 00IIIET0 00pa30oBaHUs C TTOJTYUYEHUEM
cpeanero oomiero oopazosanus (I1ITICC3).

B yue6nom mnane IIICC3 yyebnas nucnumimHa «du3rkay BXOIUT B COCTaB
00111€00pa30BaTeIbHBIX YUEOHBIX JTUCIHUIUIMH MO BBIOOPY, (OPMUPYEMBIX U3 00s13a-
TeIbHBIX mpeaMeTHbIX obnacteit ®I'OC cpegnero obmero odpasoBaHus, 1l CIIEIHU-
anmpHOCTeN CI1O cooTBeTcTBYIOMIETO MPOdUis TPodecCHOHATEHOTO 00pa30BaHMSI.

PE3YJIbTATHI OCBOEHUS YYEFHOM JUCIIUILIAHBI

OcBoenue coaepkaHusi yueOHOM AuCUUTUINHBI «DPu3nka», oOecrneynBaeT ao0-
CTHIKEHHE O0yYarOIIMMHUCS CIIETYIONUX Pe3yJbTATOB:

* TUYHOCHIHBIX:

- YyBCTBO TOPJIOCTH U YBAXKEHHUS K MCTOPUU M JOCTHIKEHHUSM OTCYECTBEHHOMU
(dbu3nyeckol Hayku; (PU3MUECKH T'PaMOTHOE MOBEACHUE B MPO(ECCHOHATBHON aes-
TEJILHOCTU U OBITY MpU OO0paIieHUuH ¢ IPUOOPaMH U YCTPOHUCTBAMU;

-TOTOBHOCTh K TPOJOKEHHUIO OOpa30BaHMS M TOBBINIEHUS KBaTU(UKALUA B
n30paHHON NMPO(ECCHOHAIBHON ESITEILHOCTH U 0OOBEKTUBHOE OCO3HAHUE PoJik (pu-
3UYECKUX KOMIIECTESHIIHHA B 3TOM;

- YMEHHE UCTIOJB30BaTh JOCTHKEHUS COBPEMEHHOMN (pr3ndeckoit Hayku v (Hu3u-
YECKUX TEXHOJIOTHIA JJIS TIOBBINMIEHUSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS B
BbIOpaHHON TPO(eCcCHOHABHOM e TENbHOCTH;

- YMEHHE CaMOCTOSITEIBHO JOOBIBATH HOBBIC JJIsl ceOsl Pu3nuecKkue 3HaAHUS, HC-
MOJTB3YSI IJISI TOTO JIOCTYTHBIC UCTOYHUKN MH(HOPMAIIHH;

- YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIICHUSI B KOMAHJIE IO Pe-
IISHHUIO OOIIUX 3a7a4;

- YMEHHUE YNPaBIsATh CBOCH MO3HABATEIbHON JEATEIbHOCThIO, IPOBOJUTH CaMO-
OIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO PAa3BUTHS,

* MemanpeomMemHuulx:

- ICTIOJIb30BaHUE PA3JIMYHBIX BUOB MO3HABATEILHOU JIESITEILHOCTH ISl pellie-
HUS (QU3NYECKUX 3a]a4, TPUMEHEHHE OCHOBHBIX METOJOB IMO3HaHUA (HAOIIOEHUS,
OTHCaHMs, U3MEPEHUS, SKCIIEPUMEHTA) ISl U3yUYCHUS PA3IIUYHBIX CTOPOH OKpYKa-
FOILICH €N CTBUTEIILHOCTH;

- HICTIOJIb30BaHNE OCHOBHBIX HMHTEIJICKTYyaJbHBIX OIMEpaIldid: MOCTAHOBKH 3aja-
i, (OPMYITHPOBAHUS TUTIOTE3, aHAIKM3a U CUHTE3a, CPaBHEHUS, 000OIICHUS, CUCTe-
MaTH3aIi¥, BBISBICHUS MPUYMHHO-CICICTBEHHBIX CBSI3€d, MOWCKA aHAJIoroB, (op-
MYJIMPOBAHUS BBIBOJIOB [IJISi M3YUYEHUS PA3IUYHBIX CTOPOH (PH3UYECKUX OOBEKTOB,
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SBJICHUI W TPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTaJKUBAThCS B
npodeccronanpHO chepe;

- yMEHHUE TE€HEepPHpPOBaTh MJIEU W ONPEACNATh CPEIACTBA, HEOOXOAMMBIE IS UX
pealn3aluy;

- YMEHHUE HCIOJIb30BaTh Pa3IMYHbIe WCTOYHUKU AJIA TOJYyYEHUS (PU3NUECKOU
nH(pOpMalIH, OLIEHUBATh €€ IOCTOBEPHOCTH;

- YMEHUE aHAJM3UPOBATh U MPEJICTABIATh MH(POPMALIUIO B PA3INYHBIX BHIAX;

- yMEeHHE MyOJMYHO MPEACTaBIATh PE3yJIbTaThl COOCTBEHHOI'O MCCIIEIOBAHUS,
BECTH JMCKYCCHHM, TOCTYIIHO U TapMOHHYHO COYeTas cojepkaHue u (opMbl Mpea-
cTaBlsieMOl MHPOPMALINY;

* npeOMemHbIX:

- c(hopMUPOBAHHOCTH MPEACTABICHUN O POJIM U MeCTe (PU3UKH B COBPEMEHHOMN
HAY4YHOH KapTHHE MUpa; MOHUMaHue (prU3nyYecKoi CyIHOCTH HabogaeMbIX Bo Bee-
JICHHOW sIBIEHUH, ponu (pu3uku B GopMHpOBAHUHM Kpyro3opa M (yHKIHMOHATHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIeHHsI MPAKTUIECKUX 3a]1aY;

- BIaJICHUE OCHOBOTMOJAraromuMu (U3NUYECKUMHU TOHSATUSAMHU, 3aKOHOMEPHO-
CTSIMH, 3aKOHaMHU M TEOPHUSMU; YBEPEHHOE HCIOIb30BaHUE (HU3HMUECKON TEPMHUHOIIO-
MU CUMBOJIMKHY;

- BJIaJICHUE OCHOBHBIMHM METOJIaMU HAy4YHOTO MMO3HAHUS, UCIIONIb3YyEeMbIMHU B (u-
3UKe: HAOJIIOACHUEM, OIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM,;

- yMeHHs 00pabaTbIBaTh pe3yibTaThl U3MEPEHUH, OOHApY>KUBATh 3aBUCUMOCTH
MEXIy (U3NYECKUMHU BEIIMYMHAMU, OOBSCHATH MOJYYEHHbIE Pe3yJIbTAaThl U JIENaTh
BBIBOJIbBI;

- c(hopMUPOBAHHOCTH YMEHHS pemaTh (pU3nUecKue 3a1a4u;

- c(hopMUPOBAHHOCTH YMEHUS IPUMEHSTH IOIy4YEeHHBIE 3HAHUS Il O0BSICHEHUS
yCIIOBUI MPOTEKaHMs PU3NUECKUX SIBICHUH B pupoae, mpodeccuoHanbHou chepe u
JUTA IPUHSTHS TPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU;

- cOpPMHUPOBAHHOCTh COOCTBEHHOW TO3WIIMK IO OTHOIICHHUIO K (hHU3UYECKOU
uH(pOpMaLnH, TOTy4YaeMON U3 Pa3HbIX HICTOYHHKOB.



CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIHUILIMHBI

1 O0beM y4eOHOI JMCUMINVINHBI M BUABI y4e0HO# padoThI

Bun yuebnol paboThl

O0BeM YacoB

O0bem y4eOHOM AUCHUIINHBI 130
CymMmapHasi ydyeOHasi HArpy3Ka BO B3aMMO/ACCTBHH € NpenoaaBaTejieM 130
B TOM YHUCIIE:

- TeopeTudeckoe oOydeHue 60

- TabopaTopHbIe PabOTHI

- IPAaKTUYCCKUC 3aHATUA

58

- KOHCYJIbTallun

- IPOMEXYTOYHAs aTTeCTaus (dK3aMeH )

2 TemaTnuyecKuil IVIAH U COAEPKAHUE YHeOHOM M CIUTIIUHBI

HaunmenoBanue Conepsxanne yuyeOHOT0 MaTepraia u (opMbl O6Bem
pa3aesioB U TEM OpraHU3aIMH JSITeIbHOCTH 00yUYaIOIIUXCS 4acoB
| 2 3
BBenenue Conep:xxanue yueOHOro MmaTepuaJa:
1 ®usuka - pyHaaMeHTaNbHas HayKa O IPUPOJIE. 2
EcTecTBEeHHO-Hay4YHBI METOJ MTO3HAHMS, €0 BO3MOXHOCTH M I'DAHH-
I[bl IPUMEHMMOCTH. ODKCIEPUMEHT M TEOpHUsS B IPOLECCE MO3HAHUS
npupoasl. MoaenupoBanne GuU3MUECKUX SIBJICHUN U TporieccoB. Poib
AKCIIEPUMEHTA U TEOPHUHM B IIPOLIECCE TO3HAHMSI TPUPOABI.
®dusndeckas BeauurHa. [lorpemHocTn u3MepeHnii PU3nIecKux Ber-
YHH.
Oduznyeckue 3aK0oHbI. ['paHUIIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[lonsarue o ¢pusnveckoil kapTuHe Mupa. 3HaYeHHE (PU3MKHU TPU OCBOE-
Huu crenuaibaocteit CIIO.
Paznea 1 Mexanuka 28
Tema 1.1 Conep:xxanue yueOHOro MmaTepuaJa:
Kunematuka 1 Mexanuueckoe amxenue. [lepememenue. Ilyts. Ckopocts. PaBHoO- 2
MEpHOE NMPAMOJIMHENHOE ABUKEHHUE. Y CKOPEHHE.
2 PaBHoOmepemeHHOE TpsAMONMHEHHOEe IBMKeHHEe. CBOOOJHOE maje- 2
Hue. JIBuxenue Tena, OPOLIEHHOTO MOJ YIJIOM K TFOpU3OHTY. PaBHO-
MEPHOE JIBUJKEHUE 110 OKPYKHOCTH.
IIpakTnyeckune 3aHATHS:
1,2 Kunemaruka matepuanbHoi Touku. KuHemaruka BpaliaTeinbHOIO 4
JIBHYKEHHSL.
Tema 1.2 Coaep:xanue yueOHOro MaTepuaJa:
3akonbl Hpro- | 1 IlepBeiii 3akon Herotona. Cuima. Macca. Umnynbc. Bropoit 3akoH 2
TOHA Hprotona. OCHOBHOM 3aKOH KJIaCCUUECKOM NUHAMMKHU. TpeTuil 3aKoH
HproToHa.
2 3aKkoH BCEMUPHOIO TAroreHus. I'paButanronHoe none. Cuia TsKe- 2

ctu. Bec. CiocoOw1 n3mepenust maccol Te. CHUIIbl B MEXaHHUKE.




IIpakTHYeckHe 3aHATHA:
3,4 3akonnl HproToHa.

5 PaGoTa cuibl.

6 MoniHocCTb.

[NST NS JENEN

Tema 1.3
3akoHBbI co-
XpaHeHUs B
MeXaHHKe

Conepxanue y4eOHOro MaTepuaJa:
1 3akoH coxpaHeHUs1 UMITyJIbca. PeakTuBHOE nBMKeHue. PaboTa cuibl.
Pabota moTeHnHuaIbHBIX CHII. MOIIHOCTG.

2 Dueprus. Kunernueckast sneprus. [loTeHunanbHas sHeprus.
3aKOH COXpaHEHHUsI MeXaHWu4eckoil sHepruu. llpumeHeHHEe 3aKOHOB
COXPaHEHHS.

IIpakTHYeckHe 3aHATHA:
7,8 3aKOH COXpaHEHUSI UMITYJIbCa. 3aKOH COXPAaHEHUS MEXaHMYECKOH
DHEPIHHU.

Pa3znesn 2 OCHOBBI MOJIEKYJISIPHON (U3MKN U TEPMOIMHAMMKHI
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Tema 2.1
OcHoOBBI MoJIe-
KYJSIPHO-
KHHeTHYeCKOoii
Teopuu. Une-
aJIbHBIN ras

Coaepixkanue yueOHOro MaTepuasa:

1 OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKON Teopuu. Pas-
Mepbl U Macca MOJIEKYJ U aToMoB. bpoyHoBckoe apwxkenue. Auddy-
3usi. CWJIbl U DHEPTUST MEXMOJEKYIIPHOro B3auMozencTBus. Ctpoe-
HUE Ta3000pa3HbIX, KUIKUX U TBEPABIX Teld. CKOPOCTH IBUKEHUS MO-
JeKyJl U ux uaMepenue. Mneanvublid ra3. JlaBinenue raza. OcHOBHOE
YpaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW Teopuu razoB. Temmneparypa
U ee u3MepeHue. ['a30Bbie 3aKOHBI. AOCONIOTHBIN HYJIb TEMIIEPATYPHI.
TepMoauHaMuueckass IIKaJla TEMIEPATYpbl. YPaBHEHUE COCTOSHUS
UJeaIbHOro ra3a. MossipHas ra3oBasi IOCTOSIHHAS!.

IIpakTHYeckHe 3aHATHSA:

9,10 Ypasuenune Menaeneena-Knaneiipona. OCHOBHOE ypaBHEHUE MO-
JEKYISPHO-KMHETUYECKON TEOPHUHU.

11,12 M3onponeccsl B HacalbHOM Tase.

Tema 2.2
OcHoBBI TEp-
MOJIMHAMHUKH

Conep:xxanue yueOHOro MmaTepuaJa:

1 OcHOBHBIEC MOHSTHS U OonpeneneHus. BHyTpeHHssI HEPTusl CUCTEMBI.
BryTpennss sHeprus uaeanbHoro ra3a. Pabora u Temiora kak Gpopmbl
repeayu SHEPrUu.

TennoeMkocTh. YienbHasl TEMJIOEMKOCTh. YpaBHEHHE TEIJIOBOTO Oa-
nanca. IlepBoe Hauano TepMOAMHAMUKU. AnuabaTHBIA THpolecc.
[Ipunuun peiictBus temnoBoi Mmamuubl. KIIJ[ TennoBoro aBuratesns.
BTopoe Hayano tepMoguHaMuku. TepMoarHaAMUYECKas IIKajga TeMIIe-
patyp. XonoauiabHble MamuMHbl. TemioBble npurarenu. OxpaHa npu-

PO

IIpakTnyeckune 3aHATHSA:
13 IIpuMeHeHue MepBOro 3aK0Ha TEPMOJMHAMUKH K M30IPOIIECCaM.

JlaGopaTopHble padoThI:
1,2 OnpeneneHue MIOTHOCTH TEJ MPABUIBLHON (OPMBI.

Paznen 3 DuekTpoanHamuka

36

Tema 3.1
deKkTpUYe-
CKOe MmoJie

Conepxanue y4eOHOro MaTepuaJa:

1 Dnexrpuueckue 3apsiabl. 3aKOH cOXpaHeHus 3apsiaa. 3akoH KysoHa.
OnekTpuueckoe noje. HanmpsikeHHOCTH anekTpudeckoro nosis. [Ipun-
UM CYNEPIO3ULIUH MOJICH.

2 PaGora cui anekrpocraruyeckoro nois. Ilorennuan. Pasnocts mo-
TEHIMAJIOB. OKBUIIOTCHLHAJIbHBIE MMOBEPXHOCTH. CBA3b MEXKIY
HAIPSHKEHHOCTBIO U PA3HOCTBIO ITOTEHIUAJIOB JJIEKTPUYECKOTO IIOJIA.
JIM3IIeKTpUKH B BiIeKTpudecKoM nosie. [lonsipusanys IMaIeKTPUKOB.




3 IlpoBogHuku B 3nexkTpuueckoM mnoisie. Konaencaropsl. CoennHenne
KOHJIEHCAaTOpOB B OaTapero. DHeprus 3apspKeHHOIo KOHJEHCATopa.
OHeprus MEKTPUYECKOTO MOJISL.

IIpakTnyeckmne 3aHATHS:

14,15 3akon Kynona. HanpseHHOCTb CUCTEMBI TOUEUHBIX 3apsI/10B.
16 PacyeT »51eKTpOoCTaTUUECKUX TIOJIEN C MOMOIIBIO TeopeMsbl ["aycca.
17,18 IloTeHuman cuctemMbl TOYEUHBIX 3apsAa0B. CBs3b MOTEHIMANA C
HaNpsHKEHHOCTBIO NoJ1s1. PaboTa mosis o nepemMeIeHuto 3apsa.

19 DeKTpOeMKOCTh KOHJIEHCATOPOB.

E >N\ QRSN

Tema 3.2
3aKOHBI MOCTO-
SIHHOI'0 TOKA

Conep:xxanue yueOHOro MmaTepuaJa:

1 YcnoBus, HEOOXOAUMEBIE ISl BOSHUKHOBEHUS U TOICPKAHUS DIICK-
Tpudyeckoro Ttoka. Cuia TOka M IIOTHOCTH TOKa. 3akoH Owma mid
yuactka 1menu 6e3 DJIC. 3aBHCHMOCTh 3JEKTPUYECKOTrO COMPOTHUBIIE-
HUS OT MaTepuaia, JIMHbI U IUIOMAAN MOEPEYHOTO CEUeHUsI TIPOBOI-
HUKa. 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONMPOTUBICHUS MPOBOAHUKOB OT
TEeMIEpPaTyphl.

DNEKTPOABUKYIAs CUJla MUCTOYHUKA TOKa. 3akoH OMa aJig MOJHOU
LEeMu.

2 CoeauHeHue NpoBOAHUKOB. CoelMHEHME HCTOYHUKOB 3JIEKTpUYE-
CKOM 2Hepruu B Oarapero. 3akoH JIxoyns-Jlenna. Pabora u MomHOCTh
AIIEKTPUUYECKOTO ToKa. TemioBoe aeiictBue Toka. Kosulekuus Heme-
tayuioB. ['openne HemetaioB (cepwl, docdopa, yris). BeiTrecHeHue
MEHee aKTUBHBIX TraJIOTEHOB U3 PACTBOPOB UX coJiei 0oJiee aKTUBHBIMU
raJIOTCHAMH.

3 CoGcTBeHHas MPOBOIUMOCTH MOTYNIPOBOAHUKOB. TloaynpoBoHUKO-
BbIE IPUOOPBHI.

IIpakTHYeckHe 3aHATHA:
20 3aKOHBI MIOCTOSIHHOT'O TOKA.
21 IlocnenoBaTenbHOE M MAPAILIENBHOE COEAMHEHHNE TPOBOJHUKOB.

[\

Tema 3.3
MarauTtHoe
moJjie

Conep:xxanue yueOHOro MmaTepuaJa:

1 BexTop MHAYKUIMHA MarHUTHOrO moJjs. JleficTBrMe MarHUTHOTO MOJIs
Ha NPsIMOJIMHEHWHBIA MPOBOJIHUK C TOKOM. 3aKoH AMriepa. B3aumoeii-
CTBHE TOKOB. MarHUTHBIA MOTOK. PaboTa mo mepeMeneHno IpoBo/I-
HUKa C TOKOM B MArHUTHOM TIOJIE.

2 JleiicTBME MarHUTHOTO TOJIS HA ABMXKYIUiics 3apsa. Cuna Jlopenua.
OnpeneneHne yaeabHOro 3apsiaa. Y CKOPUTEIH 3apsKEHHBIX YaCTHLL.

IIpakTnyeckune 3aHATHS:
22 Mar"guTHoe noJje Toka. TOKH B MAarHUTHOM II0JIE.
23 JIBmKeHHE 3apsSHKEHHBIX YaCTUIl B MATHUTHOM TOJIE.

[\S}

Pa3zgena 4 Kojie0anus M BOJIHBI

18

Tema 4.1
MexaHnnuyecKune
KoJe0aHus

Conep:xxanue yueOHOro MmaTtepuaJa:

1 KonebarenpHoe nBuxenue. ['apmonnyeckue konebanus. CBoOOIHbIE
MeXaHW4Jeckue KojeOaHus. JIMHeHHbIe MeXaHnYEeCKHE KOJieOaTenbHbIC
cucreMbl. [lpeBpaiieHne »HEPTUU TPU KOJIEOATEIHHOM JBH)KECHUH.
CBoOoHBIC 3aTyXalollie MeXaHWYecKHue KoyieOaHus. BBIHYXICHHbIC
MEXaHHYECKUE KOJIeOaHmsl.

2 IlonepeuHble W TPOAOJbHBIE BOJHBI. XapPAaKTEPUCTUKU BOJIHBI.
VYpaBHenue ruockoi Oerymeit BonHbl. MuTepdepenuus BoaH. Iows-
THE 0 AU PAKIIK BOJIH. 3BYKOBBIE BOJIHBI.

IIpakTHYeckHe 3aHATHA:
24 MexaHu4ecKkre KojeOaHus.
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Tema 4.2
daekTpomar-
HUTHBIE KoJle-
OaHusn

Conepxanue y4eOHOro MaTepuaJa:

1 CBoOOHBIEC AIEKTPOMArHUTHBIE KosieOanus. [IpeBpaienue sHeprun
B KOJIeOaTEIIbHOM KOHTYpE. 3aTyXarolue 3JIeKTPOMarHuTHbIe Kojeba-
Hus. ['eHepaTop He3aTyxaroumx 3JIEKTPOMAarHUTHBIX KoJjiebaHui. Bri-
HYKICHHBIE 3JIEKTPUYECKHE KOJIeOaHMUs.

2 Tlepemennblii TOK. ['eHepaTop nepemMeHHOro Toka. EMKOCTHOE M MH-
JYKTUBHOE COIIPOTHUBIICHUS IIEPEMEHHOr0 ToKa. 3akoH Oma Juisl 2iek-
TPUYECKOH 1IETIH TIEPEeMEHHOT0 Toka. PaboTa 1 MOITHOCTH TTepEMEHHO-
ro Toka. I'enepatopsl Toka. TpanchopmaTopsl. Toku BBICOKON YacTo-
Thl. [lonydeHue, nepeaayda v pacupereaeHue MEKTPOIHEPIHH.

IIpakTHYeckHe 3aHATHA:
25 OCHOBHBIE XapaKTEPUCTHKHU ICKTPOMATHUTHBIX KOJICOAHUH.

Tema 4.3
daekTpomar-
HHUTHBIE BOJTHBI

Conepxanue y4eOHOro MaTepuaJa:
1 DieKTpoMarHuTHOE TOJie KaK OCOOBIM BHJ MaTepuu. DJIEKTpOMar-
HUTHBIC BOJIHBL. Bubpatop ['epia.

2 OTkphITHIA KOnebaTenbHbIN KOHTYD. M300perenne paano A.C. ITomo-
BBIM. [IoHsiTHE O PaaroCBA3H. HpI/IMeHeHI/Ie QJICKTPOMATIHUTHBIX BOJIH.

IIpakTnyeckune 3aHATHS:
26 MexaHn4ecKue U 3J1€KTPOMArHUTHbIE BOJIHBI.

Pa3pen 5 Onruka

14

Tema 5.1
IIpupoaa cBera

Conep:xxanue yueOHOIro MmaTepuaJa:

1 CkopocTh pacnpOCTpaHEHHUsl CBETA. 3aKOHBI OTPaKEHUS U IPEJIOM-
nenus ceera. [lonHoe orpaxkenue. JInnu3pl. ['11a3 kak onTudyeckas cu-
crema. OnTUYecKre MpuOOPHIL.

IIpakTnyeckmne 3aHATHS:
27 OTpaxeHUE U NIPETOMIICHUE CBETA.

Tema 5.2
BoJsiHoBbIE
CBOHCTBA CBeTa

Conep:xxanue yueOHOIro MmaTepuaJa:

1 Unrepdepenuus ceera. KorepeHTHOCTH CBETOBBIX J1yueil. HTEpde-
peHIusA B TOHKUX meHkax. [lonocel paBHor Tonmuubl. Konbsia Hero-
tToHa. Micnonb30Banne nHTEp(EPEHITNHN B HAYKE U TEXHUKE.

2 JIndpakuus ceta. Judpakius Ha mead B MapauIeTbHBIX JIydax.
Judpakuuonnas pemerka. [lorstue o ronorpaduu.

3 Ionsipuzanusa nonepeyHsix BosH. [lonspusanusa ceera. J{BoiiHoe 1y-
yenpenomienue. Ilomspounel. Jlucnepcus csera. Buuabl CIEKTPOB.
Crnextpsl ucnyckanusi. CrieKTpsl MOTJIomEeHus. Y IbTpaduoaeToBoe 1
uH(pakpacHoe u3nyueHus. PentrenoBckue nyun. VX npuponaa u cBO-
CTBa.

IIpakTHYeckHe 3aHATHA:
28 UnTtepdepennus cera.
29 ludpakums cBeTa.

NN

Pa3znesn 6 DiieMeHTHI KBAHTOBOW (DM3UKH

Tema 6.1
KBauToBas on-
THKA

Conep:xxanue yueOHOro MmaTepuaJa:
1 KBanToBas runore3a [lnanka. @oronsl. BHemHM GoTodnekrpuye-
ckuii a3gdexr. Buyrpennuii pororddext. Tumsl hoT0371€MEHTOB.

Tema 6.2
duszuka atoma

Conepxanue y4eOHOro MaTepuaJa:
1 Pa3BuThe B3rJIsI0B Ha CTPOEHHE BEIIECTBA. 3aKOHOMEPHOCTH B
ATOMHBIX CHGKTan Boznopona. H;[epHa;I MOJCJIb aTOMaA.

2 Omnwrtet D.Pesepdopaa. Moaens aroma Bogopoaa o H. bopy. Ksan-
TOBBIC TCHCPATOPHI.

Koncyabranum:

IIpomexyTOoUHAs aTTeCTANMS:

Bcero:

130
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XAPAKTEPHUCTHKA OCHOBHBIX BU/I0B
YUYEBHOU JEATEJBHOCTHU OBYYAIOILIIUXCSA

Copnepxanue XapakTepuCcTUKa OCHOBHBIX BU/IOB YUEOHO! JAEATEIbHOCTH
0o0y4eHus oOyyJaronuxcs (Ha ypoBHE YUEOHBIX ACHCTBUI)
Beenenune YMeHHs TOCTaHOBKM IIeJied AEATeNbHOCTH, IJIAHUPOBAHUS COOCTBEHHOM

JEATEIbHOCTH JUIsl JOCTHKEHHUs TOCTABJICHHBIX LEJIEH, NPEABUACHUS BO3-
MOJKHBIX p€3yJIbTaTOB 3TUX AECUCTBUN, OPraHU3alUU CaMOKOHTPOJIS U OLIEH-
KM MOJyYEHHBIX Pe3yJIbTaTOB.

Pa3zButue cnocoOHOCTH SICHO M TOYHO M3JIaraTb CBOM MBICIH, JIOTHUECKH
000CHOBBIBaTh CBOIO TOYKY 3PEHHUS, BOCHIPUHHUMATh U aHAJIU3UPOBATH MHE-
HUS cOOECETHUKOB, IPU3HABAas IPABO JIPYTOro YeJIOBeKa Ha NHOE MHEHHUE.
[TpousBenenve usMepeHus (U3NYECKUX BEIMYMH M OLIEHKA T'PAaHUIBI TO-
IPELIHOCTEN U3MEPEHUM.

[IpencraBieHue rpaHuUllbl TOTPEIIHOCTEN U3MEPEHUN MPU MOCTPOECHUM T'pa-
(buKoB.

YMeHue BbICKa3bIBaTh TUIOTE3bI AJ1s1 00BSCHEHHS HAOII0AaeMbIX SBICHUM.
YMenue npeanarate MOJEIU SIBICHUN.

VYkazaHue rpaHull IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.

N3no0xkeHne OCHOBHBIX IIOJIOKEHUN COBPEMEHHOM HAyYHOU KapTUHBI MUpA.
[TpuBeneHre MpUMepOB BIUSHUS OTKPBITUH B (PU3UKE HA MPOTpPecc B TEXHU-
K€ U TEXHOJIOTMH ITPOU3BO/ICTBA.

Hcnonp3zoBanne MHTEpHETA 1)1 TOMCKA HHGOPMAIIHH.

Pa3zgen 1 Mexanuka

Tema 1.1 [IpencraBieHne MEXaHUYECKOTO IBHXKCHUS TeJla YPaBHEHUSIMU 3aBUCHUMO-
Kunematuka CTH KOOPJMHAT U NMPOEKIHUEN CKOPOCTU OT BPEMEHH.

[IpencraBieHne MEXaHMUYECKOTO JBMXKEHUS Tella TpaduKaMH 3aBHCHUMOCTH
KOOpAMHAT U IPOEKLHUENH CKOPOCTH OT BPEMEHH.

Ornpenenenne KOOPAUHAT MPOUIEHHOIO IyTH, CKOPOCTH M YCKOPEHHUsI Tella
1o rpaduKaM 3aBUCHMOCTH KOOPAWHAT U MPOCKIMI CKOPOCTH OT BPEMEHHU.
Ornpenenenne KOOPAMHAT MPOUIEHHOIO IyTH, CKOPOCTH M YCKOPEHHUsI Tella
[0 YPaBHEHMSIM 3aBUCUMOCTH KOOPJAUHAT U MPOEKIHUM CKOPOCTU OT BpeMe-
HU.

[IpoBenenue CpaBHUTEIBLHOIO aHAIN3a PABHOMEPHOT'O M PABHOIIEPEMEHHOTO
NBUKECHUH.

VYka3aHue UCIOIb30BaHUS MIOCTYIIATEIBHOIO U BPALIATEIbHOTO JBUKEHUN B
TEXHUKE.

[Ipuobperenue onbiTa pabOTHI B TPYIIIE C BHIMOJIHEHHEM PA3TUYHBIX COLM-
aJIbHBIX POJICH.

Pa3zpaboTka BO3MOXHON CHUCTEMBI JIEHCTBHM M KOHCTPYKLHHU JUIS 3KCIIEPH-
MEHTAJIBbHOTO ONPEIEICHUS KHNHEMATUYECKUX BEIIUYHH.

[IpencraBnenre nHGOpMAIMK O BUAAX JBIKCHUS B BUJC TAOJIHIIBL.

Tema 1.2 Onucanne NBWXKCHHS JIOOOM MEXaHWYECKOW CHUCTEMBI C TMOMOIIBIO Tpex
3akonbl Hbl0TOHA | BaXKHCHININX 3aKOHA KIIACCHYCCKOM MEXAHHMKH, €CIH U3BECTHHI CHIIBI, JICH-
CTBYIOIIME Ha cocTaBisitonue eé€ tena. [I[pumenenue 3akonoB HproToHa jyist
pelIeHUs CI0KHBIX MPAKTHUYECKUX 3a4au.

Tema 1.3 [IpuMeHeHre 3aKOHA COXPAHEHUS HMMITYJIbCA Ul BBIYMCICHUS WU3MEHEHMM
3aKoHBI COXpPaHe- | CKOPOCTEH Tl MPHU UX B3AUMOJICHCTBUSAX.

HHS B MeXaHHKe N3mepenne paboThl CHIT M U3MEHEHHE KMHETHUECKOM YHEPIUu Tena.
Beruuciienue paboThl cuil 1 U3MEHEHUsI KHHETUYECKON SHEPTUH TeJa.
BeruncieHne NOTeHIMAIbHOM SHEPTUHU TEJI B TPABUTALMOHHOM II0JIE.
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OmnpeneneHre MOTEHUUATBHON SHEPTUU YHpPYro Ae(GOopMHUPOBAHHOIO Teja
10 U3BECTHOM e(hopMaIiK U )KECTKOCTH Tea.

[IpumeHeHne 3akoHa COXpAaHEHUS MEXAHWYECKOM 3HEpPIUU IpH pacdyeTax
pe3yNbTaTOB B3aMMOACUCTBUM Tel I'PABUTALMOHHBIMUA CWJIAMH W CHJIAMH
YIPYTOCTH.

YkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXAHHKHU.

VYkazanue yuyeOHbIX TUCHUIUIMH, IPH U3YYCHUH KOTOPBIX UCIIONb3YIOTCS 3a-
KOHBI COXPaHCHHS.

Pa3nesa 2 OcHOBBI MOJIEKYJISIPHON (PM3HKH H TEPMOANHAMHKH

Tema 2.1
OcCHOBBI MOJIEKY-
JISIPHO-KHHETH-
YeCKOil TeopuHu.
HneaanHblil ra3

Pemenne 3amad ¢ NpUMEHEHHWEM OCHOBHOI'O YpPaBHEHHUS MOJIEKYJISPHO-
KUHETUYECKON TEOPUU I'a30B.

Omnpenenenue mapamMeTpoB BeLIECTBA B ra3000pa3HOM COCTOSHUU Ha OCHO-
BaHUM YPAaBHEHUSI COCTOSIHUS MAealbHOro raza. OmpeneneHue napameTpoB
BEIIECTBa B ra3000pa3HOM COCTOSIHUU M IMIPOUCXOISIINUX MPOLIECCOB IO Ipa-
¢ukam 3asucumoctu p (T), V (T), p (V).

OxcnepumenTainbHoe uccienoBanue 3apucumoctd p (T), V (T), p (V).
[IpencraBnenue B Buie rpadukoB U30XOPHOTO, H300apHOTO U U30TEPMUYE-
CKOr0 MponeccoB. Beruncienne cpeHeid KWHETUYECKOW SHEPIUU TEIIOBOTO
JBUKEHUSI MOJIEKYJI TI0 U3BECTHOM TeMIIepaType BEIIeCTBa.

BrickaspiBanue rurore3 g OOBSICHEHUS HAOIIOIAeMBIX sIBIEHUI. YKasza-
HUE TPaHML] IPUMEHUMOCTH MOJIENIN «HiealbHbIN Ta3» U 3akoHOB MKT.

Tema 2.2
OcHoOBBI TEPMO-
AUHAMHMKHU

H3mepeHne Koam4ecTBa TEIIOTHI B MPOLECcax Temlonepenadn. Pacder ko-
JMYECTBA TEIUIOTHI, HEOOXOAUMOTO JJISl OCYIIECTBIICHUS 3aJaHHOTO MpoIlec-
ca ¢ tertonepenayeii. Pacuer n3mMeHeHus BHyTPEHHEH SHEPTUU Tel, paOOThI
U TEpPEeJaHHOIO0 KOJIMYECTBA TEIUIOTHI C MCIOJB30BAaHUEM IIEPBOrO 3aKOHA
TEPMOJNHAMUKHU.

Pacuer paboThl, coBepiIeHHOH razom, o rpadpuxy 3asucumocta p(V). Bei-
YycjaeHue paboThl ra3a, COBEPLUICHHON NpPU M3MEHEHUU COCTOSHUS IO 3a-
MKHyTOMY uuKIy. Beruncnenune KIIJ] mpu coBepiieHnn ra3om paboOThl B
nporeccax M3MEHEHMsI COCTOSIHMA MO 3aMKHyToMy IuKiIy. OObscHeHue
NPUHIUIOB JIEHCTBUSA TEIUIOBBIX MalinH. JleMOHCTpauus poiu (U3UKU B
CO3aHHUH U COBEPLICHCTBOBAHNU TEIUIOBBIX ABUTATEIICH.

WznoxeHne cyTH 3KOJIOTMYECKHX MPOOJieM, 00YCIOBIEHHBIX pabOTOH Ter-
JIOBBIX JIBUTATENEH W NPEMJIOKECHUE IIyTH UX PEIICHUSA. YKa3aHHE I'PaHUL]
IPUMEHUMOCTH 3aKOHOB TEPMOJIMHAMHUKU. YMEHHE BECTH JUAJIOT, BBICIIY-
IIMBaThb MHEHHUE ONIIOHEHTA, Yy4aCTBOBATh B JUCKYCCHH, OTKPBITO BBIPAKATh
Y OTCTauBaTh CBOIO TOUKY 3PEHHUSI.

Paznen 3 DuekTpoanHaMuka

Tema 3.1
DJIeKTPUYeCKUil
TOK

Brruucnenune cun BBaHMOﬂeﬁCTBHH TOYCUHBIX SJICKTPUUYCCKUX 3apsAa0B.
Brruncnenmne HanpsyKeHHOCTH 3JIEKTPUUECKOTO MOJIsl OJHOTO M HECKOJBKUX
TOYCUYHBIX DJICKTPUYCCKUX 3apsAa0B.

Brruncnenue noreHnuana 3MeKTPUYECKOro MOJs OJHOTO M HECKOJIBKHUX TO-
YCYHBIX SJICKTPUYCCKUX 3aps10B. I/I3MepeHHe PAa3HOCTHU NOTCHIHAJIOB.
W3mepeHne sHepruu JIeKTPUUYECKOTo MOoJIs 3apsSKEHHOT0 KOHAEHCATopa.
Brruucnenue s3Hepruu 31eKTPUUECKOTO MOJIA 3apsKEHHOT0 KOHIEHCATOPA.
Pa3paboTka mimaHa u BO3MOXHOM CXEMBbl ACHCTBUN HSKCIIEPUMEHTAILHOTO
ONpeNieNICHUsI 3JIEKTPOEMKOCTH KOHJEHCATOpa U JTUAJIEKTPUUYECKON MPOHHU-
I[TaEMOCTH BEIIECTBA.

HpOBe,Z[GHI/Ie CPaBHUTCIIBHOI'O aHAJIM3a T'PpaBUTAIIUOHHOTO M 3JICKTPOCTATU-
YECKOI0 MOJIEH.
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Tema 3.2
3aKO0HbBI IOCTOSTH-
HOI'0 TOKA

N3mepenue MomHOCTH 31eKTpuueckoro Toka. Msmepenne 3/1C u BHyTpeH-
HEro CONPOTHUBIICHUS] HICTOYHUKA TOKA.

BrlnosiHeHNE pacyeToB CUIIBI TOKA U HANPSDKEHUHM Ha ydacTKax 3JIEKTpUde-
ckux neneit. OObSICHEHUE HA TPUMEPE IISKTPUUSCKON IETH C ABYMS UCTOY-
Hukamu Toka (D/1C), B KakoM cilyyae MCTOYHHK DJICKTPUYECKON >HEPruu
paboTaer B pexxuMe TeHepaTopa, a B KAKOM - B PEXKUME TTOTPEOUTENS.
Omnpenenenue TeMieparypbl HUTH HakaauBaHus. M3MepeHue 3/eKTpuiecko-
ro 3apsia dJIEKTPOHA.

CHsTHE BOJIBTAMIIEPHON XapaKTEPUCTUKH TNO/A.

[IpoBeneHne CPaBHUTEIBHOTO aHAIN3A OJTYIPOBOJHUKOBBIX JUOJIOB U TPHU-
OJ10B.

Hcnonw3oBanue MHTEepHeTa A norcka HH(GOpMaILUK O MEPCHEKTUBAX pa3-
BUTUS TIOJYTIPOBOJHUKOBOM TEXHUKHU.

YcTraHOBKa NPUUYMHHO-CIIEICTBEHHBIX CBSI3€H.

Tema 3.3
MarauTHoe nmoJie

H3mepeHne MHIYKIIMM MarHUTHOTO NOJis. Beruucinenue cuil, TEUCTBYIOMINX
Ha MPOBOJAHUK C TOKOM B MAarHMUTHOM moJie. Beruucnenune cuii, AeHCTBYIO-
IIMX HA 3JIEKTPUUYECKUUN 3aps]l, ABUKYIIUNUCS B MATHUTHOM II0JI€.
UccnenoBanue sABJIEHUN BJIEKTPOMATHUTHON WHIYKIMU, CAaMOWHIYKIIUH.
Brruucnenue s3Heprun MarHuTHOTO MOJIS.

OO0bsicHeHHEe TPUHITUTIA ACHCTBUS AJICKTPOABUTATEIIS.

OOBbsicCHeHHE IPUHITUIA IEHCTBUS TeHEPATOpa MEKTPUIECKOTO TOKA U IIEK-
TPOU3MEPUTENBHBIX MPUOOPOB. OOBSCHEHHWE NPUHIMIA JACHCTBUS Macc-
cnekrporpada, yckopurenei 3apspkeHHbIX dacTuil. OOBsSCHEHUE PO Mar-
HUTHOTO TOJIs1 36MJIM B KU3HU PACTEHUM, )KUBOTHBIX, YEIOBEKA.
[IpuBenenue mpuMepoB MPAKTUUYECKOTO0 MPUMEHEHUSI U3YUCHHBIX SIBJICHHIM,
3aKOHOB, MPUOOPOB, YCTPOMCTB.

[IpoBeneHue cpaBHUTENBHOTO aHATU3a CBOMCTB AJIEKTPOCTATUYECKOT0, Mar-
HUTHOTO ¥ BUXPEBOTO IEKTPUUECKUX TOJICH.

OObsicCHEHHE Ha TPUMEpPE MArHUTHBIX SIBJICHHM, MOoYeMy (U3UKY MOXKHO
paccMaTpUBaTh KAK METAIUCIUILIIMHY.

Pa3nen 4 Koj1ie0aHuA ¥ BOJHBI

Tema 4.1
Mexannueckue
KoJ1e0anus

HccrenoBanue 3aBHCHMOCTH TEpHoOJa KOJeOaHWH MaTeMaTHYeCKOro MasiT-
HUKa OT €ro JUIMHBI, MacChl M aMIUTHTYAbI KoleOanuii. MccnenoBanue 3aBu-
CHUMOCTH TIEpHOJIa KOJICOaHH Ipy3a Ha MPYKUHE OT €r0 MacChl M )KeCTKOCTH
Npy>XHUHBL. Beruucnenue nepruona KojieOaHWH MaTeMaTHYECKOT0 MasiTHUKA
[0 M3BECTHOMY 3HAUYCHHWIO €ro JUIMHBL. BhruuciieHne mepuoja KoieOaHuit
rpy3a Ha pr)KI/IHe 110 NU3BCCTHBIM 3HAUYCHUAM €10 MACChl U KCCTKOCTH pr-
JKUHBI. BhIpaO0OTKa HaBBIKOB BOCHPHHHUMATH, aHAJIM3UPOBATH, IepepadaThi-
BaTh U Hpel[’b}IBJ'DITB I/IHq)OpMaI_[I/IIO B COOTBETCTBHUHU C IIOCTABJICHHBIMHA 3a1a-
YaMH.

[IpuBenenre mpUMEpoB aBTOKOJICOATENBHBIX MEXaHHUeCKuX cucteM. [Ipo-
BeJIeHNE Ki1accuukanum KojieOaHu.

Tema 4.2
DJIeKTPOMArHuT-
HbIE¢ K0JIe0aHUuS

Habmionenne ocuusuiorpaMM rapMOHUYECKUX KOJIGOAHUH CHIIBI TOKA B IIe-
Iu.

H3mepeHue 3IeKTpOeMKOCTH KOHJeHcaropa. M3mepeHne HMHIyKTHUBHOCTH
KaTyILKH.

HccnenoBanue sBICHUS JJIEKTPUYECKOIO PE30HAHCA B IOCIEAOBATEIbHOU
LEIN.

[IpoBeneHue aHamoruu Mexnay (pU3NUECKUMHU BEIMYMHAMH, XapaKTEepPU3YIO-
IIMMHU MEXaHUUYECKYIO U 3JICKTPOMATHUTHYIO KOJeOaTeIbHbIE CHCTEMBI.
Pacuer 3HaueHMI CUJIBI TOKA U HANPSDKCHHS Ha DJIEMEHTAaX LIENHU IEePEMEH-
HOT'O TOKA.
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HccnenoBanne mnpuHnuna neiictBus TtpaHcopmatopa. McecnenoBanue
IIPUHIINAIIA JEWCTBUS T€HEPAaTOpa IIEPEMEHHOTO TOKA.

Hcnons3oBanue MHTepHeTa 17151 TOMCKa MH(OPMAIIMK O COBPEMEHHBIX CIIO-
cobax mepeiauu MEKTPOIHEPTHH.

Tema 4.3
DJIeKTPOMArHuT-
Hbl€ BOJIHBI

OcymiecTBiieHle paauonepenayu U paauonpuemMa. McciaenoBaHnue CBOMCTB
3JICKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIILHOTO TeedoHa.

Pa3BuTHE IIEHHOCTHOTO OTHOIICHUS K M3Y4aeMbIM Ha ypokax (pu3uku 00b-
€KTaM M OCBaWBaeMbIM BHUIaM AesATeIbHOCTH. OOBICHEHHE MPUHIIMITHAIb-
HOTO Pa3IN4Msl MPUPOBI YIIPYTUX U JIEKTPOMArHUTHBIX BOJIH. M3noxeHue
CYTH DKOJIOTHYECKUX TPOOJIEM, CBI3aHHBIX C DJICKTPOMArHUTHBIMHU KoJjieOa-
HHUSIMH U BOJIHAMHU.

OOBsicHEeHHE POJIU JIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HCCIICIOBAHU-
ax Bcenennom.

Pa3zgea 5 Onruka

Tema 5.1
IIpupoaa cBera

[IpumeneHne Ha NMpakTUKE 3aKOHOB OTPAXXEHUs U IMPEIIOMJICHUS CBETA IPU
pellIeHnH 3aad4.

OrnpenenieHne CHEKTPaJbHBIX TPAHUI] YYBCTBUTEIBHOCTU YEIOBEYECKOIO
riasa.

YMeHue cTpouTh U300paKEHUS MPEIMETOB, JaBACMbIE INH3AMH.

Pacuet paccTosiHHS OT JTMH3BI 10 U300paKCHHS TIPeIMETa.

Pacuer onrtryeckoit CHIIBI TUH3EI.

N3mepenne poKyCHOTO pacCTOSHUS JTUH3HI.

HcnpiTanue Moaenel MEKPOCKOIIA M TEJIECKOIIA.

Tema 5.2
BoJsHoBBIE CcBOIi-
CTBa CBeTa

Hab6nronenue siBnenus nuaTepdEepeHIINN FIEKTPOMArHUTHBIX BOJIH.
HaGmronenue siBneHus nudpakiny 2JIeKTPOMArHUTHBIX BOJIH.

HabGnronenue siBeHUs MOMSpU3aldU 3JIEKTPOMArHUTHBIX BOJIH.

N3mepenue IIMHBI CBETOBOM BOJHBI IO pe3yibTaTaM HAOTIOJCHUS SBICHUS
unrephepeniuu. Habmronenue sBnenus nudpakmuu cBera. HaGmomenue
SIBIICHUS TIOJISIpU3AllMA U JUcCHepcuu cBeTa. [lowck pa3nuumii M cXojcTBa
MeXAy TU(HPaKITMOHHBIM U JUCTIEPCHOHHBIM CITEKTPAMH.

[IpuBeeHre NpUMEpPOB MOSBJICHHS B IPUPOJIC M UCIIOJIB30BAHUS B TEXHUKE
SBJICHUN WHTEpPEpeHINH, TU(PPaKIuu, TOJIPU3ANNN U JUCIICPCUHA CBETA.
[lepeuncnenre METOIOB MO3HAHUS, KOTOPBIE UCTIOIB30BAHbI MPU NU3YYCHUU
YKa3aHHBIX SIBJICHUM.

Pa3neJs 6 DiieMeHTHI KBAHTOBOM (PM3HKH

Tema 6.1
KBanToBas ontu-
Ka

Hab6mronenue dortoanexkrpuueckoro spdexra. O0nsicuenne 3akoHoB Crose-
TOBa Ha OCHOBE KBAHTOBBIX MPECTABICHUN.

Pacuer MakcuMalbHOM KMHETHYECKON IHEPTUHU AJIEKTPOHOB MPHU (HOTOIJIEK-
TpudeckoM 3¢ dekre.

Omnpenenenne padoThl BBIXO/AA 3JIEKTPOHA MO rpauKy 3aBUCUMOCTH MaKCH-
MaJIbHOM KWHETUYECKON SHEprHH (POTODIEKTPOHOB OT YacTOThHI cBeTa. M3-
MepeHue padoThl BBIX0/1a AJIEKTPOHA.

[lepeuncnenne npubOOPOB YCTAHOBKH, B KOTOPBIX MPUMEHSETCS OE3MHEPIIU-
OHHOCTH oTor(hPexTa.

OOBsicHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyajl3Ma CBOMCTB ()OTOHOB.
OOBsicHEeHHE POJIM KBAHTOBOM ONTHUKH B Pa3BUTHUH COBPEMEHHOM (DU3HKH.

Tema 6.2
du3zuka atoma

Habnronenne muHEHYaThIX CIIEKTPOB.

Pacder 4acTOThI U JJIMHBI BOJHBI HCITYCKAEMOTO CBETA MPHU MEPEXOJIC aTOMa
BOJIOPOJIa U3 OJHOTO CTALlMOHAPHOT'O COCTOSIHUSA B IPYTOE€.

OOBsicHeHHE TPOUCXOXKICHUS JIMHEWYATOrO CIIEKTpa aTroMa BOAOpOJaa W
pa3anyusl JUHEWYATHIX CIIEKTPOB PA3JIMYHBIX T'a30B.
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HccnenoBanue IMHENYATOrO CIEKTPA.

HccnenoBanue npuHIMNA pabOThl TIOMUHECIICHTHOM JIAMITHI.

Habmronenue u o0bsICHEHHE TPUHIIAIIA JSHCTBHS J1a3epa.

[IpuBenenre NMpUMEpPOB HMCIOJIB30BAHUS Jla3epa B COBPEMEHHOW HaykKe U
TEXHHKE.

Ucnonb3oBanne WuTepHeTa st ToWicka WHGOPMAIMK O TEPCHEKTUBAX
MPUMEHEHHUS Ja3epa.
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YCJOBUS PEAJIM3ALIMA YUEBHOM JUCHUTIJIAHBI

1 MarepuajJbHO-TEXHHYECKOE oO0ecneuyeHHe peaju3anuu padodeidl mnpo-
rpaMmabl

Jlnst peanuzanuu paboyel mporpaMMbl Y4eOHOU TUCIUATIIMHBI TIPSy CMOTPEHBI
CJIEYIONINE CIIeUATLHBIE TTOMEIICHHSI, OCHAIIEHHBIE 000PYJOBAaHUEM W TEXHUYE-
CKHMH CPEJICTBAMH OOYUCHUS:

1.1 KaOuner pusukm:

PabGouee mecto npenogaBarens - 1, pabourie mecta odyyarommxcs - 79.

Jlocka maruuTHO-MapkepHas rnmoBopoTHas (100x180) - 1 miT.

Hocka 1-nosepx. 3,0x1,0 3em. - 1 .

Cucremubiii 6510k "TM cuctemsr" - 1 mr.

MonwuTop - 1 mr.

[TpoexTop ViewSonic PG706HD - 1 mir.

Okpan s npoektopa « SAKURA CINEMA MOTOSCREEN PRO» - 1 .

[Iporpammuoe obecnieuenue: Microsoft Windows 10, Microsoft office (Word,
Excel, Access), Google Chrome, Maple 12, Foxit PDF Reader.

1.2 JlabopaTopus pu3MKM:

Pabouee mecto npenogaBarens - 1, pabourie mecta ooydarommxcs - 26.
Jlocka maruuTHO-MapkepHas rnmoBopoTHas (100x180) - 1 miT.
JlaboparopHoe o00opy10BaHUE:

- BonpT™METp B7-16A - 8 miT.;

- reneparop ['3-118 - 5 mir.;

- reneparop ['3-112 - 2 mwir.;

- renepatop I'3-102 - 1 wr.;

- m1abopaTopHbIil cTeH T - 16 mT.;

- ocumyuiorpad C1-83 - 8 mir.

2 UapopmanmnoHHOe odecneyeHre peajn3annu padodeid mporpaMmmbl

s peanuzauuu pabouelt mporpamMmbl yueOHOW AMCUUILIMHBI OMOIMOTEUHBIN
dboHa oOpa3oBaTeIbHOW OpTraHW3AlMd WMEET I[eYaTHBIE W/WIA DJICKTPOHHBIC
oOpa3oBaTesibHble M WHGOPMAIMOHHBIE  PECYpChl, PEKOMEHAyeMble  JUIs
MCIIOJIb30BaHUs B 00pa30BaTeIbHOM Ipoliecce:

2.1 OcHOBHBIE JIeKTPOHHbIE U3IAHMS:

1. Yakak, A. A. ®usuka : yueoHoe nocodue qis CI1O / A. A. Yaxkak, C. H. Jle-
tyta. — Caparos : [IpodoOpazoranue, 2020. — 541 c. — ISBN 978-5-4488-0667-4.
— Texct : snextponnsiii // Ludposoit oOpazosatenbubliii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/92191.html. — Pexxum moctyma: st
ABTOPU3UP. ITOJIB30BATENEH.

2. Imutpuena, E. . ®usuka : yuebnoe mocodbue / E. U. [Imurpuena. — 2-¢
m3a. — Caparos : Ail [Iu Op Menua, 2019. — 143 c. — ISBN 978-5-4486-0445-4.
— Texker : smexkTpoHHBIN // DnekTpoHHo-Onbmuoteunas cucrema [IPR BOOKS :
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[caiiT]. — URL: https://www.iprbookshop.ru/79822.html. — Pexxum nmocryna: s
ABTOPU3UP. ITOJIB30BATENEH.

2.2 /lonoTHUTEIbHBbIE 3JIEKTPOHHbIE U3IAHUS:

1. Kouees, A. A. ®usuka. MosekynspHas ¢u3nka, TEPMOJUHAMHUKA, JJIEKTPHU-
4ecTBO M MarHetusM : yueOHoe mocobue qist CIIO / A. A. KoueeB. — Capatos,
Mockga : [IpodobpazoBanue, At [Ilu Ap Meana, 2020. — 135 ¢. — ISBN 978-5-
4488-0800-5, 978-5-4497-0463-4. — Texcr : anexTpoHHsIi // I{udposBoit obpazona-

TEJIbHBIN pecypce IPR SMART : [cailT]. — URL:
https://www.iprbookshop.ru/96031.html. — Pexxum nocrtymna: ajis aBTOPU3UP. MOJb-
30BaTelIeH.

2. [Maneiruna, A. B. ®usuka : nadopatopubiii npaktukym s CIIO / A. B. Tla-
aeirnHa. — CapatoB : [Ipodo6pazoBanue, 2019. — 84 ¢. — ISBN 978-5-4488-0331-
4. — Tekcrt : anextponHslii // Ludposoit o6pazosarensubiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/86155.html. — Pexxum moctyma: s
ABTOPU3UP. ITOJIB30BATENEH.

2.3 JIonoJIHUTEIbHbI€ HCTOYHUKMU:

1 www.fcior.edu.ru (denepanpHplii IEHTP UHPOPMAITMOHHO-00PAa30BATEIbHBIX
pecypcoB).

2 wwww.dic.academic.ru (Akagemuk. CI0Bapu U SHIMKIIOTIEIUN ).

3 www.booksgid.com (BooksGid. DnekTpoHHas OMOIMOTEKA).

4 www.globalteka.ru (I'mobGanteka. I'nmoGanbHas O6uOIMOTEKAa HAYUHBIX pECyp-
COB).

5 www.window.edu.ru (Equnoe okHO 1ocTyna Kk 00pa3oBaTelIbHBIM pecypcam).
www.st-books.ru (JIyumas yuyeOHast 1utepaTypa).

6 www.school.edu.ru (Poccuiickuii oOpazoBaTenbHbIil mopTai. JlOCTymHOCTB,
KauecTBO, 3 (HEKTUBHOCTB).

7 www.ru/book (DnekTpoHHas OMOIMOTEYHAs CUCTEMA).

8 www.alleng.ru/edu/phys.htm (O6pa3oBarensubie pecypcel MHTepuera - ®Ou-
3UKa).

9 www.school-collection.edu.ru (Enunas xomnexkuus mu@poBeIX 00pa3oBa-
TEJIbHBIX PECYPCOB).

10 www.n-t.ru/nl/fz (HoGeneBckue naypeatsl 1o pusuke).

11 www.nuclphys.sinp.msu.ru (Snepuas ¢pusuka B iatepuere).

12 www.kvant.mccme.ru  (HayyHo-momyssipHbI  (pU3MKO-MaTeMaTHYECKHU
KypHai «KBaHT?).

13 www.yos.ru/natural-sciences/html (EcTecTBeHHO-Hay4YHBII XypHaJ sl MO-
nonexu «IlyTe B HayKy»).
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