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Pa6oyas nporpamma o6uieo6pazoBaresibHON yyeOHON QUCLMILUIMHBI pa3paboTa-
Ha Ha ocHoBe PeAepalbHOro rocyJapCTBEHHOro 06pa3oBaTeNbHOr0 CTaHAApTa Cpe-
Hero obuiero o6pa3oBaHus, yTBEPXKICHHOTO NPUKa3oM MuHHCTEpcTBa 06pa3oBaHus
u Hayku Poccuiickoit ®enepauuu ot 17 mas 2012 r. Ne 413, denepansHoro rocyaap-
CTBEHHOro 00pa30BaTe/IbHOrO CTaHJapTa CpeJHero npodecCHOHANIBHOro 00pa3oBa-
HuA no cneunanbHOCTH 11.02.15 MHDOKOMMYHHKALMOHHEIE CETH H CUCTEMBI CBA3H,
YTBEPXAEHHOr0 NpHKa3oM MuHucTepcTBa 06pa3oBaHus U Hayku Poccuiickoii dene-
pauuu ot 09 nexabps 2016 r. Ne 1584,

IIporpamMmy COCTABHI:
Bypym6aes A.H. - npenoaasatens LIK MuUE]] kadeapst BMu®

Onx00peHOLMKIIOBOI KOMHCCHEH CorsaacoBaHo
MareMaTHKH H €CTECTBEHHBIX 3aMecTuTeNb JUPEKTOpA
JUCLIUIUIUH Kadeapsl no yuyebHom pabote

Briciuei MaTeMaTHKU M QU3HKH. (&7 A H. Bensikosa
Ipotokon w9 ot 1804, Joddr
IIpencenatens UMKIOBOH KOMUCCHH

<~ A.A. Yupkosa
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Pabouas nmporpamma o011eo6pa3oBaTenbHON y4eOHOM TUCHUIUIMHEI pa3padoTa-
Ha Ha ocHOBe DeiepaIbHOTO roCyIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa Cpe/I-
Hero o01Iero o0pa3oBaHus, YTBEPKIAESHHOIO puKazoM MuHuCTepcTBa 00pa3oBaHus
u Hayku Poccutickoit denepamuu ot 17 mas 2012 r. Ne 413, @enepanbHOro rocyaap-
CTBEHHOTI'0 00Pa30BaTEIbHOIO CTaHAApTa CpeaHero MmpodecCHoHaIbHOTO 00pa3oBa-
Hus 110 crneruaibHocTu 11.02.15 MHDoKkoOMMYyHUKAITMOHHBIE CETH U CUCTEMBI CBSI3H,
YTBEPXKIEHHOTO TTprKa3oM MuHucrepcTBa oopa3zoBanus u Hayku Poccuiickoii dene-
paruu ot 09 nexabpst 2016 r. Ne 1584.

IIporpammy cocraBmi:
bypym6aeB A.U. - npenogaBatens LIK MuE/] kabeapsr BMu®

Ono0peHo HUKIOBOI KOMHUCCUEN CoriacoBano
MaTeMaTuK 1 eCTECTBEHHBIX 3aMecTuTeNb TUPEKTOPa
JTUCHMIUIMH Kadeapbl 1o y4eOHoi padore
Bricmieit MaTeMaTuKu U PU3UKU. A.H. bensikoBa
[Ipotokon oT
[Tpencenarens HUKIOBOW KOMUCCUU

A.A. Hupkosa




COJEPXAHHUE

[losicHuTENBHAS 3aMIMCKA

OO11as XxapakTepUCTUKa yueOHON JUCHMILTUHBI « DU3NKa»

MecTto y4eOHOI NUCHHUIUIMHBI B y4€OHOM ILJIaHE

Pe3ynbTaThl 0CBOEHUS y4€OHOM TUCLIMIIMHBI

CtpyKkTypa u cojiepKaHue YIeOHOW TUCITUTIIINHBI

XapakTepucTUKa OCHOBHBIX BUJIOB YUEOHOM I€ATETLHOCTH 00YyYarOIIMXCs 1
VYcnoBus peanuzanuu y4eOHON TUCHUTIIMHBI 17
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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma o011e006pa3zoBaTebHON y4eOHON NAUCIUIIIUHBI «DU3UKA»
npeJHa3HaueHa il u3ydeHus (U3MKU B MPo(ecCHOHAIBHBIX 00pa30BaTelbHbIX Op-
ranmzanusix CIIO, peanusyronmx o0pa3oBaTeIbHYIO MPOrpPaMMy CPEIHErO OOIIEro
oOpa3oBaHusl B Mpeenax OCBOEHUS OCHOBHOM oOpa3oBaTeibHOU mporpammbl CI1IO
(OOIT CIIO) Ha 6a3e 0CHOBHOTO 00I1IIEr0 00pa30BaHUs MPHU MOATOTOBKE CIEIUATIU-
CTOB CPEIHEr0 3BEHA.

Pabouas mporpamma paszpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero 006-
miero o0pa3zoBaHus, MPEABABISEMbIX K CTPYKTYpPE, COJEPKaHUIO U Pe3yJbTaTaM OC-
BOCHUSI y4eOHOU AUCHUIUIMHBI «DU3MKa», B COOTBETCTBUM ¢ PekoMeHIauusMu 1o
OpraHM3aluy MOJIYYeHHs CpEeIHEro 001Iero oopa3oBaHusl B Ipejesiax OCBOEHUs 00-
pa3oBaTENbHBIX MPOTrPaMM CPEAHEro MpodeccrnoHantbHOro 00pa3oBaHus Ha 6asze oc-
HOBHOT'O OOIIEro 0O0pa3oBaHMs C y4eTOM TpeOOBaHMM (efepanbHbIX rOCYIapCTBEH-
HBIX 00pa30BaTeIbHBIX CTAHJIAPTOB U MOJy4aeMOil IPOPECCHH WIH CIEHUATbHOCTH
cpeanero npogeccuoHaabHOro o0pa3oBanus (mMUchbMo JlemapraMeHTa rocy1apcTBeH-
HOM NoNMUTUKH B chepe moaroroBku padboumnx kagapos u IO Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Copepxanue nporpammbl «DU3MKa» HaIPaBIeHO HA JOCTHKEHHUE CIEMYIOLIUX
ueJiei:

- OCBOCHHME 3HaHUN O (PyHIaMEHTaIbHBIX (PU3MUECKUX 3aKOHAX U MPUHIUIAX,
JeKalMX B OCHOBE COBPEMEHHOM (PU3MYECKOW KApTHHBI MHpa; Haubosee BaKHBIX
OTKPBITUSAX B 00JacTU (PU3UKU, OKA3aBLUIMX ONpPENENSIONIee BIUSHUE HA Pa3BUTHE
TEXHUKH W TEXHOJOTUH; METO/IaX HAYIHOT O TTO3HAHUS TIPUPOIBL;

- OBJIaJICHUE YMEHUSMHU MPOBOJUTH HAOJIOJEHUS, TUIAHUPOBATH M BBIMOJHATH
HKCIIEPUMEHTBI, BbIIBUTaTh TUIOTE3bI U CTPOUTH MOJEIH, IPUMEHATH MOIy4YEHHBIE
3HaHMS MO (U3MKE Ui OOBSICHEHUS PAa3HOOOPa3HbIX (PU3MUECKUX SBICHUU U
CBOMCTB BEILECTB; MPAKTUYECKU UCIOIb30BaTh (hU3MUECKUE 3HAHUS; OLICHUBATh J10C-
TOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(pOPMAIIIH;

- pa3BUTHE T103HABATENIbHBIX WHTEPECOB, HHTEJUIEKTYAJIbHBIX U TBOPYECKHUX
CIOCOOHOCTEN B MpoIecce MPUOOPETEHHS 3HAHUN U YMEHUU 10 (PU3HKE C UCTIOIIB30-
BaHHWEM pPa3IMYHBIX MCTOYHUKOB MH(POPMALIMM U COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOT UM,

- BOCIIUTaHUE YOEXKJACHHOCTH B BO3MOKHOCTU MO3HAHUS 3aKOHOB MPUPOJBI, HC-
MOJIb30BaHUS JOCTHKEHUM (PU3UKHU Ha 0JIaro pa3BUTHUS YEJIOBEUYECKON IIMBUIU3ALINY;
HEOOXOJIMMOCTH COTPYAHUYECTBA B IPOLIECCE COBMECTHOTO BBINOJHEHUS 3ajad,
YBaXUTEIHLHOI'O OTHOIIICHUSI K MHEHHIO OINIMOHEHTA MPU OOCYKJICHUU MPoOJieM ecTe-
CTBEHHO-HAY4YHOI'O COJEP)KAHMS; TOTOBHOCTH K MOPAJIBHO-3TUYECKON OLICHKE HC-
MOJIb30BaHUSI HAYYHBIX JIOCTH)KEHHI, YyBCTBAa OTBETCTBEHHOCTH 3a 3AILUTY OKpPY-
JKAKOIIEH Cpelibl;

- ICIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM W yMEHUHN AJsl pelIeHMs MpaKTHye-
CKHUX 3aJ1a4 ITOBCCAHECBHOM KU3HH, 00ecIIeueHUs 0€30IacCHOCTH COOCTBEHHOM JKU3HH,
paLMOHAILHOTO MPUPOIONOIb30BAaHUS U OXPaHbl OKPYXKAIOIIEH cpelbl U BO3MOXK-
HOCTh NMPUMEHEHMs] 3HaHUW MPH PEHIeHUH 3a/1ay, BO3HUKAIOLIMX B MOCIEAYIOLIEH
npodeccuOHaNbHON EATEIbHOCTH.



B pabouyro mporpamMmmy BKIIOUEHO COJEp)KaHWe, HampaBlIeHHOE Ha (Gopmupo-
BaHHE y 00Yy4arOUUXCsi KOMIIETEHIIUNA, HEOOXOIUMBIX JIJIsl KAYECTBEHHOTO OCBOCHMUS
OCHOBHOM oOpazoBatenbHOil porpammbl CITO Ha 6aze ocHOBHOro oOiero oopaso-
BaHUA C MOJTYYEHUEM CPEIHEro O0IIero o0pa3oBaHusi, MPOrpaMMbl OJTOTOBKH CIIe-
nranucToB cpeanero 3BeHa (I1IICC3).

OBIIASA XAPAKTEPUCTUKA YUYEBHOU JACHUITJIMHBI
«ODUSUKA»

B ocHoBe yueOHOU gucruminHbl «DU3nKay JEKUT yCTaHOBKA Ha (OPMHUPOBa-
HUE y 00y4aeMbIX CHCTEMbl 0A30BBIX MOHATUN (PU3UKU U TPECTABICHUNA O COBpe-
MEHHON (U3NYEeCKOl KapTUHE MHpA, a TaKKe BbIpaOOTKa YMEHUN NMPUMEHSTH (PU3u-
YEeCKUe 3HaHUS, KaK B MPOPECCHOHAIBHON NEATEeIbHOCTH, TaK U JIJIsl PELICHUS JKU3-
HEHHBIX 3a]1a4.

MHorue mnonoxeHus, pa3BuBaeMble (DPU3UKOM, paccMaTpUBAIOTCA KaK OCHOBA
CO3/IaHHSI M UCHOJIb30BaHUS MH()OPMALIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJOTUN
(MKT) - onHoro u3 HamnboJiee 3HaYMMbIX TEXHOJOTMYECKUX JOCTHKEHUM COBPEMEH-
HOM LIMBUWJIA3ALIHAH.

@u3nKa JaeT K04 K TOHUMAHUI0 MHOTOYHCIEHHBIX SIBICHUI M MPOLECCOB OK-
pyXxatoiero mMupa (B €CTECTBEHHO-HAayYHBIX O00JacTAX, COLMOJIOTUH, HYKOHOMUKE,
A3bIKe, UTEparype u ap.). B dusuke hopmMupyroTcs MHOTHE BUABI JEATEILHOCTH,
KOTOpBIE UMEIOT METapeIMETHbIN XapakTep. K HUM B IepByr0 ouepellb OTHOCATCS:
MOJIEIMPOBaHNE OOBEKTOB U MPOLIECCOB, MPUMEHEHNE OCHOBHBIX METO/I0B ITO3HAHMUS,
CUCTEMHO-MH(OPMAIMOHHBIA aHaNU3, (POPMYIMPOBAHUE TUIIOTE3, AHAIU3 U CUHTE3,
CpaBHEHHE, O0000IlIEeHHEe, CUCTEeMAaTH3allls, BBISBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBsI3€H, TIOMCK aHAJIOroB, YIpaBlieHHEe 00bEeKTaMH U Tpoueccamu. MiMeHHo 3Ta auc-
LUIJIMHA TTO3BOJISIET TO3HAKOMUTH 00YYarOIIMXCsl ¢ HAYYHBIMH METOAAMU MO3HAHUS,
HAay4YUTh UX OTJINYATh TUIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

@du3nKa UMEET OYEHb OOJIBIIOE M BCEBO3PACTAIOLIEE YUCIO MEXKIUCIHUIIIIMHAP-
HBIX CBSA3EH, IPUYEM Ha YPOBHE KaK MOHATUHHOrO armapara, Tak 1 MHCTPYMEHTapHsl.
CkazaHHOE TO3BOJISIET paccMaTpuBaTh GU3MKY KaK METAIUCHUIUIMHY, KOTOpas IMpe-
JIOCTaBJISIET MEKIMCIUIITMHAPHBIN S3bIK JIJIS1 OMMCAHKS HAYYHOU KapTUHBI MUpA.

duznka SBISETCS CUCTEMOOOPA3yIOIUM (PaKTOPOM [IJIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIBbKY (PM3HUECKHE 3aKOHBI JIE)KAT B OCHOBE COZACPKAHUS
XUMUH, OMOJIOTUH, Teorpaduu, aCTPOHOMHUHM U CHEIUATbHBIX AUCHUILIINH (TEXHUY e-
CKasi MEXaHUKa, 3JIEKTPOTEXHUKA, JJIEKTPOHUKA U Jp.). YueOHas nucuuiuimHa «Du-
3UKa» CO3/1a€T YHUBEPCAJIbHYIO 0a3y /sl u3ydeHus oouienpodeCCUuOHAIBHBIX U CIe-
[UATbHBIX TUCUUIUIMH, 3aKIaAbIBast PyHIAMEHT JIJIsl MOCIEAYIONIEro o0yueHus o0y-
YaIOLIUXCS.

Obnanast TOrMYECKO CTPOMHOCTBIO U ONMUPAACh Ha IKCHEPHUMEHTANbHbIE (hakK-
ThI, yueOHast TucuuIuinHa «Pu3nukay QopMupyeT y oOydaromuxcs MOJJIMHHO HAy4-
HOe MHUpOBO33peHue. dusuka ABISIETCS OCHOBOM YYEHHS O MaTrepHallbHOM MUpPE U
pemraeT mpooIeMbI 3TOTO MUpA.

Nzydenue obmieoOpa3oBaTenbHOM y4eOHON MUCHUIUTMHBI «DU3HMKay» 3aBepiia-
eTCsl MO/IBEICHUEM UTOrOB B (popMe SK3aMeHa B paMKax MPOMEKYTOYHOM aTTecTa-
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uu oOyyatonuxcs B nporecce ocsoerust OOIT CIIO ¢ monydenuem cpeanero o0-
mero oopazoanus (I1ITICC3).

MECTO YUYEBFHOM JIJUCHUILJIMHBI B YYEFHOM ILJIAHE

VYuebHas nqucrumunHa «DU3uKa» SBISETCS YICOHBIM MPEAMETOM IO BEIOOPY 13
oOs3aTenbHOM TIpeameTHor obnactu «EcrectBennbie Hayku» PI'OC cpemnero o06-
1iero oopa3oBaHusl.

VYueOHas guctumiiHa «Pu3nka» u3ydaercss B 0011e00pa3oBaTEIbHOM ITUKIIC
yuebHoro tiana OOIT CIIO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHus C MOJTYICHUEM
cpennero oodmero oopazoanus (IITICC3).

B yueonom mnane IIICC3 yueOnas nucuurmHa «dusukay BXOAUT B COCTaB
00111€00pa30BaTENbHBIX YU€OHBIX AUCIUILIAH MO BBHIOOPY, (GOPMUPYEMBIX U3 00s3a-
TenbHBIX MpeaMeTHbIX obsactelt @I'OC cpennero oduiero oopa3oBaHus, s CIIELH-
anmbHOCTEHN CIIO cooTBeTCTBYIOIIEro POt MpoPeCCHOHAITBHOTO 00Pa30BaHUA.

PE3YJIbTATHI OCBOEHHUS YYEBHOM JUCIUILIMHBI

OcBoenue cojaepxkanust y4eOHON NUCHMIUIMHBI «PU3HKa», 00ECreunBaeT J0C-
THXKEHUE 00YUAIOIIMMHUCS CIEIYIONIUX Pe3yJIbTATOB:

* TUYHOCHHBIX

- YyBCTBO TOPJOCTH W YBaXKCHUS K HUCTOPUU M JOCTHUKEHUSM OTECYECTBEHHOMU
dbusnyueckoil HayKu; (PU3NYECKU TIPaMOTHOE MOBEICHHE B MPOdeCcCUOHATHLHOU Jes-
TEIbHOCTU U OBITY MpU 0OpaIEeHUU ¢ TPUOOpaMH U YCTPOHCTBAMMU;

-TOTOBHOCTh K TPOJIOJDKEHUIO 00pa30BaHMs W TOBBIIICHUS KBAJIU(PUKAIUKA B
n30paHHON TTPO(hECCHOHAILHON JISATSIPHOCTH U O0OBEKTHBHOE OCO3HAHUE PoJid (pu-
3MYECKUX KOMITCTCHIIMH B 3TOM;

- yMEHHE UCIOJIb30BaTh JOCTHKECHUSI COBPEMEHHOM (u3nueckor HayKu U (pu3u-
YECKUX TEXHOJIOTUH JIJISl MIOBBIIIICHUSI COOCTBEHHOTO MHTEICKTYAJIbHOTO Pa3BUTHUS B
BbIOpaHHOM MpodecCHOHANbHON NesTENbHOCTH;

- yMEHHE CaMOCTOSITEIILHO JOOBIBATH HOBBIC JJIsl ceOsl (M3MUECKUE 3HAHUS, WC-
MOJIb3YA JIJIsl 3TOTO JOCTYIHBIE UICTOYHUKHU UH(GOPMALINH;

- yMEHHUE BBICTpaMBaTh KOHCTPYKTUBHBIE B3aMMOOTHOILICHUS B KOMaHJE MO pe-
IIIEHUIO OOIIMX 3a71a4;

- yMEHHUE YIPaBJISATh CBOCH MO3HABATEILHON AEATEIbHOCTHIO, MPOBOJAUTH CAMO-
OILICHKY YPOBHSI COOCTBEHHOTO WHTEJUICKTYaJIbHOTO Pa3BUTHS,

* MemanpeomMemHupix:

- ICTIOJIb30BAaHUE PA3JIMYHBIX BUOB MO3HABATEIHLHOW NESITEILHOCTH IS pelie-
HUS U3AYECKHUX 3a7a4, IPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIOACHUS,
ONHCAHUSI, U3MEPEHUs, DKCIEPUMEHTA) I HM3YUYCHUS Pa3IUUYHBIX CTOPOH OKpY-
JKaKoIIEeH e CTBUTEIbHOCTH;

- ICTIOJIb30BAaHUE OCHOBHBIX MHTEIUICKTYAJIbHBIX OTEpaIldii: IMMTOCTAHOBKH 3a/1a-
4y, GOPMYIUPOBAHUS THIIOTE3, aHAJIN3a U CHUHTE3a, CpaBHEHUs, 0000IIEeHUs], CUCTE-
MaTH3alli¥, BBISBICHUS MPUYUHHO-CIIC/ICTBEHHBIX CBS3€H, MOMCKA aHAJoroB, ¢op-
MYJUPOBAHUS BBIBOJOB IS M3YYCHHUS PA3IMYHBIX CTOPOH (U3UYCCKUX OOBEKTOB,
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ABJICHUA M MPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCThH CTAJKMBATHCA B
npodeccuoHanbHoM chepe;

- yMEHUE T'€HEpUPOBaTh HJAEH M OINpPEACNATh CPEACTBA, HEOOXOAUMBIE I HX
peanu3anuu;

- yMEHHE HCIOIB30BaTh Pa3MYHBIE MCTOUHMKH JUJISI TOJMy4YyeHUs (PU3NYECKOi
uH(pOopMaIK, OLIEHUBATh €€ TOCTOBEPHOCTb;

- yMEHHUE aHAIM3UPOBATH U MPEACTABIATH HH(OOPMAIINIO B PA3IMUHBIX BUAAX;

- yMEHHUE MYOJMYHO MPEACTABIATh PE3yibTaTbl COOCTBEHHOI'O HCCIEIOBAHMS,
BECTU JMCKYCCHM, JOCTYITHO M TapMOHUYHO coueTas coiep:kaHue U (QopMbl Mpea-
CTaBJIsIeMOr HH(pOpMaInu;

* HPEOMEMHbIX

- chOpMUPOBAHHOCTH TIPEACTABICHUM O POJM U MecTe GU3UKH B COBPEMEHHOM
HAy4YHOW KapTUHE MHpPA; MOHUMaHUE (PU3MUECKON CYINIHOCTH HabmonaeMbix Bo Bee-
JICHHOW SIBJCHHM, ponu (u3UKU B (GOPMUPOBAHUU KPYro3opa M (QPyHKIIMOHAIBHO M
IPaMOTHOCTH Y€JIOBEKA I PELIEHUS TPAKTUYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIOJIATAIOMMMU (PU3UYECKUMHU TOHATUAMH, 3aKOHOMEPHO-
CTSIMU, 3aKOHAMU U TEOPUSMH; YBEPEHHOE MCIIOIb30BaHNE (PU3UYECKON TEPMUHOIO-
TUU CUMBOJIUKY;

- BJIaJICHUE OCHOBHBIMM METOJaMHU HAYYHOr'O MO3HAHUS, UCIIOJIb3yEMbIMH B (hU-
3WKe: HaOII0IEHUEM, ONMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM,;

- yMeHHUsI 00pabaThIBaTh PE3yJIbTAThl U3MEPEHHI, OOHAPYKUBATh 3aBHCHUMOCTb
MeXAy (PU3MYECKUMU BEIMYMHAMHU, OOBSICHATH MOJMYYEHHBIE PE3yJAbTaThl U JeJaTh
BBIBOJIBI;

- c(hOpMHUPOBAHHOCTH YMEHUS PeIIaTh (PU3NYECKUE 3a/1aUU;

- chOpMHUPOBAHHOCTH YMEHUS MPUMEHSTH MOJY4YCHHbIE 3HAHUS JJ1s1 O0BSICHEHUS
YCIIOBU MPOTEKaHUsI (PU3NUYECKUX SBJICHHUN B MPUPOE, TPodhecCHoHaIbHOM cdepe u
JUISL IPUHSATHS TPAKTUUECKUX PEIICHUH B TIOBCETHEBHOM JKU3HU,

- cpOpMHUPOBAHHOCTh COOCTBEHHOW MO3WIIMM IO OTHOIIEHHUIO K (pu3nueckoit
uHdOopMaIK, MOTy4aeMO U3 Pa3HbIX UCTOUHHUKOB.



CTPYKTYPA Y COAEPXKAHUE YYEBHOM JUCIUATLIMHBI

1 O0bem y4yeOHOM JMCHUIIMHBI M BUIBI Y4eOHOH padoThI

By yaeOHO# paboThI

O0beM yacoB

O0beM yueOHOH QMCUMIIINHBI 136
CymmapHas yyeOHasi HArpy3Ka BO B3aUMO/CICTBUH C NMpenojaBareieM 136
B TOM YHCIIE:

- TeOpeTUYecKoe 00yueHue 62

- TabopaTopHbIe PadOTHI

- IPaKTUYCCKUEC 3aHATUSA

62

- KOHCYJIbTallun

- IPOMEKYTOYHAs aTTecTalus (IK3aMeH)

2 TemaTuuyeckuil IUIAH U COAEPKAHNE YUeOHOH TUCUMILIMHBI

HaumeHnoBanue Conepxanue yueOHOro MaTepuana u opMbl O6bem
pa3zesaoB U TeEM OpraHu3alMH JesITeNbHOCTH 00y4aroIUXCsl 4acoB
1 2 3
BBenenue Conep:xanue yueOHOro MaTepuaJjia:
1 ®usuka - hyHIaMeHTalbHAs HayKa O IPUPOJIE. 2
EcrecTBeHHO-Hay4YHBIII METOJ MO3HAHUS, €TO BO3MOXXHOCTU U T'paHH-
bl MPUMEHUMOCTH. DKCHEPUMEHT M TEOpHs B Ipollecce MO3HAHUS
npupoasl. MonenupoBanue GU3NYECKUX SBJIEHUN U mporeccoB. Poib
9KCIEPUMEHTa U TEOPUU B MIPOIIECCE TO3HAHUS TPUPOIBI.
Odusznueckast BenmuuuHa. [lorpemHocty u3MepeHnii GU3NIECKUX BETHU-
YUH.
dusnueckue 3aKOHbBI. [ paHUIIBI TIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[lonsitue o gusnueckoit kapTuHe Mupa. 3HaueHue GU3UKU IIPU OCBOE-
Huu cnenunanbHocrer ClIO.
Paznen 1 Mexanuka 30
Tema 1.1 Conep:xaHnue yueOHOro MaTepuaJsa:
Kunemaruka 1 Mexannueckoe aBuxkenue. Ilepememenue. [1yrs. CkopocTs. 2
2 PaBHOMEpHOE IPSMOJIMHEHHOE ABIKEHHE. Y CKOPEHHE. 2
3 PaBHomepeMeHHOe mpsiMosMHEHHOE ABMkeHHe. CBOOOIHOE Taje- 2
Hue. /[BmkeHue Tena, OPOIIEHHOrO MO YIJIOM K TOpHU30HTY. PaBHO-
MEPHOE ABUXKEHHUE MO OKPY>KHOCTH.
IIpakTHYecKkue 3aHATHS:
1,2 Kunematuka maTepuaibHOU TOUYKW. KrHemaTHka BpamaTeabHOro 4
JIBUKEHUSL.
Tema 1.2 Copaep:xanue y4e0HOIro MaTepuaJia:
3akonbl Hero- | 1 IlepBriii 3akoH HeroTona. Cuna. Macca. Umnynsc. Bropoit 3akon 2
TOHA Hprotona. OCHOBHOM 3aKOH KJIaCCHYECKON TUHAMHUKHU. TpeTuil 3aKoH
HproToHa.
2 3axkoH BceMHpHOro TsaroreHus. ['paBurannonHoe nosue. Cumna Tsaxe- 2

ctu. Bec. CriocoOb1 m3Mepenust Macchl Tesl. CHITBI B MEXaHUKE.




HpaKanecKne 3aHATHSA:

3,4 3akonsl HeroToHa. 4
5 Pabora cubl. 2
6 MoOmHOCTS. 2
Tema 1.3 Conep:xanue yueOHOro MaTepuaJjia:
3aKoHblI co- 1 3akoH coxpaHeHust uMnylbca. PeaktuBHoe nBrkeHne. Pabora cuitbl. 2
XpaHeHHs B Pabota noreHmanbHbIX cuil. MOIIHOCTS.
MeXaHHUKe 2 Dueprus. Kunetnueckas sHeprus. [loreHuansHas sHeprusi. 2
3aKOH COXPaHEHHs MEXaHMYeCKOM »Hepruu. lIprumeHeHue 3akOHOB
COXPaHEHHUS.
IIpakTHYeckue 3aHATHA:
7,8 3aKOH COXpaHEHHUS UMITYJIbCa. 3AKOH COXPaHEHUs MEXaHWUYECKOU 4
SHEPIHUH.
Pa3nesn 2 OcHOBBI MOJIEKYJISIPHO# (PU3HKH M TEPMOANHAMUKH 18
Tema 2.1 Coaepsxkanue y4eOHOro MaTepuaJia:
OcHoBbl MoJie- | | OCHOBHbBIE IOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOH Teopuu. Pasz- 2
KYJISIPHO- MEpbl U Macca MOJIEKYJ U aToMOB. bpoyHoBckoe nBuxkenue. Audpdy-
KHHeTHYecKoi | 3us. CUJbl U 3HEPrus MEXMOJIEKYIsIpHOro B3aumoneiicteusa. Crpoe-
Teopuu. Une- HUE Ta3000pa3HbIX, KUAKUX U TBEPAbIX Ted. CKOPOCTH JBUKEHUS MO-
aJIbHBIN ra3 Jexyn U ux uzmepenue. WneanbHblil ras. /laBnenue raza. OcHoBHOE
ypaBHEHHE MOJEKYJISPHO-KUHETUUECKOW Teopuu ra3oB. TemiepaTypa
U ee uzMepeHnue. ['a3oBbie 3aKOHBI. AOCONIIOTHBIM HYJIb TEMIEPATyphI.
TepmonnHaMuyeckass miKajga TEMIEpaTypbl. YpPaBHEHHE COCTOSHUS
ujeagbHOro raza. MossipHasi ra3oBasi NOCTOSIHHAS.
IIpakTHYecKue 3aHATHS:
9,10 YpaBuenue MenaeneeBa-Knaneiipona. OCHOBHOE ypaBHEHUE MO- 4
JEKYJISIPHO-KUHETHYECKON TEOPHH.
11,12 N3omnporiecchl B U1€abHOM Tase. 4
Tema 2.2 Copaep:xanue y4e0HOIro MaTepuaJia:
OcHoBBI Tep- 1 OCHOBHBIE MOHATHS U ONIpe/iesieHUs. BHYTpEHHA SHEPrUusl CUCTEMBI. 2
MOJAUHAMHKH BHyTpenHss sHeprus uneanbHoro rasa. Pabora u Temnora kak Gpopmsl
nepeaady YHEPruH.
TennoeMkocTh. YenbHasi TEMIOEMKOCTh. Y paBHEHHE TEIIOBOro Oa-
naHca. IlepBoe Hawaso TepMoaMHAMUKU. AnuabaTHBIA IpoLecc.
[Ipuauun npeiictBus teroBod mammubl. KII/ TemnoBoro nBuratens.
Bropoe Havaso TepmoauHamuku. TepMonnHaMuyeckas 1IKaja TeMIe-
patyp. XosoawibHble MamuHbL. TernsoBsie aBuratenn. OxpaHa npu-
POJIBIL.
IIpakTHyecKkue 3aHATHUS:
13 [IpumMeHeHue nNepBoro 3aK0Ha TEPMOJIMHAMHMKHU K U30MPOLECCaM. 2
JlabopaTopHbie padoThI:
1,2 OnpenesieHre NJIOTHOCTH TEJ MPABHIILHON (hOPMBI. 4
Paznen 3 DuekTpogMHaMHUKa 40
Tema 3.1 Conep:xanue yueOHOro MaTepuaJjia:
JileKTpu4e- 1 DnekTpuueckue 3apsiibl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kysona. 2
cKoe mnoJie Onektpuyeckoe nose. HanmpsbkeHHOCTh 3nekTpudeckoro nojst. Ipun-
LIUII CYIIEPIIO3UIIUU TTOJIEH.
2 Pabota cun snektpocratudeckoro mois. [lorennuan. Pasnocts mo- 2

TCHIIMAJIOB. 3KBI/IHOTGHHHaHbHHe ITOBCPXHOCTH. CBs3b MCKAY Ha-
MPsDKCHHOCTBIO MW PA3HOCTBIO IMOTCHIHMAJIOB JJICKTPUYCCKOI'O I10JIA.
HI/IBHCKTpI/IKI/I B DJICKTPUYICCKOM II0JIC. HOJ'ISIpI/ISaI_[I/ISI JUDBJICKTPUKOB.




3 IIpoBonHuku B anekrpuyeckoM nomue. Konaencatopsl. Coeaunenue
KOHJICHCATOPOB B OaTapero. DHeprusi 3apspKeHHOr0 KOHJIEHCAaTopa.
OHeprust JIEKTPAUYECKOro MOIsl.

IIpakTHyeckue 3aHATHSA:

14,15 3akon Kynona. Hanps»k€HHOCTb CUCTEMBI TOYEYHBIX 3aPsII0B.
16 Pacuet smekTpocTaTHYECKUX MOJIEH ¢ TOMONIBI0 TeopeMbl ["aycca.
17,18 IloreHuuan cuctemMbl TOUEUHBIX 3apsAnoB. CBs3b MOTEHIMAJA C
HaNPsYKEHHOCTBIO NoJs1. PaboTa 1moss 1o nepemerieHuto 3apsia.

19,20 DnekTpoeMKOCTh KOHJIEHCATOPOB.

AN D

Tema 3.2
3aKO0HBI MOCTO-
AHHOTO TOKA

Copnep:xanue y4e0HOTro MaTepuaJia:

1 VcnoBus, He00X0aUMBIE 111 BOSHUKHOBEHUS U MOJEPKAHUS dJIEK-
Tpudeckoro Toka. Cuiia ToKa U IJIOTHOCTh TOKa. 3akoH Oma juis yua-
crka nenu 6e3 D/[C. 3aBUCMMOCTh 3JIEKTPHUECKOI'0 COMPOTHUBIIEHUS OT
MaTepuaia, JUIMHbl U IUIOIAJN IONEPEYHOro CEYEHUs IMPOBOJHUKA.
3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTHBIIEHHS MPOBOJAHUKOB OT TE€M-
nepaTypsl.

DNEKTPOABUKYIIas CHJIa MCTOUYHMKA TOKA. 3akoH Oma Il MOJHOU
LEIHU.

2 CoenuHeHue TPOBOTHUKOB. COCTUHEHHE WMCTOYHUKOB DIICKTPUYC-
cKoit sHepruu B Oatapero. 3akoH J[xoymnsa-Jlenna. Pabota u MoutHOCTb
ayieKTpudeckoro toka. TeroBoe aeiictBue Toka. Kosuiekius Heme-
tajuioB. ['opeHne HemertamwioB (cepbl, pocdopa, yris). BeitecHeHHE
MEHEEe aKTHBHBIX T'aJIOT€HOB M3 PACTBOPOB MX COJIeH 00Jiee aK THBHBIMU
raJIoTeHaMHU.

3 CobcTBeHHasi MPOBOAUMOCTH MOITYIPOBOJHUKOB. [TomynpoBoaHUKO-
Bble IPHOOPBI.

IIpakTnyeckue 3aHATHSA:
21 3aKkOHBI TOCTOSIHHOTO TOKA.
22 TlocnenoBaTenbHOE U TTAPAILICITLHOE COSTUHEHNE TPOBOJHUKOB.

N

Tema 3.3
MaruutHoe
moJjie

Coaep:xanue y4eOHOro MaTepuaJia:

1 BekTop MHAYKIMM MarHUTHOrO mojs. /[elicTBMe MarHUTHOIO MOJIS
Ha MPSMOJIMHENHBIN MPOBOJHUK C TOKOM. 3aKOH Amnepa. Bzaumonei-
CTBUE TOKOB. MaruutHbiii nmoTok. PaboTa 1o mnepemenieHnio npoBo/I-
HUKA C TOKOM B MarHUTHOM I10JI€.

2 JlelicTBME MarHUTHOT O MOJIs Ha ABMOKyLMiics 3apsa. Cuna JlopeHna.
Omnpenenenue yaenbHOro 3apsiia. Y CKOPUTENIH 3apsKeHHbIX YACTHIL.

IIpakTuvyeckue 3aHATHSA:
23 MarnuTtHoe 1101e ToKa. TOKM B MArHUTHOM II0JIE.
24,25 JIBrxeHue 3apsHKEHHBIX YaCTHI] B MATHUTHOM TTOJIE.

N

Paznen 4 Kosie0anust 1 BOJTHBI

18

Tema 4.1
Mexanngeckue
KoJIe0aHus

Conep:xanue y4e0HOTr0o MaTepuaJia:

1 KonebarenpHoe nemwxkenue. ['apmonnueckue konedanus. CBOOOAHBIC
MexaHnuyeckue KoaeOanus. JInHelHHble MeEXaHUUECKHE KOJIe0aTeNbHEIE
cuctembl. [IpeBpalieHre sHepruM HpH KoJeOATEIbHOM JBUYKEHUH.
CBoOO/IHBIC 3aTyXalollMe MEXaHHUECKHe KojieOaHus. BhIHYKICHHBIC
MEXaHUYECKHEe KOJIeOaHusl.

2 TlomepeuyHble M TPOJOJIbHBIE BOJHBI. XapaKTEPUCTHUKU BOJIHBI.
VYpaBHeHue 1uiockoi Oeryiedt BoiaHbl. MHTepdepenuus BosH. [loHs-
THE O AUPPaKIIUU BOJIH. 3BYKOBbIE BOJIHBI.

I[MpakTHYecKue 3aHATHS:
26 MexaHudeckue KojieOauus.
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Tema 4.2

Conep:xanue yueOHOro MaTepuaJia:

JJIeKTpoMar- 1 CBoboaHbIE 31eKTpoMarHuTHeIe Konebanus. [IpeBpanienue sHepruu 2
HHUTHbBIE KOJIe- | B KOJeOaTelIbHOM KOHTYype. 3aTyXalole 31eKTPOMarHuTHble Koseba-
0aHus Hus. ['eHepaTop He3aTyXarluX JIEKTPOMAarHUTHBIX KojebaHuii. Boi-
HYKJCHHBIE 3JIEKTPUUECKUE KoeOaHusl.
2 IlepemenHsli TOK. I'eHepaTop mepeMeHHOro Toka. EMKOCTHOE M MH- 2
JYKTUBHOE CONPOTHUBJIEHHS IIEPEMEHHOr0 TOKa. 3akoH Oma s dIek-
TPUYECKOH IeTH TIepeMeHHOro Toka. PaboTa 1 MOITHOCTh MEPEMEHHO-
ro Toka. ['enepatopsl Toka. TpanchopmaTopsl. TOKH BBICOKOW 4acTo-
Tol. [lonyuenue, nepenava u pacrpeneseHue 3JIeKTPOIHEPTUH.
IIpakTHyeckne 3aHATUA:
27 OCHOBHBIE XapaKTEPUCTUKU AJIEKTPOMArHUTHBIX KOJICOAHUH. 2

Tema 4.3 Copep:kanue y4eOHOT0 MaTepHuaJia:

JJieKTpoMmar- 1 DyeKTpOMarHUTHOE I0JI€ KaK OCOOBbIM BMJ MaTepuH. DJIEKTpOMar- 2

HHUTHbIE BOJIHBI | HUTHBIE BoJHBL. BubpaTop ['epua.

2 OTKpBITBIN KOJIEOaTenbHbIN KOHTYp. M300perenue paauo A.C. [Tonoq 2

BbIM. [loHsTHE O pannocBsa3u. llpuMeHeHne 3J1eKTpPOMarHuTHBIX BOJIH.

IIpakTUyeckune 3aHATHSA:

28 MexaHN4ecKHe U DJIEKTPOMAarHUTHbBIE BOJIHBIL. 2
Paznen 5 OnTuka 14

Tema 5.1 Conep:xanue yueOHOTro MaTepuasa:

IIpupona ceera | 1 CkopocTh pacnpoCTpaHEHUs CBETA. 3aKOHbl OTPAKEHUS U IPEIOM- 2
neHus csera. [lomHoe otpaxkenue. JIunsel. ['na3 kak onrtudeckas cuc-
tema. OnTHYeCcKue MpUOOpHI.

IIpakTHyeckue 3aHATHSA:
29 OTpakeHne 1 MPETOMIICHHIE CBETA. 2

Tema 5.2 Copep:xanue y4e0HOIro MaTepuaJia:

BosiHoBbIE 1 UnTtepdepennus cBera. KorepeHTHOCTh CBETOBBIX Jiyueil. IHTEpde- 2

CBOIICTBA cBeTAa | peHUMS B TOHKHUX TieHKax. [lomockl paBHo# Tonmuubl. Konbia Hbro-

ToHa. Mcnonp3oBanue nHTephEpEeHIINU B HAyKe U TEXHHUKE.

2 JIudpaxmus csera. Audpaknus Ha IIeId B MapalIeNbHBIX JIydax. 2

Judpakunonnas pemietka. [Tonsitue o ronorpadun.

3 Ionspuzanus nonepeunsix BoiH. [lomspuszanus cseta. J[BoitHoe ny- 2

yenpenomienue. llomspounsl. [lucnepcust cBeta. Buael cnekTpos.

Crextpsl ucmyckanusa. CHekTpbl MOriaomeHus. YiabTpaduosieToBoe u

uH(pakpacHoe n3iydyeHus. Pentrenosckue nyuu. VIx npupona u cBoi-

CTBA.

IIpakTuvyeckune 3aHATHSA:

30 UnuTepdepeHnus ceera. 2

31 Iudpakuus cBera. 2
Pa3zjies 6 DiieMeHTHI KBAHTOBOM (U3MKHN 6

Tema 6.1 Conep:xanue yueOHOro MaTepuaJjia:

KpanToBasi on- | 1 KBantoBas runoresa [Inanka. @oronsl. BHeumnuii ¢porosnekrpude- 2

THKA ckuit 9Qdext. Buyrpennnii potodrddext. Tunsl poTornemeHTos.

Tema 6.2 Conep:xanue yueOHOIro MaTepuaJia:

®du3zuka atroma | | Pa3Butue B3IIAI0B HAa CTPOEHHE BeIlleCTBA. 3aKOHOMEPHOCTU B 2
ATOMHBIX CIIEKTpax BOJOpoAa. SaepHasi MoJesb aToMa.

2 Ombitel D.Pezepdopna. Monens atoma Bomopoaa mo H. bopy. KBan- 2
TOBBIE I'€HEPATOPBHI.

Koncyapranuu: 2

IIpomesxyTouHasi aTTecTalMs: 6

Bcero: 136
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XAPAKTEPUCTHKA OCHOBHbBIX BUJOB
YUYEBHOU JEATEJIBHOCTHU OBYYAIOLIIUXCA

ConepxaHnue XapaKTepruCTHKAa OCHOBHBIX BHJIOB YUeOHOM e TEIBHOCTH
o0ydeHUS oOyuarommxcs (Ha ypoBHE Y4eOHBIX JIeH CTBHIA)
BBenenue YMeHHsT TIOCTAaHOBKH IIeNiel NeSITeIbHOCTH, TUIAHUPOBAHUS COOCTBEHHOU

JESITEIbHOCTU ISl TOCTHKEHUS NOCTABJIEHHBIX L€, MPEIBUICHUS BO3-
MOYKHBIX PE€3yJIbTaTOB ATUX JE€HCTBUIl, OpraHU3alli CAMOKOHTPOJIS U OLICH-
KU TIOJIyYEHHBIX pe3ybTaToB.

Pa3Butre crocoOHOCTH SICHO W TOYHO H3JIaraTb CBOU MBICIH, JIOTUYECKU
00OCHOBBIBaTh CBOIO TOUYKY 3pEHMs, BOCIPUHUMATh M aHAJIN3UPOBATh MHeE-
HUS COOECeTHUKOB, TPU3HABAS IIPABO APYTOro YeloBeKa Ha MHOE MHEHHE.
[IponsBenenne m3MepeHuss (pU3MUECKUX BEJIMYMH U OLIEHKA I'PaHULBI I1O-
TPEMTHOCTEN U3MEPEHUN.

[IpencraBiienne rpaHuilbl NOTPENTHOCTEN W3MEPEHHI TPU MMOCTPOECHUHU I'pa-
(huKOB.

YMeHue BbICKa3bIBaTh TUIIOTE3BI ISl OObSICHEHUS HAOII0JaeMbIX SIBJICHUM.
YMeHue npeasaratb MOJEIH SBJICHUH.

VYka3zaHue rpaHul] IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

N3noxeHne OCHOBHBIX MOJ0KEHUM COBPEMEHHOM HayYHOM KapTUHBI MUPA.
[IpuBenenue mpuMepoB BIUSHUS OTKPHITHI B (M3HKE HA MIPOrPecc B TEXHU-
K€ U TEXHOJIOTUU MTPOU3BOJICTBA.

Hcnoap3zoBanue MHTepHeTa U1 TOMCKa MHGOpMaIUK.

Pa3zgea 1 Mexanuka

Tema 1.1 [IpencraBineHne MEXaHUYECKOrO JABHUKECHMS TeJlda YPAaBHEHUSIMHU 3aBUCUM O-
Kunemaruka CTH KOOPAMHAT U NPOEKLHEN CKOPOCTU OT BPEMEHH.

[IpencraBiieHne MEXaHUYECKOTO JABMKEHHUSI Telna rpaduKkamMu 3aBUCUMOCTH
KOOPIMHAT U MPOEKIHEN CKOPOCTU OT BPEMEHH.

Onpenenenre KOOPAUHAT MPOUIEHHOTO MYTH, CKOPOCTH M YCKOPEHHUS Tema
no rpadukaM 3aBUCUMOCTH KOOPAMHAT U MPOEKIUNA CKOPOCTH OT BPEMEHH.
Ormpenenienre KOOpAMHAT MPONUEHHOTO MyTH, CKOPOCTU U YCKOPEHHS Teja
M0 YpaBHEHHUSM 3aBHCHUMOCTH KOOPJIMHAT M MPOEKIUH CKOPOCTU OT BpeMe-
HU.

[IpoBeneHne CpaBHUTENIBHOIO aHAJIN3a PABHOMEPHOI'O M PAaBHOIIEPEMEHHOI'0
JIBUYKEHUI.

VYkazaHue UCMOJIB30BAHUS MMOCTYMATENFHOIO U BpallaTeIbHOI'O ABMKEHUHN B
TEXHHKE.

[IpunoGperenue ombiTa pabOTHl B TPYNIE C BHIMOIHEHUEM PA3JIMYHBIX COLH-
aIIbHBIX POJICH.

Pa3zpaboTka BO3MOKHOW CHCTEMbI ACHCTBHIA M KOHCTPYKLUU AJIS SKCIIEPHU-
MEHTaJIbHOI'O OIPEAE/ICHNS KHHEMATUYECKUX BEJTUYMH.

[IpencraBnenne napopManuu 0 BUAAX IBIKCHUSI B BUIC TaOJIUIIHI.

Tema 1.2 OnuvcaHue JIBMKEHUS JIHO0O0M MEXaHMYECKOM CHCTEMBbI C IOMOIIBIO TPeX
3akonbl HeloTOHA | BaXKHEHININX 3aKOHA KJIACCHYCCKOM MEXaHHMKH, €CIIM M3BECTHEBI CHIIBI, JCHCT-
BYIOIIIME Ha cocTaBisAmoume e€ tena. [Ipumenenue 3akoHoB HeroTona st
pEeLIEHUsI CIOXKHBIX TPAKTHYECKUX 3a7ad.

Tema 1.3 [IpuMeHeHne 3aKOHAa COXpPAaHEHWS MMIMYJbCa IJsl BBIYMCICHHUS W3MEHEHUU
3aKkoHBI cOXpaHe- | CKOPOCTEH Tell IIPU UX B3aUMOJEHCTBUIX.
HHUA B MeXaHHKe N3mepenne paboThl CUJI M U3MEHEHNE KUHETHUECKOW SHEPTHH Tea.

Brmaucnenne pa6OTBI CHJI ¥ MI3BMCHEHHUS KWHCTUYCCKOU SHCpruu Teia.
Brraucnenue HOTCHHHaHLHOﬁ OHCPIr'uU TCJI B 'PABUTALIMOHHOM I10JIC.
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Omnpeznenenne MOTEHIMAIBHOW PHEPrHH YIPYro neGopMHUpPOBAHHOTO Temna
10 U3BECTHOM JehopMaluu 1 >KECTKOCTH Tea.

[IpumeHeHue 3akoHa COXpaHEHHS MEXaHHMYECKOH SHEepruu Mpu pacyeTax
pe3yJIbTaTOB B3aUMOJEHCTBUIN TeJ I'PAaBUTALMOHHBIMM CHJIAMU M CHUJIAMU
YIPYTOCTH.

VYkazaHue IpaHuIl IPUMEHHUMOCTH 3aKOHOB MEXaHHKH.

VYkazaHue y4eOHBIX JUCIUIUINH, IPH U3YYEHUH KOTOPBIX HUCIIONB3YIOTCS 3a-
KOHBI COXPaHCHUS.

Pa3gesa 2 OcHOBBI MOJIEKY/ISIPHOM (PU3UKH M TEPMOAUHAMUKH

Tema 2.1
OCHOBBI MOJIEKY-
JISPHO-KHUHETH-
YeCKOM TeopHuH.
HNpeanbHblii ra3

Pemenne 3amay ¢ NpuUMEHEHHEM OCHOBHOTO YPAaBHEHMSI MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU T'a30B.

Ormpenenienre nmapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHO-
BaHWM YPaBHEHHS COCTOSHHUS HJIealbHOrO raza. OmnpesencHue mapaMmeTpoB
BEIIECTBA B ra3000pa3HOM COCTOSIHMM M MPOUCXOISAIIMX MPOLIECCOB IO Ipa-
¢ukam 3aBucumoctu p (T), V (T), p (V).

DkcnepuMmenTanbHoe uccnenoanue 3aBucumocta p (T), V (T), p (V).
[IpencraBnenne B Buae rpa)ukoB U30XOPHOI0, H300apHOT0 U U30TEPMUY €-
CKOr0 MpOoILECCOB. Boruncienne cpeaHeil KHHETUYECKOM HEPruu TEMJI0BOr0
JBUKEHUS MOJIEKYJI [10 U3BECTHON TEMIIepaType BEILIECTBA.

BrickaspiBaHue rumnotes s OObSICHEHUs HAONIOMAaeMBbIX SIBICHUN. YKaza-
HUE I'PaHULl TPUMEHUMOCTH MOJIEIN «UJI€aIbHbIN ra3y u 3akoHoB MKT.

Tema 2.2
OcHOBBI TEpMO-
AUHAMUKH

N3mepenne konMuecTBa TEIJIOTHI B Ipoleccax Temionepenauu. Pacyer xo-
JMYECTBA TENJIOThI, HEOOXOAMMOTO IJIsl OCYIIECTBIEHUS 3aJaHHOTO MPOLEC-
ca ¢ reronepenayeil. Pacuer naMeHeHus: BHyTpeHHEH SHEpruu Tel, paboThl
U IEPEIaHHOI0 KOJIMYECTBA TEIUIOTHI C MCIIOIb30BAHHEM I1E€PBOTO 3aKOHA
TEPMOAMHAMUKH.

Pacuer paboTsl, COBEpIIEHHOH ra3oMm, 1o rpaduky 3aBucumoctu p(V). Boi-
YuclieHNe padoThl ra3a, COBEPIICHHOW TPH U3MEHEHUHU COCTOSHUS 110 3aMK-
HyToMy Iukiy. Beraucnenue KIIJ[ mpu coBeprnennn razom paboThI B MPO-
[eccax M3MEHEHMsI COCTOSHUS MO 3aMKHYTOMY LUKITy. OObsICHEHuEe MpHH-
IIUIIOB JIEHCTBUS TEIUIOBBIX MalIMH. JleMoHcTpanus poyiu (GU3MKH B CO3/1a-
HUU U COBEPUICHCTBOBAHUHU TETIJIOBBIX JIBUTATEINEH.

W3noxenue cyTu SKOIOTHYECKUX MpoOieM, 00yCIOBIEHHBIX paboToil Tem-
JIOBBIX JBUTATENle W MPENJIOKEHHE MYTH WX pelIeHUs. YKa3aHHUE TPaHHUIL
IPUMEHUMOCTH 3aKOHOB TE€PMOAMHAMHUKH. YMEHHE BECTH IMAJIOr, BBICIY-
IIMBaTh MHEHUE ONIOHEHTA, Y4aCTBOBATh B JIUCKYCCUHU, OTKPBITO BBIPAKATH
U OTCTanMBaTh CBOIO TOUYKY 3PEHUS.

Pa3zpnes 3 DiiekTpoaMHaMuKa

Tema 3.1
DJIeKTPUYeCKUi
TOK

Brruncienne cuin B3auMOAEHCTBHUS TOYEUHBIX AJIEKTPUYECKHUX 3apsi10B.
Brrunciienne HanpsyKEHHOCTH 3JIEKTPUYECKOr0 IOJIsI OAHOIO U HECKOJIBKHUX
TOYEYHBIX DJIEKTPUUYECKUX 3aPsI0B.

Brrunciienne noreHuHMana 3JIEKTPUUECKOro MOl OAHOIO U HECKOJIBKUX TO-
YEYHBIX JIEKTPUUECKUX 3apsiioB. MI3MepeHne pa3HOCTH MOTEHIIMAJIOB.
N3Mepenne 3Heprun 3JIEKTPUIECKOTO MOJIS 3aPsKEHHOI 0 KOHEHCaTopa.
Brrunciienne 3Heprum 3JIEKTPUYECKOro MoJIsl 3apsyKEHHOr O KOHIEHCaToPa.
Pa3paboTka nnaHa ¥ BO3MOXKHOW CXEMbI JEUCTBHI 3KCHEPUMEHTAIbHOTO
ONPENENIEHUS] DJIEKTPOEMKOCTU KOHJIEHCATOPA U JUAJIEKTPUUYECKOM IMPOHU-
L[aéMOCTH BELIECTBA.

[IpoBeneHne CpaBHUTEIBLHOIO aHAJIN3a TPAaBUTALMOHHOTO M 3JIEKTPOCTATH-
YECKOT 0 MOJIEH.
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Tema 3.2
3aKOHBI IOCTOAH-
HOI'0 TOKA

N3mepenne MoiHoCTH ekTpudeckoro Toka. Mamepenune 3/1C u BHyTpeH-
HEro COIPOTHUBJICHUS UCTOYHUKA TOKA.

BrlintoniHeHHE pacyeToB CHIIBI TOKA M HAIPSDKEHMI HAa y4acTKax JIEKTpHYe-
ckux neneid. OObsICHEHNE HA TPUMeEpE JIEKTPUUECKON L[ENU C ABYMS UCTOY-
Hukamu Toka (D/IC), B KakoM ciydae MCTOYHUK 3JIEKTPUUYECKOH 3Hepruu
paboTaeT B pexMMe IreHepaTopa, a B KaKOM - B peXKHUMe ITOTPEeOUTENs.
Onpeznenenne TeMnepaTypbl HUTH HakaiauBaHus. M3mMepeHne 31eKTpudecKo-
r'0 3apsa JIEKTPOHA.

CHsiTHE BOJBTAMIIEPHON XapAKTEPUCTUKHU JUOA.

[IpoBeneHNEe CpPaBHUTENBHOIO aHAIU3a IMOJIYNPOBOJHUKOBBIX IJUOJOB H
TPUOJIOB.

Hcnonb3oBanue MHTEpHETA U1 TOMCKA HH(OPMAIMH O MEPCIIEKTUBAX Pa3-
BUTHUS MTOITYIIPOBOJHUKOBOM TEXHUKH.

YcTaHOBKA IPUYUHHO-CIIECTBEHHBIX CBS3EH.

Tema 3.3
MarbuuTHoe 1oJjie

W3mepeHne MHAYKIMKA MarHUTHOrO 1oJisl. Berancienue cui, 1edCcTBYIOLIMX
Ha OPOBOAHHUK C TOKOM B MArHUTHOM IIOJIC. Bremucnenne CHIJI, ,IIGfICTByIO-
IIMX Ha IEKTPUYECKUH 3apsl, IBHKYIIUICA B MATHUTHOM I10JI€E.
HccnenoBanue SBICHWI SIE€KTPOMATHUTHOW WHIYKLUUH, CAMOWHIYKIIHH.
Brluucnenue 3Hepru MarHUTHOTO TOJISL.

OObscHeHNe MPUHITUIA I CTBUS 3JIEKTPOIBUTATENS.

OObscHeHue NPUHIUIIA JeHCTBUS TeHEePaTOpa SIEKTPUUECKOT0 TOKA U AJIEK-
TPOU3MEPUTENbHBIX MpuOOopoB. OObBSICHEHHWE MNPUHLIMIA JEHCTBUS Macc-
cnektporpada, YCKOpUTenen 3apsiKeHHbIX dacTull. OObsSCHEHHUE POJIM Mar-
HUTHOTO ITOJI 3eMJIH B JKU3HU paCTeHHfI, JKHBOTHBIX, YCJIOBCKA.
IIpuBeneHue npuMepoB MPAKTUUECKOTO MPUMEHEHUSI U3YUEHHBIX SIBIICHUH,
3aKOHOB, MPHOOPOB, YCTPOUCTB.

[IpoBeneHne CpaBHUTENBHOIO aHAIM3a CBOKCTB 3JIEKTPOCTATUYECKOr 0, Mar-
HUTHOI'O 1 BUXPEBOI'O SJICKTPUICCKUX TTOJIEH.

OObscHEeHHEe Ha NpUMEpEe MArHUTHBIX SBJIEHUH, Mo4YeMy (GHU3UKY MOXHO
pacCMaTpruBaTh KaK MCTAIUCHUIIIINHY .

Paznen 4 Koe0anus 1 BOJTHBI

Tema 4.1
MexannyeckKue
KoJe0aHus

HccnenoBanue 3aBUCUMOCTH Tepuo/a KoeOaHUl MaTeMaTUYecKoro Masit-
HUKa OT €ro JUIMHBI, MacChl M aMIUTUTY/Ibl KoyieOanuii. MccienoBanue 3aBu-
CHUMOCTH Ileprojia KojeOaHui rpy3a Ha Mpy>KUHE OT €ro MacChl U KECTKOCTU
IpYKUHBI. Bpluncienue nepuosna kojeOaHWH MaTeMaTHYECKOro MasiTHUKa
M0 MU3BCCTHOMY 3HAUCHHUIO €ro JJIMHBI. Brmancnenue nepuoaa KoJIeOaHuil
Tpy3a Ha NPYKHUHE 110 U3BECTHBIM 3HAYCHUAM €ro MAacCChl U JXCCTKOCTU TP Y-
*KUHBL. BripaboTka HaBBIKOB BOCIPHHHMATH, aHAJIM3UPOBATh, MepepadaThi-
BaTh U MPEIBSIBIATH HH(OOPMAIIMIO B COOTBETCTBUH C MOCTABIIEHHBIMU 3a/1a-
YaMH.

[IpuBenenue npuMepoB aBTOKOJIEOATENbHBIX MeXaHW4Yeckux cucrtem. [Ipo-
BEJICHU € KJIaCcCU (PUKAIIUU KOJIeOaHWHA.

Tema 4.2
DJIeKTPOMATHUT-
HbIE KOJIeOaHus

Habnronenune ocrmuiorpaMM TrapMOHUYECKHMX KOJIEOAHUW CHUITBI TOKa B IIe-
IIn.

N3mepenne 3IeKTPOEeMKOCTH KOHJeHcaTopa. M3mepeHue WHIYKTHBHOCTH
KaTyIIKH.

UccnenoBanue sBIEHHUS 3JEKTPUUYECKOTO PE30OHAHCA B MOCIEN0BATEIbHOMN
LEMH.

[TpoBenenue aHagoruu Mexay GU3NYECKUMH BEIMYMHAMH, XapaKTEpU3YIO0-
IMMUMHA MCXaHUYCCKYIO U SJICKTPOMAIrHUTHYIO Koje0aTebHbIE CHCTEMBI.
Pacuer 3HayeHM CHJIBI TOKA U HalpsOKCHUS Ha 3JICMCHTAX LCIU IMCPEMCH-
HOT'O TOKA.
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UccnenoBanme mnpuHnuna naeiictBus Tpancpopmatopa. HccrnenoBanue
INPUHIMIA AEWCTBUS I'€HepaTopa epEeMEHHOr0 TOKa.
Ucnonbs3zoBanue MHTepHeTa 171 nmorcka HHGOPMALUU O COBPEMEHHBIX CI10-

cobax mepegauu 3JIEKTPOIHEPIUH.

Tema 4.3
DJIeKTPOMATHUT-
Hbl€ BOJIHBI

OcymectBiieHne paauornepenayu U paauonpuema. VccienoBanue CBOICTB
AJIEKTPOMArHUTHBIX BOJH C ITOMOIIHI0 MOOHMIBHOTO TenedoHa.

Pa3BuTHE 1IEHHOCTHOTO OTHOIICHUS K M3y4aeMbIM Ha YpOKax (U3UKHA 00b-
€KTaM W OCBaMBAaeMbIM BHJaM JeATelbHOCTH. OOBsICHEHUE NMPUHIIAITHAII-
HOT'O Pa3IU4us MPUPOBI YIIPYTUX U AJIEKTPOMATHUTHBIX BOJH. M3noxkeHune
CYTH DKOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX C 3IIEKTPOMArHUTHBIMH KoiieOa-
HUSIMHA U BOJTHAMH.

OOBbsiCHEHUE POJIU JICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX UCCIICIOBAHU-
six BcenenHoH.

Pa3zgea 5 Onruka

Tema 5.1
IIpupona ceera

[IpuMeHeHrEe Ha MPaKTHKE 3aKOHOB OTPaKEHUS M MPEJIOMJIEHUs CBETa MpHU
pelIeHut 3a1ay.

OnpeneneHue CHEKTPadbHBIX T'PAHUI] YYBCTBUTEIBHOCTH YEIOBEUECKOIO
riasa.

YMenue cTpouth n300pakeHus MPEIMETOB, JaBa€MbIE JINH3aAMHU.

Pacuer paccrosinus OT TMH3BI 10 N300paXKEHUS MIPEIMETA.

Pacuer onTH4YeCcKOM CHIBI TUH3EL.

N3mepenne poKyCHOr0 pacCTOSHUS JTMH3BI.

HcnbiTanue MoJiesiell MUKpPOCKONa U TEJIECKOMNa.

Tema 5.2
BoJinoBbIe cBoOli-
CTBa CBETA

HaOmonenue siBneHust HHTEPQEPEHIMH 3JISKTPOMArHUTHBIX BOJIH.
HaGmonenue siBnenust qudpakiyuy 3JIeKTPOMAarHUTHBIX BOJIH.

Habnroenue siBIIieHHS MOJISIPU3ALINH 3JIEKTPOMATHUTHBIX BOJIH.

M3mepeHue AIMHBI CBETOBOI BOJIHBI 110 pE3yJIbTaTaM HAONIOJCHUS SBIICHHS
unteppepenuun. HaGmonenue sBieHus audpaxuuu cBeta. HaGmonenue
SBJICHUS TOJIIPU3ALMU U JAucrnepcuu cBerta. [lowck pa3nmuumii U cxoncTBa
MEXIY TU(PAKIMOHHBIM U AUCIEPCUOHHBIM CHIEKTPaMHU.

[IpuBeneHne MpUMEpOB MOSBICHUS B MPUPOAE U MCHOJIB30BAHUS B TEXHHKE
SIBJICHUI WHTep(epeHIIn, TUPpPaKIUK, MOJSIPU3ANUN U TUCIEPCHH CBETA.
[lepeunciienre METOIOB MO3HAHMS, KOTOPhIC UCIIOIB30BAHBI MPH M3YYCHUU
yKa3aHHBIX SIBICHHH.

Pa3nen 6 DiieMeHTHI KBAHTOBOM (PU3UKHU

Tema 6.1
KBanroBas ontu-
Ka

Habmonenue dotoanexktpudeckoro s dexra. OobsacHeHue 3akonoB Crorne-
TOBA HAa OCHOBE KBAHTOBBIX MPEACTaBJICHUI.

Pacuer MakcuManbHONM KMHETUYECKOW DHEPTUH SJIEKTPOHOB MpH (HOTOIIEK-
TpuueckoM 3¢ deKTe.

Onpenenenne paboThl BBIXOJa JIEKTPOHA MO TpauKy 3aBUCUMOCTU MaKCHU-
MaJIbHOM KMHETUYECKOW SHEpruu (POTO3IEKTPOHOB OT HacTOThl cBeTa. M3-
MepeHue padoThl BBIXOJA SJIEKTPOHA.

[lepeuncnenue npuOOPOB YCTAHOBKH, B KOTOPBIX MPUMEHSIETCS O€3uHEepLu-
OHHOCTB (hoTo3dheKkTa.

OO0bscHEeHNE KOPIYCKYJISIPHO-BOJIHOBOI'O yajlu3Ma CBONCTB ()OTOHOB.
OO6bscHEHNE poJIM KBAHTOBOM ONTHUKH B Pa3BUTHUH COBPEMEHHOM (PU3UKH .

Tema 6.2
Pdusuka atoma

Habumoienne uHeiuaTeIX CleKTPOB.

Pacuer 4acToThl ¥ ATMHBI BOJIHBI HCIYCKaEMOTO CBETa IPH IEPEXoe aToMa
BOJIOPOJIa U3 OJJHOTO CTAIIMOHAPHOTO COCTOSIHUS B JIPYTOE.

OOBsicHEHHE TPOMCXOXKACHUS JHMHEWYaToro CHEKTpa aTroMa BOJOpoAa M
pa3nuuns TMHEHYaTHIX CHEKTPOB pa3IMYHBIX Ta30B.
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HccnenoBanue nMHEHYaTOro CekTpa.

Hccnenoanme npuHImna padoTsl JIOMHUHECIIEHTHOH JTaMITbL.

Habnronenue un o0bsicHeHHE TPUHIUIIA JEHCTBUS Ja3epa.

[IpuBenenne mpuUMEpOB HCIOIB30BAHMS Jia3epa B COBPEMEHHOW HayKe M
TEXHUKCEC.

UcnonszoBanne HMHTepHeTa ais moucka WHGOpPMAMH O MEPCIEKTHBAX
NPUMEHEHUS J1a3epa.
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YCJOBUSI PEAJIM3AIIMA YUEBHOM JUCIUILINHBI

1 MarepuajJbHO-TEXHUYECKOE O0eclieyeHUe peaju3anuu padouyeil mpo-
rpaMmbl

st peanuzanuu pabodeil mporpaMmbl Y4€OHON AUCIUIUIMHBI IPETYCMOTPEHbI
CJICIYIONINE CHEelUANIbHbIC MMOMEIICHUS, OCHAIlCHHbIE 000PYJI0BaHUEM U TEXHHUYE-
CKUMH CpeACTBAaMU O0YyUCHHUS:

1.1 KaGuner ¢pusuku:

Pabouee mecto npenogaBarens - 1, paboune Mecta obydaromuxcs - /9.

Hocka marauTHO-MapkepHas noBopotHas (100x180) - 1 .

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

Cucremnsiii 610k "TM cuctemsr” - 1 mT.

MonwuTop - 1 mrT.

[Tpoextop ViewSonic PG706HD - 1 mit.

Oxpan s mpoektopa « SAKURA CINEMA MOTOSCREEN PRO» - 1 mir.

ITporpammuoe obecneuenne: Microsoft Windows 10, Microsoft office (Word,
Excel, Access), Google Chrome, Maple 12, Foxit PDF Reader.

1.2 JlaGoparopusi Gpusukmu:

Pabouee mecto npernogaBarens - 1, paboune Mmecta oOydaronuxcs - 26.
JHocka marauTHO-MapkepHasi moBopotHas (100x180) - 1 .
JlaGopaTtopHoe 0bopyioBaHUE:

- BosibT™MeTp B7-16A - 8 mit.;

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

- redeparop ['3-112 - 2 mr.;

- redeparop 1'3-102 - 1 wr.;

- 1abopaTopHBIiA CTeHT - 16 mT.;

- ociiuyiorpad C1-83 - 8 mir.

2 UndopmanuonHoe odecnieyeHne peajanu3annu padoyeil mporpamMmsl

Jlns peanuzainuu pabouei MporpaMmbl Y4eOHOM MUCIUILIMHBI OMOJIMOTEUHBIN
doHI 00pa3oBaTEeNbHONW OpraHW3allMd HWMEET TIeYaTHBIE W/WIM JJICKTPOHHBIE
oOpa3oBareibHbIE M  HMH()OPMAIIMOHHBIE  PECYPCHl, PEKOMEHIyeMble I
UCTIOJIH30BaHMS B 00pa30BaTEIHbHOM IPOIIeCcCe:

2.1 OcHOBHbBIE 3J1€eKTPOHHbIE U3TAHUS:

1. U3eprun O.T. ®usuka: yueonuk aia 10 knacca . / 3.T. U3eprun. - Mocksa :
Pycckoe cmoso, 2021. - 272 c¢. - ISBN 978-5-533-02002-2. - URL:
https://ibooks.ru/bookshelf/374943/reading. - TekcT: 371eKTPOHHBIH.

2. Uzeprun D.T. ®usuka: yuebnuk mns 11 xmacca . bazoBwiii yposens / O.T.
Mzeprun. - Mocksa : Pycckoe cioBo, 2021. - 224 c. - ISBN 978-5-533-02003-9. -
URL.: https://ibooks.ru/bookshelf/374944/reading. - TekcT: 3JE€KTPOHHBIHA.
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2.2 JlonoJHUTENbHbIE JIEKTPOHHbIE U3IaHUS:

1. Yakak, A. A. ®usuka : yueoHoe nmocoodue maist CIIO / A. A. Yakak, C. H. Jle-
tyra. — Capatos : [IpodobpazoBanue, 2020. — 541 c¢. — ISBN 978-5-4488-0667-4.
— Texct : anexkrponnsiii // udposoit obpazoBatenabHbiii pecypc [PR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/92191.html. — Pexum mocrtyma: s
aBTOPU3HUP. NTOJIb30BATEIIEH.

2. ImutpueBa, E. . ®usuka : yuebnoe nmocodbue / E. N. Imurpuena. — 2-¢
u3n. — Caparos : A#t [lu Op Menua, 2019. — 143 ¢. — ISBN 978-5-4486-0445-4.
— Teker : snexTpoHHblld // DnekTpoHHO-OMOIMOTEeuHas cucremMa IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/79822.html. — Pexum moctyma: mjs
aBTOPU3UP. NIOJIb30BATEIIEH.

2.3 J/lonoJHUTEIbHbIE HCTOYHHKH:

1 www.fcior.edu.ru (denepanbHbiii IEHTp UHGOPMAITMOHHO-00Pa30BaATEIBLHBIX
pECYPCOB).

2 wwww.dic.academic.ru (Axagemuk. CoBapu U SHITUKIIOTICIHH ).

3 www.booksgid.com (BooksGid. DnekTpoHHas 0ubimoreka).

4 www.globalteka.ru (I'mo6anreka. ['mobanbHass OMOMMOTEKa HAYYHBIX peCyp-
COB).

5 www.window.edu.ru (EnquHoe okHO tocTyma k 00pa3oBaTelibHBIM pecypcam).
www.st-books.ru (JIydmmas yueOnas nuteparypa).

6 www.school.edu.ru (Poccuiickuii oOpa3oBaTenbHBI TOpTal. J{OCTYIHOCTS,
KauecTBO, 3PHEKTUBHOCTD ).

7 www.ru/book (DnekTpoHHass OMOIHOTEUHAS CHCTEMA).

8 www.alleng.ru/edu/phys.htm (O6pa3oBarenbHbie pecypcbl MaTepHera - ®u-
3HKa).

9 www.school-collection.edu.ru (Exgunas xomtekmus 1udpoBbIX 00pa3oBa-
TEJLHBIX PECYPCOB).

10 www.n-t.ru/nl/fz (HoGeneBckue naypeaTsl Mo Gusuke).

11 www.nuclphys.sinp.msu.ru (aepnas pusuka B Untepuere).

12 www.kvant.mccme.ru  (Hay4Ho-monymnsipHbeId  (U3UKO-MaTEeMAaTHYECKHIM
xypHan «KBaHT»).

13 www.yos.ru/natural-sciences/nhtml (EctecTBeHHO-Hay4IHBIN KypHAI IJIS MO-
nonexu «IIyTe B HayKy»).
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