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23.07.2015) ¢ yrounenusimu OI'AY «DUPO» ot 23.07.2017r. u Tpedoanmii ®I'OC cpeaHero obiiero
oOpa3oBaHus.

ABTOp Nporpammsl: , IPeTo1aBaTeb PU3UKU

PaGouas nporpamma paccMoTpeHa Ha 3aCe/IaHUU LIUKJIOBOM METOINYECKOM (MpeAMETHOMN ) KOMUCCHH ecTe-
CTBEHHO-HAYYHBIX U TYMaHUTAPHBIX TUCIMUILIMH.

IIporoxoin 3aceqanust Ne 1 ot «31» aBrycra 2020 r.

[Ipencenarens HUKIOBON METOAMYECKOH (IIPEAMETHON) KOMUCCUU

Fl

bopomquna E.A. - A

COI''TACOBAHO

3am. nupekropa ¢punmmana no YMP b Anekcanaposa M.O.

«31» asrycra 2020r.

PykoBomuTens OMOIMOTEUHOM CHCTEMBI Pomanosa M.H.




Conep:xanue

1. ITacmopT paboueii mporpaMMbl U CHUILTHHBI

1.1. IlosicHuTENBbHAA 3aMIMCKa

1.2. O06miast xapakTepucTUKa yueOHON TUCIUILTUHBI «DU3HKa»
1.3. Mecto y4eOHOM NUCIUILTUHBI B Y4€OHOM IIJIaHe

1.4. Pe3ynbTaThl OCBOCHUS y4eOHOW AMCHIUIUINHBI

2. CTpyKTypa U coJep:kaHHue TUCHUILINHBI

2.1. Coneprxkanue y4eOHON TUCITUTIIMHBI
2.2 Tematuueckuii miax
3. YcaoBus peaquzanuu padoueil MporpaMMbl JMCHUIIIHHBI

3.1. XapakTepucTrKka OCHOBHBIX BUIOB YUEOHOU JEATEIHLHOCTH CTYJCHTOB
3.2. Y4eOHO-METOAMYECKOE U MaTepUAIbHO-TEXHUYECKOE 00ecreueHre MporpaMmbl
y4eOHOI esTenbHOCTH «DHU3uKay

3.3. Uudopmanronnoe obecriedyeHre 00y4eHus



1. ITacmopT padoueii NporpaMMsbI M CUHUIIIMHBI

1.1. ITosicHuTeILHASA 3aMIUCKA

PaGouas mporpaMmma AMCHMILIUHBI ABJISETCS YacThIO OCHOBHOW 00pa3oBaTeNIbHON Mporpammsbl ¢uinaia
«JIpITKapUHOY» TOCYAapCTBEHHOTO YHUBEpcuTeTa «/{yOHa» mo nmpodeccuu cpennero npodeccnoHaIbHOTO
obpazoBanus 13.01.10 j1eKTPOMOHTEP MO PEMOHTY U 00CIY:KMBAHUIO 3JIeKTP00OOpya0BaHusi (10 OT-
pacisim).

[TporpamMma o61e00pa3oBaTeNbHON Y4eOHOW NUCIUTUTHHBI «DU3KKay MpeIHa3HAueHa U U3ydeHus Qu-
3UKH B MpodeccnoHanbHbiXx o0pa3zoBaTenbHbix opranuzanusax CIIO, peanusyromux o0pa3oBaTeIbHYIO
nporpaMMmy cCpeaHero oOmero oOpa3oBaHUS B Tpejaeiax OCBOSHHS OCHOBHOM 00pa30BaTENbHOM IPO-
rpammbl CITO (OOIT CTIO) Ha 6a3e 0CHOBHOTO 00111eTr0 00pa30BaHus MPHU MOATOTOBKE KBATH(HUITUPOBAH-
HBIX pabouuX, CIy)KaIlIKX, CIIEIHATIICTOB CPETHETO 3BEHA.

[Iporpamma pazpabortana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmiero 06pa3oBaHus, MPEIbABIIEMbBIX
K CTPYKTYpE, COJCPKAaHUIO U pe3yIbTaTaM OCBOCHHUS yU4eOHOU AUCIUILTHHBI «DU3HKaY, B COOTBETCTBUH C
PexoMenganusiMu 1o opraHu3alyy MoJydeHus CpeiHero oouiero oopazoBaHus B Mpejesiax 0OCBOEHUS 00-
Pa30BaTENBHBIX MPOTPAMM CPEIHETO MPo(ecCHOHANTBHOT0 00pa30BaHus Ha 0a3e OCHOBHOTO 001Iero oopa-
30BaHUs C y4eTOM TpeboBaHMi (hefiepatbHbIX FOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB U MOTyYa-
eMOi mpoeCCur MM CIEeNHUATbHOCTH CpPeIHETro NmpodeccnoHaabHOro obpasoBanus (muceMo Jlemapra-
MEHTa TOCYJapCTBEHHOM MOJUTHKYU B cepe MoAroToBkH padouunx kajapos u 110 Munobpuayku Poccun
ot 17.03.2015 Ne 06-259), ¢ yuerom [IpumepHOii OCHOBHOW 00pa30BaTeIbLHOM MTPOTrpaMMBbl CPETHETO 00-
1iero o0pasoBanus, 0J0OpEHHON peleHueM GeIepantbHOro yueOHO-METOUUYECKOT0 00BEeAMHEHUS 110 00-
meMy oopazoBanuio (poTokod ot 28 utoHs 2016 1. Ne 2/16-3).

Copepxanue nmporpaMmMbl «PHU3MKay HAMPABICHO HA JOCTIXKEHUE CIETYIOMINUX LeJIei:

OCBOCHUE 3HAHUH O QyHIAMEHTAIBHBIX (PM3MUECKUX 3aKOHAX W MPUHITUIAX, JICKAIIUX B OCHOBE COBpE-
MEHHOM (hHU3MUeCKOil KapTUHBI MUPA; HAaNOOJIee BaXKHBIX OTKPBITUSAX B 007acTH (DU3UKH, OKA3aBIIUX OTpe-
JCIISTOINeE BIMSIHUE HAa PAa3BUTUE TEXHUKU U TEXHOJIOTUW; METOJIaX HAYYHOTO MTO3HAHUS MTPUPOJIBI;

* OBJIQ/ICHUE YMEHUSIMH MPOBOJIUTH HAOIIOICHUS, TNIAHUPOBATH U BBIMOJIHITH SKCIIEPUMEHTHI, BHIIBUTATh
TUIIOTE3bl U CTPOUTH MOJICIU, IPUMEHSThH TOJTYICHHBIC 3HAHUS 10 (PU3HKE /Il 0OBSICHEHUS pa3HOOOpas3-
HBIX (DU3UYECKUX SIBJICHHUM U CBOMCTB BEIIECTB; MPAKTUYECKU UCTIOIB30BaTh (PM3MUYECKUE 3HAHUS; OIICHH-
BaTh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(DOpMAIIHH;

* pa3BUTHE MO3HABATENIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B IMpoliecce
MPUOOPETEHUS 3HAHUN U YMEHHI 10 (PU3HUKE C MCIIOIH30BAaHUEM PA3IUYHBIX HCTOYHUKOB HH(DOPMAIINH U
COBpPEMEHHBIX HH(POPMAITHOHHBIX TEXHOJIOTHIA;

* BOCITUTAHUE YOCIKICHHOCTH B BOBMOXHOCTH TIO3HAHUS 3aKOHOB ITPUPOJIBI, HCIIOTH30BAHUS JTOCTHKEHUH
¢bu3MKM Ha Oy1aro pa3BUTHUS YETOBEUECKOHN IMUBUIM3AIMH;, HEOOXOIUMOCTH COTPYTHUYECTBA B MPOIIecce
COBMECTHOTO BBITIOTHCHHSI 3a/1a4, YBAKUTEIILHOTO OTHOIICHHSI K MHCHHIO OIMOHEHTA MPH O0CYXICHUN
Mpo0JIeM eCTeCTBEHHO-HAYYHOTO COAEPKaHUs; TOTOBHOCTU K MOPAJIbHO-3TUYECKOM OlIEHKE MCIOIh30Ba-
HUS HAYYHBIX JIOCTMKCHUH, 9yBCTBA OTBETCTBEHHOCTH 32 3aIUTYy OKPYXKAIOIICH CPEJIbI;

* HCIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUM U YMEHUHN AJIsl pelIeHUs] IPAKTUUYECKUX 3a/1ay MOBCEAHEBHOU
KHU3HU, oOecrieueHus: Oe30MacCHOCTH COOCTBEHHOM >KM3HHU, PAlMOHAJIBHOTO IPHUPOIOIOJIB30BAHUS U
OXpaHbl OKPY’KaIOIIel cpeibl 1 BO3MOXKHOCTh MPUMEHEHUSI 3HAHUI TTPU PEIICHUH 3aa4, BOSHUKAIOUIUX B
nocyenyroiei mpodeccuoHaIbHON AesITETbHOCTH.

B nporpammy BKITIOUEHO cofiepKaHKe, HAallpaBJIeHHOE Ha (POPMHUPOBAHUE Y CTYEHTOB KOMIIETSHIIHIA, He-
o0xomumbIx st kauectBeHHOTo ocBoeHHs OOII CITO Ha 6a3e ocHOBHOTO 00IIeT0 00pa30oBaHUs C TMOJY-
YeHHEeM CpEJHEro oOIero oOpa3oBaHUs; MPOTpaMMbl TOJTOTOBKH CIICHUATHCTOB CpPETHETO 3BEHA
(TIIICC3).

[TporpamMma y4ueOHOM AuCIUIIITNHBI «DH3UKa» SBISETCS OCHOBOU I pa3paboTku pabodux MporpaMmM, B
KOTOPBIX TpodeccHoHaNbHBIE 00pa30oBaTeIbHBIE OPTaHU3AINH, PEATU3yIOIINe 00pa30BaTeNFHYIO TIPO-
rpammy cpeaHero obuiero oopasoBanus B npenenax ocBoeHus OOII CIIO na 6a3e 0CHOBHOro 00IIero
00pa3oBaHUsI, YTOUHSIOT COACpPKaHUE YIeOHOTO MaTepraia, MoCiIeI0BaTeIbHOCTh €ro H3yUeHNUs, pacipe-



JelieHre y9eOHBIX 9acoB, TEMATUKY pedepaToB, MHINBUyaTbHBIX IPOCKTOB, BUABI CAMOCTOSTEIHHBIX pPa-
00T, yuauThIBas Crieln(UKY MPOrpaMM IMOATOTOBKU KBATH(DUIIMPOBAHHBIX PA0OYHX, CITYXKAIUX U CIEIHa-
JIMCTOB CPEIHET0 3BE€Ha, 0CBaNBAaEMON MPO(PECCUH HITH CIICIIHATIBHOCTH.

[Tporpamma MO>KET HCIIOIB30BATHCS IPYTUMH MTPO(HECCHOHATLHBIMU 00pa30BaTEIbHBIMUA OpPraHU3aIHsSIMHY,
peanu3yommMi 00pa3oBaTeNbHYIO MPOrpaMMy CpeIHero o0miero oOpa3oBaHUsS B Mpeaeiaax OCBOCHUS
OOII CIIO na 6a3e ocaoBHoro o6miero oopazosanus (IITICC3).

1.2. O0masi XapaKkTepUCTHKA Y4eOHOi TUCUHILUIHHBI « DU3HKAY

B ocHoBe yueOHoii qucuurumabl «Du3nkay JIeKHUT yCTaHOBKA Ha (POPMUPOBAHHE Y 00y4aeMbIX CUCTEMBbI
0a30BbIX MOHATUN (DU3UKHU U MIPEJICTABICHUI O COBPEMEHHOM (PU3NYECKOM KapTHHE MUPA, a TAK)KE BbIpa-
00TKa YMEHUN IPUMEHATH (PU3HUECKUE 3HAHUS KaK B IPO(ECCHOHATLHON IATEIbHOCTH, TaK U JJIs peliie-
HUS KU3HEHHBIX 33/1a4.

MHor#ue moJyio’keHusl, pa3BuBaeMble (PU3NKOM, pacCMaTPUBAIOTCS KaK OCHOBA CO3JIaHUS M MCIIOJIb30BAHMS
MH(OPMALIMOHHBIX M KOMMYHUKAaMOHHBIX TexHonoruit (MKT) —oanoro u3 Hanbolsiee 3HAYUMBIX TEXHO-
JIOTUYECKHUX JIOCTUKEHU COBPEMEHHOW [IUBWIIA3ALIHH.

®du3uKa JaeT K4 K IOHUMaHUI MHOTOYMCIICHHBIX SBJIEHUH U MPOIIECCOB OKPYKAIOIIET0 MUpa (B ecTe-
CTBEHHO-HAy4YHBIX 00JaCTSAX, COLMOJIOTHH, SKOHOMHUKE, SI3bIKe, JIUTEpaType u np.). B ¢usuke hopmupy-
I0TCS MHOTHE BUJIBI ACSITEILHOCTH, KOTOPbIE HIMEIOT METapeAMETHbIHN XapakTep. K HUM B iepByIo ouepeab
OTHOCATCS: MOJEIMPOBAaHHE OOBEKTOB M TPOLIECCOB, IPUMEHEHNE OCHOBHBIX METOJIOB TTO3HAHUS, CH-
CTeMHO-MH(OPMAIIMOHHBIN aHANN3, (HOPMYIMPOBAHKE TUIIOTE3, AHAJIU3 U CHHTE3, CPaBHEHHE, 0000IIeHHE,
CHCTEMaTH3allKs, BBISIBJICHNE IPHYUHHO-CIIEICTBEHHBIX CBS3€H, MOMCK aHAJIOTOB, YIIPaBJICHUE 00bEKTaMHU
u nponeccamu. IMEeHHO 3Ta TUCIUIUIMHA MO3BOJISET MO3HAKOMUTH CTYACHTOB C HAYYHBIMU METOJaMH T10-
3HaHUS, HAYYUTh UX OTIMYATh TUIIOTE3Y OT TEOPHH, TEOPUIO OT IKCIIEPUMEHTA.

@du3uka UMeeT OueHb OOJNIBIIOE W BCEBO3PACTAIOLIEE YHCIO MEKIUCIHUIUIMHAPHBIX CBA3EH, MpUYeM Ha
YPOBHE KakK MOHSATHIHOTO ammapara, Tak 1 HHCTpyMeHTapus. Cka3aHHOE MO3BOJISET paccMaTpuBaTh (Gu-
3UKY KaK METaIUCIUILINHY, KOTOpask MPea0CTaBIsET MEKIUCITUIUIMHAPHBIN S3bIK ISl OMUCAHUS HAYYHOU
KapTHHBI MUDA.

®dusuka ABIAETCS CUCTEMOOOPpa3yoIM (HaKTOPOM AJIs €CTECTBEHHO-HAYUHBIX YUeOHBIX MPEIMETOB, MO-
CKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KAT B OCHOBE COACP)KaHUSI XUMUH, OMOJIOTUH, TeoTrpaduu, aCTPOHOMUU H
CMELUANBHBIX AUCHUIUIUNH (TEXHUYECKas MEXaHUKa, JICKTPOTEXHHKA, IEKTPOHUKA U JIp.). YueOHas auc-
nurinHa «PU3KMKa» Co3AaeT YHUBEPCAIbHYIO 0a3y i N3y4eHHs 001enpodecCHOHANBHBIX U CTICIHATb-
HBIX TUCLMILIMH, 3aKja/pIBas (QyHIAMEHT AJIs MOCIEAYIONIero 00yueHus CTyICHTOB.

Ob6nanast TIOTMYECKOM CTPOMHOCTBIO U OMMPAsCh HA AKCIIEPUMEHTaIbHble (DaKThl, yueOHas NUCUUIUIMHA
«Pu3uka» GopMUpPYET y CTYCHTOB MOAJIMHHO HAyYHOE MUPOBO33peHue. Pu3nka sSBiIsIeTcss OCHOBOM yue-
HUS 0 MaTepPHAIbHOM MHPE U PEIIaeT MPOOIEMBI TOTO MHpA.

N3yuenue ¢pu3uku B IpodeccuoHanbHbIX 00pa30BaTeIbHBIX OPraHU3alusiX, peau3yoIuX 00pa3oBaTelb-
HYIO POrpamMMy CpeiHero oOuiero oopa3oBaHus B peieaax OCBOCHUS

OOII CIIO Ha 6a3e ocHOBHOTO 00111er0 00pa30BaHMs, UMEET CBOU OCOOEHHOCTU B 3aBUCUMOCTH OT IPO-
¢buns npodeccnoHaTBLHOTO 00pa3oBaHMs. DTO BBIPAKAECTCS B COJIEPKAHUU OOYyUEHHUsI, KOJTMYECTBE YacoB,
BBIJICJIIEMBIX Ha U3yYEHHE OTAEIbHBIX TEM IPOTPaMMbI, ITyOHMHE UX OCBOCHMS CTYAEHTaMH, 00beMe U Xa-
paKTepe MPaKTHUECKUX 3aHATHH, BUAAX BHEAYIUTOPHON CAMOCTOSITEIbHON pabOTHI CTYIEHTOB.

ITpu ocBoenun cnenumansHocteit CIIO ecrecTBeHHO-Hay4HOTo NMpoduisd NpopecCHoHaIbHOT0 00pa3oBa-
Hus pusuka uzyyaercs Ha 6azoBom ypoBHe PI'OC cpemanero obirero 06pa3oBaHusi, MpyU OCBOCHUH CIICIIH-
anpHocTell CIIO TexHmueckoro mpoduis npodeccuoHanbHOro obpa3zoBaHus (U3MKa U3ydaercs: Oolee
yrayOieHHo, Kak npoduiibHas yueOHas IMCUUIUIMHA, YYUThIBatoIIas crnenuduky ocBauBaeMbIX mpodec-
CHI WM CHeMaIbHOCTEH.

[Tpu ocBoenuu npodeccuii CI10 u cnennansHocTelt CI1O conmanbHO-9KOHOMUYECKOTO U TYMaHUTAPHOTO
npoduiieit mpodeccuoHanbHOro 0opa3zoBaHus (GU3MKa U3y4aeTcss B COCTaBE MHTEIPUPOBAHHON yueOHOM
muctuiiuHel «EcTecTBO3HaHME) 00s3aTenbHON npeameTHo obnactu «EctectBennbie Hayku»y PI'OC
cpenHero obmiero 0opa3oBaHusl.

B conep:xanun yueGHON JUCIUIUIMHBI 110 PU3UKE MIPU MOATOTOBKE 00YJarOMIMXCs IO MPOPECCHUSIM U CIie-
[UAIBHOCTSM TE€XHUYECKOTro Mpoduiist mpodeccnoHaIbHOro 0opa3zoBaHus NpoduiIbHON cocTaBisromeit



SBIIIETCSL pa3fen «NEeKTPOJAUHAMUKA», TaK KaK OOJBITUHCTBO MPOQECCHI U CIeHaTbHOCTEH, OTHOCS-
IIUXCS K 9TOMY MTPOQUITIO, CBSA3aHBI C JIEKTPOTEXHUKON U 3JICKTPOHUKOIA.

Coneprxanue yueOHON TUCIUIUTMHBL, peali3yeMOoe IPHU MOATOTOBKE 00yYarOIUXCcs 110 MPO(ecCcHsiM U CIie-
[IUATLHOCTSIM €CTECTBEHHO-HAYYHOTO MPOGUIIst MPoeCCHOHATLHOTO 00pa30BaHusl, HE UMEET SIBHO BBIpa-
KEHHOM MPOUIBHON COCTABIISAIONICH, TaK KaK MPO(ECCHH U CIENUAIbHOCTH, OTHOCSIIUECS K 3TOMY IPO-
¢bwio oOyueHus, He UMCIOT NMPEUMYIIECTBEHHOW CBS3HM C TEM WJIM MHBIM paszenoM ¢usuku. OqHaKo B
3aBUCHUMOCTH OT mosrydaeMoit mpodeccun CIIO mnu crienmansaoctu CITO B pamMkax eCTECTBEHHO-HAY4Y-
HOTro TpoduiIs MPOPECCHOHATLHOTO 00pa30BaHMUs MOBBIICHHOC BHUMAaHUE MOXET OBITh YACICHO H3y4Ye-
HUIO pasaena «MonekymsipHas pusuka. TepMoauHaMuKay, OTACTBHBIX TEM pa3zena «JICKTPOIUHAMUKA
1 OCOOCHHO T€M IKOJIOTHUYECKOTO COJCPKAHUS, TIPUCYTCTBYIOUIMX TIOYTH B KAXKIOM pa3Jiele.
Teopernueckue cBeaeHHs 10 (PU3MKE JOMOTHAIOTCS JEMOHCTPAUAMU U Ta00paTOPHBIMH paboTaMHu.
N3zyuenne o01eoOpa3oBaTeibHOM yueOHOM AUCIUTUIMHBI «DH31Ka) 3aBEpIIaeTCs TOBEICHUEM UTOTOB B
dopme nuddepeHImpoBaHHOTO 3aUeTa WU SK3aMEHa B paMKaX MPOMEXYTOYHOH aTTECTAIlMH CTYJCHTOB B
nporecce ocBoenus OOII CITO ¢ nmonyuenuem cpeanero odmero oopazoanus (ITIICC3).

1.3. MecTo y4eOHOM TUCHUILINHBI B y4eOHOM IIaHe
JucnumninHa BXoauT B 00111€00pa3oBaTeIbHbIN LUK U OTHOCUTCS K 6a30BBIM 00111€00pa30BaTEIbHBIM

JUCLUILINHAM.

1.4. Pe3yabTaThl 0CBOEHHA YU4eOHOI 1M CHHUNIHHBI

OcBoenue coaepxanus yueOHON AuCIUIUINHBL «Du3nkay 00ecreunBaeT TOCTUKEHUE
CTY/ICHTaMH CJICJYIOLINX Pe3yJabTATOB:
* TUYHOCMHDBIX:
— YYBCTBO TOPJIOCTH ¥ YBaXXCHUS K UCTOPUU U JOCTHIKECHHSIM OTCUCCTBCHHOW (PU3MUECKON HAyKH; (HU3H-
YECKU TPAMOTHOE TIOBEJICHUE B TPO(HECCUOHATILHON JISATSIBHOCTH B OBITY IIPH OOpAICHUH ¢ IPUOOpaMu
U YCTPOKMCTBaMU;
— TOTOBHOCTH K IIPOJIOJKCHUIO 00pa30BaHUS U IMOBBIMICHUS KBATH(PHUKAIIMN B U30paHHOM TpodhecCHoHalb-
HOM JICATEIBHOCTH M 00BbEKTUBHOE OCO3HAHUE POJIM (PU3HUYCCKUX KOMIICTCHIIUH B 3TOM;
— YMEHHE MCTOJIb30BaTh JOCTUKEHHSI COBPEMEHHOM (hr3nuecKkoi HayKu U (U3MYECKUX TEXHOJIOTHM 1is
MOBBIIIEHUS] COOCTBEHHOTO MHTEIIEKTYalIbHOTO Pa3BUTHUSL B BHIOPAHHOM MPOPECCHOHATBHON JIeATENbHO-
CTH;
— YMEHHE CaMOCTOSITENTLHO JJOOBIBATh HOBBIE /15l ce0s1 PU3NUECKUE 3HAHUS, UCTIONB3YS JIJISl 9TOTO JOCTYII-
HbI€ HCTOYHUKU MH(OpMaLIUK;
— YMEHHE BBICTPanBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIIEHUS B KOMaH/ € TI0 PEIIEHUI0 O0IINX 3a1a4;
— YMEHHUE YIPABJISITH CBOCH MO3HABATEIHLHOM JESITEIIbHOCTHIO, MPOBOJAUTH CAMOOIIEHKY YPOBHSI COOCTBEH-
HOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;
* MemanpeomemHblx:
— HCTIONB30BaHUE PA3IUYHBIX BUJOB MO3HABATENbHON ACSITENBFHOCTU IS pelieHUs (PU3NYeCKuX 3ajad,
HpI/IMeHeHI/IC OCHOBHBIX MCTOIOB ITO3HAHUS (Ha6JHO)IeHI/I$I, OIIMCaHMusl, I/ISMepeHI/ISI, 3KCHepI/IMeHTa) JJIA
M3YYEHHUS Pa3IMYHbIX CTOPOH OKPYKAIOIIEeH JeHCTBUTENFHOCTH;
— UCIIOJIb30BaHHUEC OCHOBHBIX I/IHTGJ’IJ’IGKTya.TII)HI)IX onepaunﬁ: IIOCTAaHOBKH 3aJ1a4u,
(dbopMynupoOBaHUS THUIIOTE3, aHAIM3a U CHHTE3a, CPaBHEHHUS, 00OOIICHHS, CHCTEeMATU3allu1, BBISIBICHUS
MIPUYHUHHO-CJIEICTBEHHBIX CBS3€H, OUCKa aHaIoroB, GOpMYyJIMPOBAHUS BBIBOJIOB JJISl U3YYEHUS pa3iiny-
HBIX CTOPOH (PU3NYECKUX OOBEKTOB, SIBICHUH U TIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTa-
KHMBaThCsl B MPOPECCUOHAIBHOM cdepe;
— YMEHHE TeHepUPOBATh UJCH U OTPEIENATh CPEICTBA, HEOOXOAMMBIE ISl X Peallu3alllu;
- YMGHI/IG HUCIIOJIB30BAThH pa3J'II/I‘-IHBIe NUCTOYHUKU I HOHy‘IeHI/IH (1)1/13H‘IGCKOI>1 I/IH(bOpMaI_[I/II/I, OLICHUBATH €€
JIOCTOBEPHOCTb;
- YMGHI/IG aHaHHSI/IpOBaTI) 158 Hpe}ICTaBHHTL I/IH(i)OpMaIII/IIO B paBJ’II/I'-IHI)IX BUAax,
— yMeHHUe NyOJIMYHO TPEACTABIATH Pe3ylbTaThl COOCTBEHHOTO HCCIEAOBAHMS, BECTU NUCKYCCHUH, JO-
CTYITHO U TAPMOHHUYHO cOoYeTas cojepkanue u GopMbl MpeAcTaBIsieMoi HHpOpMaInH;



* npeoMemHuIxX:

— c¢(hOpPMHUPOBAHHOCTH MPEJICTABICHUN O POJIU U MeCTe (PU3UKH B COBPEMEHHOM HAy4YHON KapTHHE MUPAa;
MOHUMaHKue (pU3NIECKON CYIHOCTH HA0II01aeMbIX BO BeeneHHol siBeHuit, posm pusmnku B hopmupoa-
HHUH KPYro30pa ¥ (PyHKINOHAIBHON TPAMOTHOCTH YeJIOBEeKa JUISl PEIICHHUS MPAaKTHUECKHX 3a/1ay;

— BIIQJICHUE OCHOBOMNOJAraloMIMMU (PU3NYECKUMHU MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPH-
SIMH; YBEPEHHOE HCITOJIb30BaHHNE (PM3NUECKON TEPMUHOIOTUH U CUMBOJIMKH;

— BJIaJICHHE OCHOBHBIMH METOJAMU HAYYHOTO [TO3HAHMS, UCIIOJIb3YeMbIMH B (PU3HKE: HAOIIIOJCHUEM, OTTH-
CaHUEeM, U3MEPEHUEM, SKCIICPUMEHTOM;

— yMeHus1 00pabaTbIBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKUBATH 3aBUCUMOCTh MEXy (DU3MUECKIMHU Be-
JMYUHAMH, OOBACHSITH OJIy4YCHHBIE PE3yIbTAThl U JEIaTh BHIBOIBI;

— c(OPMHPOBAHHOCTH YMEHUS peIiaTh (PU3MUECKUE 3a/1aUH;

— c(OPMHUPOBAHHOCTh YMECHHUS MPUMEHATH ITOJyYCHHBIC 3HAHUS Ui OOBSICHEHUS YCIOBHUI NMPOTEKaHUS
¢bu3nvecKkux SBJICHUI B pUpoje, NpodheccHoHaIbHON chepe U A NPUHATHS MPAKTHUYECKUX PEIIeHUH B
MIOBCETHEBHOM KH3HU;

— c(hopMHUPOBAHHOCTH COOCTBEHHOM MO3UIMH 10 OTHOIIEHUIO K (PU3HUECKON MH(OPMAITUH, ITOITy4aeMOi
U3 pa3HBIX UCTOYHHUKOB.



2. CTpyKkTypa U coiepKaHue IUCHUTITHHBI

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHBIX 3aHATHI
KosmyecTBo 4acoB Ha 0CBOeHHE NPOrPAMMBI AU CLHUILIHHBI

MakcumanbHOM yueOHON Harpy3ku oOy4varomierocs 270 yacoB, B TOM 4uCIIe:
00s13aTeNLHOM ayTMTOPHON y4eOHOM Harpy3ku ooy4daromerocs 180 4acos;
KOHCYJIbTAIMH JIJ1s o0yyarouuxcs 16 yacos;

CaMOCTOSITENIbHOU paboThl 00yyaromerocsi 74 4acos.

By yueOHBIX 3aHATHIA O0BeM YacoB

MakcumanbHas yyeOHass Harpy3ka (Bcero) 270
Oos3aTesibHAsI Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero) 180
B TOM YHCJIE:

JIEKIUU 120

MPAKTUYECKUE 3aHATUS 60
KoncyabTanum 1Jis1 00y4yaommxcsi 16
CamocrosiTesbHas padora o0yuyarwuerocs (Bcero) 74
Dopma npomedxcymouHon ammecmayuyu no OUCUYUnIuUHe
Hpyrue — 1 u 2 cemectpsr; J13 - 3 cemecTp

2.3 TemaTu4ecKu miaal

Buj yueOHoii padoThl KoJymuecTBOB 4acoB
BBenenue 2
1. MexaHnuka 31
2. OCHOBBI MOJIEKYJISIPHON (DU3MKHU U TEPMOJUHAMUKHI 23
3. DIeKTpoAMHaMHKa 47
4. KonebGaHus 1 BOJIHBI 30
5. Onrtuka 18
6. OCHOBBI ClIEIIUAIBHON TEOPUH OTHOCUTEIBHOCTH 3
7. D1eMEeHTbI KBaHTOBOU (DU3UKHU 20
8. OBomonus Beenennoit 6
Bcero 180




3. YCJIOBUMSA PEAJIM3ALIMU ITPOI'PAMMBI TUCHUITJINHBI

3.1. XapakTepucTuka OCHOBHBIX BHIOB YU€OHOH JACATEIHHOCTH CTYICHTOB

HaumeHoBaHue Copep:xxanue yueOHOro MaTepuaJa, jadopaTopHbie padboThl U
pa3/iesioB M TeM NPaKTHYeCKHe 3aHATHUSI, CAMOCTOsITe/IbHasi padoTa o0y4yaromuxcs
1 2
BBenenue Coneprxanue yueOHOro MaTepuasa

®du3uka — (yHIaMEHTaIbHAS HayKa O IPUPOJIC.

EcrecTBeHHOHay4HBIN METOJ1 TO3HAHUS, €M0 BO3MOYKHOCTH U IPAHMIIBI IIPH-
MEHHUMOCTHU. DKCIEPUMEHT U TEOPHS B MPOLIECCEe MO3HAHUS MPUPObL. Mo-
nenvpoBanue (PU3MUECKUX SIBICHUN M mpoueccoB. Ponb skcriepumeHTa u
TEOpHH B Ipolecce no3Hanus npupoiasl. Gusnyeckas BenuunHa. [lorpem-
HOCTH W3MEpeHHH (pu3nuecKux BenuuuH. Dusnueckre 3aKOHBI. [ paHHIIbI
MPUMEHUMOCTH (pu3nueckux 3akoHOB. [loHsTHEe O (hM3HUecKOl KapTuHE
MHPA.

Paszgen 1. Mexanuka

Tema 1.1. Kunemaruka

Copepxanue yueOHOro MaTepuana

Mexanunueckoe nemwkenue. [lepememenune. [1yrs. Cxopocts. PaBHOMEpHOE
MPSIMOJIMHENHOE JIBM>KEHHME. Y CKOpeHHe. PaBHOIIEpeMEHHOE NPSIMOJIMHEN-
Hoe Bmxenne. CBoOoHOE najieHue. J[pmkenne tena, OporeHHoro Mo yr-
JIOM K TOPU30HTY. PaBHOMEpHOE NBUKEHHE 110 OKPY>KHOCTH.

IIpakTnueckoe 3anaTne Ne 1: «I'paduku 1BHKEHUN»

CamocTosTenbHas padbora:

CucremaTudeckasi mpopad0TKa KOHCIIEKTOB 3aHATHH, YI€OHOM TUTEPATYPHI
(o Bompocam maparpada).

Brinonnenue gomainero 3aganus. [lonroroBka k mpakTuueckon padore.
Munu nipoekt no teme: «lccienoBanue paBHOYCKOPEHHOTO JBUKEHHUS Ha
MIpUMeEpE SIBJICHUSI CBOOOIHOTO MAICHUS.

Tema 1.2.
3aKOHEBI
HreroTona

MEXaHUKHU

CopepxaHne yueOHOT0 MaTepuana

[Tepserii 3akon Heiotona. Cuita. Macca. Umnynbc. Bropoi 3akon HetoToHa.
OCHOBHOM 3aKOH KJIacCU4eCKOW TMHaMUKH. Tperuii 3akoH HeroToHa. 3akoH
BCEMUPHOrO TAroteHus. I'paButanronHoe nojie. Cuna tspkectu. Bee. Cro-
co0bl n3MepeHust Macchl Tea. CUIIbl B MEXaHHKE.

IIpakTHyeckoe 3ansaTue Ne 2 «Pemienue 3a1a4 Ha MPUMEHEHHE 3aKOHOB
Hrrotonay.

IIpakTnueckoe 3ausitue Ne 3 «VccnenoBanue cui, IeHCTBYIOMINX HA TENA

IIpakTnueckoe 3ansitue Ne 4 «ccnenoBanue IBUKEHUS Tela MO OKPYXK-
HOCTH IIOJ JEHCTBUEM CHJI YIIPYTOCTHU U TSKECTU».

CamocrositenpHas padoTa:

CucremaTtudeckasi mpopabOTKa KOHCIIEKTOB 3aHATUH, y4eOHOM TUTepaTyphl
(o Bompocam maparpada).

[ToaroroBka k mpakTudeckoi padoTe.

TemaTuka BHEAyTUTOPHOU CAMOCTOSITEIIHHOM pabOTHI

MarepuanbHasi TOUKa

[lepBas kocMHuUecKkas CKOPOCTh

Tema 1.3.
3aKOHBI COXpaHEHUs B
MEXAHUKE

Copepxanne yueOHOT0 MaTepuana

3aK0H COXpaHEHHsS MMIMyJbca. PeaktuBHOE aBmkeHue. PabGora cuibl. Pa-
060Ta MOTeHIMAIBHBIX cil. MomHocTh. JHeprus. Kunernueckas sHeprusi.
[ToTenunanpHas sHEprus. 3aKOH COXpaHEHUsI MexaHnueckoil sHepru. [pu-
MEHEHHE 3aKOHOB COXPAaHEHHUs.

IIpakTnuyeckoe 3ansaTHe Ne S «Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHA CO-
XPpaHEHHS UMITYJIbCay.




IIpakTHyeckoe 3anaTHe Ne 6 «PenieHue 3aay Ha MPUMEHEHHUE 3aKOHA CO-
XpaHEHUs YHEPT U

IIpakTuyeckoe 3ansaTue Ne 7 «VccienoBanue 3akOHa COXpPaHEHUSI MeXa-
HHUYECKON SHEPIUU TEIay.

CamocrosTenbHas padoTa:

BrimonHeHue JOMAITHET0 3aJaHMsI: CACTeMAaTHYeCcKas MpopaboTKa KOHCIEK-
TOB 3aHATHH, Y4eOHOU TUTEpaTyphl (110 BompocaM naparpada).

3aKkoH COXpaHEHMs 3Hepruu B npupoje u TexHuke. (CooOlieHue mno teme
WJTU TIPE3EHTAITHS )

3aK0H COXpaHEHUsS UMITYJIbca B ipupoe u TexHuke. (CooliieHne mo reme
WJTU TIPE3EHTAITHS )

JlemoHCTpanuu

3aBHCUMOCTb TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Bubl MexaHUYECKOTO JBUKEHUS.

3aBUCUMOCTb YCKOPEHUS T€JIa OT €ro MacChl M CUJIbL, IEHCTBYIOLIEH HA TEJIO.
PaBeHCTBO U MPOTUBOMOI0KHOCTH HANPABIECHUS CUJI JIEHCTBUSI U TPOTUBO-
IEUCTBUSL.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JeOopMaIuu.

Cwiibl TpeHusl.

HesecomocTs.

PeakTuBHOE ABUXKEHUE.

Paznen 2.

OCHOBBI MOJIEKYJISIPHON
GU3MKKM U TEPMOAMHA-
MUKHU

Tema 2.4.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOpHUH.
WUneansHblii ras.

Conepikanue yq4eOHOro MaTepuaia

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM Teopuu. Pasmepsl u
Macca MOJIGKYJ U aToMOB. bpoyHoBckoe nBmwkenue. Auddy3us. Cunbsl u
SHEPrUsi MEKMOJIEKYJISIPHOTO B3auMojeilicTBus. CTpoeHue razoo0pasHbIX,
KHUIKHUX U TBEPABIX TCII. CKOpOCTI/I ABWIKCHUS MOJICKYIT U UX U3MCPCHHC.
Wneanbhbiii ra3. J[aBnenne raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KHHE-
TUYECKOW Teopuu ra3zoB. Temmeparypa u ee u3MepeHue. ['a30Bbie 3aKOHBI.
AOCOTIOTHBIN HYJIh TeMIepaTyphl. TepMoauHaMudeckas IIKaiza Temrepa-
Typbl. YpaBHEHHE COCTOSIHUS MJI€aIbHOTO Tra3a. MosisipHasi ra3oBast OCTO-
SITHHAsI.

IIpakTnueckoe 3anaTue Ne 8 «lccnenoBanue 3aBUCUMOCTH 00bEMa rasza
OT TEMIIEPATYPHI IPU IIOCTOSSHHOM JaBICHUNY.

Tema 2.5
OCHOBBI
MUKH.

TEpMOJIMHA-

CopepxaHne yueOHOT0 MaTepuana

OcHOBHBIE IOHATHS U OTpeieNieHus. BHyTpeHHs1s sHeprus cuctembl. BHyT-
PEHHsISI DHEPTUsl UIeaNbHOTO ra3a. PaboTa u Temiora kak GopMbl eperadu
sHepruu. TennoemMkocTh. Y IeabHas TeMIOEMKOCTb. Y PaBHEHUE TEIIIOBOTO
Oananca. [lepBoe Hauano TepmonuHaMuku. AnuabatHeiii nporecc. [Ipun-
uun gerctBusd TeroBod mamumbbl. KITJ[ TenmmoBoro asurarens. Bropoe
Hayajuo TepMOAMHAMUKH. TepMoIMHaMHUuecKas IIKajia Temneparyp. Xomio-
TUIbHBIE MaMHEL. TertoBbie npurarenu. OxpaHa mpupob.

IIpakTnueckoe 3anaTne Ne 9 «Onpenenenne KIIJI TennoBoi MamimHeD)

CamocrositenpHas padoTa:

BrinmonHeHue JoMaIHero 3aJaHus: CUCTeMaThuyecKas mpopaboTka KOHCIIEK-
TOB 3aHATHH, Y4eOHOU TUTEpaTypHI (10 BompocaM naparpada).
[ToaroroBka K mpakTudeckoi padoTe.

Coo0Omienune o TeMe: «l'a30BbIe 3aKOHBI B IIOBCEIHEBHOM KU3HI,;
«CtpoeHne ra3000pa3HbIX, )KUJKAX U TBEPABIX TEI.

«YCTpONCTBO U MPUHIMIT PaOOTHI AU3EIBHOTO ABUTATENS.

«TexHuueckuil mporpecc u 0XpaHa OKPYKarollel Cpeably.

«TermmoBble IBUTATENN U OXpaHa OKPYKAIOMICH CPEIBI».




Tema 2.6.
CaolicTBa napoB

Coneprxanuie yueOHOTo MaTepuaa

Wcnapenue u konaeHcanus. HacbleHHbI nap U ero cBoicTBa. AOGCOIIOT-
Has U OTHOCHUTENbHAs BIAXHOCTh BO3yxa. Touka pockl. Kunenue. 3aBucu-
MOCTb TEMIIEPATypbl KUIIEHU OT AaBiieHus. [leperperslii map u ero ncmosib-
30BaHHE B TEXHUKE.

IIpakTnueckoe 3ansaTne Ne 10 «3mepeHue BIaXXHOCTU BO3yXa.

Tema 2.7.
CBoiicTBa XUIKOCTEHN

Conepixkanue y4eOHOro MaTepraia

XapakTepuCTUKa >KUJIKOTO COCTOSHMSI BemiecTBa. [IoBEpXHOCTHBIN Cioit
XKHUJKOCTU. DHEPTHUs IOBEPXHOCTHOTO CJIOSA. SIBIEHUS HA TPAHUIIE )KUIKOCTH
¢ TBepABIM TesoM. KanuiuisspHble sSiBJICHUS.

Tema 2.8.
CBolicTBa TBEPBIX TEJI.

Coneprxkanue y4eOHOro MaTepuaia

XapakTepucTUKa TBEPAOTO COCTOSHUS BELIECTBA. YTIPYTHe CBOMCTBA TBEP-
neix Ten. 3akoH ['yka. MexaHuueckue CBOWCTBAa TBEpJIbIX Tes. TerioBoe
pacuupeHre TBEPAbIX TeJ U kuaKocTe. [naBienue u kpuctamumsanusi.

CamocTtosiTenpHas padbora:

Brinonnenue goManisero 3afjaHusi: CUCTeMaThuyecKkas mpopaboTka KOHCIIEK-
TOB 3aHATHUH, Y4eOHOU TUTEpaTypsI (TI0 Bonpocam maparpada).
HccnenoBatenbckast pabora Ha Temy: «Du3ndeckue cBOMCTBA TBEPABIX TEI
U UX UCNOJIb30BaHue B KOHCTpYKIMH DBM». Coobiienue no teme: «M3yue-
HUE CBOMCTB KUAKOCTHY. «KHAKIE KPUCTAIIBD)

JlemoHCTpanuu

Mexanunueckast MoZiesIb OPOYHOBCKOTO JIBUXKEHUSI.

Huddysus.

W3MmeHeHne naBiieHus ra3a ¢ U3MEHEHHEM TEMIIEPATyPhl IPU IOCTOSTHHOM
o0beMe.

N3menenne o0beMa ra3a ¢ I3MEHEHUEM JIaBJICHUS IIPU TIOCTOSHHON TeMIle-
parype.

Kunenue Bozbl Ipy NOHWKEHHOM JaBJICHUU.

[IcuxpomeTtp u rurpomerp.

SIBneHus MOBEPXHOCTHOIO HATSKEHUS U CMaYUBaHMUS.

Kpucrannel, amop¢Hbie BelecTBa, )KUAKOKPUCTAUINYECKUE TeNa.
OOBemMHbIE MOJIENH CTPOCHUS KPUCTAJIIOB.

W3meHeHne BHYTpeHHEHN 3HEPTUU TeJ IIPU COBEPILIEHUHU padOTHI.

Mopenu TeNoBbIX JBUTATEIICH.

Paznen 3. Dnektpoau-
HAMHUKA

Tema 3.9.
DNeKTpOoCTaTUKA

CopepxaHne yueOHOT0 MaTepuana

DneKTpUUYECcKOe oJie. DIEKTPUUECKHE 3apsiibl. 3AKOH COXPAaHEHUs 3aps/a.
3akoH Kynona. Dnekrpuueckoe none. HanpspkeHHOCTh 2IEKTPUYECKOTO
nonst. [lpuniun cynepnosunuu nosiei. Pabota cui 3neKTpocTaTH4eckoro
I10JI4. HOTGHHI/IEU'[. Paznocts IIOTCHIIUAJIOB. 3KBI/IHOTCHHI/I3J'II>HI)I€ IMOBEPX-
HOCTH. CBSI3b MEXIY HANPSKEHHOCTBIO U PA3HOCTBIO MOTEHIIMAJIOB JJIEK-
TPUUCCKOTO ITOJIA. ,ZII/I3JT€KTpI/IKI/I B DJICKTPHUYCCKOM IIOJIC. Honﬂpmaum{ -
1eKTpuKoB. [IpoBoHNKY B 3nekTpudeckoM none. Konnencaropsl. Coenu-
HEHHE KOHJICHCATOpPOB B Oarapero. DHeprus 3apsyKeHHOTo KOHJEHCATopa.
OHeprus MEKTPUIECKOro MoJsl.

IIpakTnueckoe 3ansitue Ne 11 «Pemenue 3a1a4 Ha 3akoH Kynona»

IIpakTunuyeckoe 3ansiTue Ne 12 «OnpezeneHue 31eKTPOEMKOCTH U SHEp-
T'MH 3apsHDKEHHOI0 KOHJIEHCATopay

IIpakTnueckoe 3ansiTue Ne 13 «CoenHeHre KOHJIEHCATOPOBY.

CamocrositenpHas paboTa:
BrimonHenue goMaIrHero 3aJaHus: CUCTeMaThuyecKas mpopaboTka KOHCIEK-
TOB 3aHATHH, Y4eOHOU TUTEpaTyphl (110 Bompocam naparpada).




Coo01eHne Ha TeMy: «DJIEKTPOCTATUYECKAs 3alUTa.

Tema3.10.
3aKOHEBI
TOKA

IHOCTOAHHOI'O

Copepxanne yaeOHOT0 MaTepuana

VYcnoBusi, He00X0AUMBIE 1JI1 BOSHUKHOBEHUS U MOJAEP)KAaHUS dJIEKTpUYe-
ckoro Toka. Cuna Toka. Conporusnenue. Hanpsokenue. 3akon Oma juis
ydactka renu 6e3 3/1C. DnekTpoaBrKyIas cuja UICTOYHHUKA TOKa. 3aKOH
Oma nns nonHoW nenu. CoequHEHHE NPOBOAHMKOB. 3akoH JDkoyns -
Jlenna. Pabora 1 MOIITHOCTH 3JIEKTPUUECKOrO TOKA.

IpakTuyeckoe 3ansitue Ne 14 «M3mepenune 3/1C u BHYTpEHHETO COIPO-
TUBJICHUS] HICTOUYHUKA TOKa.

IIpakTnueckoe 3ansaTHe Ne 15 «3yueHue nocienoBaTeabHOrO U napai-
JICIIBHOTO CO€UHEHMSI IPOBOJHUKOBY

HpaKTI/I‘ICCKOE 3ansaTue Ne 16 «Pemrenue 3aa4 Ha 3aKOHbI ITIOCTOAHHOI'O
TOKa»»

CamocrosTenbHas padoTa:

BrimonHeHue JOMAITHETO 3aJaHMsI: CUCTEMAaTHYeCKas MPopaboTKa KOHCIIEK-
TOB 3aHATHH, Y4eOHOU TUTEpaTyphl (110 BompocaM naparpada).
[ToaroroBka k npaktuueckoit padbote. Coobienue Ha Temy: « TermoBoe aei-
CTBHE DJIEKTPHYECKOTO TOKA B IPUPOJIC U TIOBCEAHEBHOM KU3HH.

Tema 3.11.
DJIEKTPUYECKHI TOK B
pa3IMYHBIX cpeaax

Conepikanue ya4eOHOro MaTepuaia

DNeKTpUUECKU TOK B MeTaJuI1ax. DJIEeKTPOHHBIHN Ta3. Pabora

BBIX0/1a. DIEKTPUUYECKHUM TOK B DJIEKTPOJIUTAX. DIEKTPOoin3. 3akoHbl Dapa-
nesi. [I[pumeHeHue 1eKTpoIn3a B TEXHUKE. DIEKTPUUECKUN TOK B razax u
Bakyyme. Monn3zanums raza. Buasl ra3oBeix paspsaoB. [lonarue o miazme.
CpoiicTBa ¥ MPUMEHEHHE JIEKTPOHHBIX MYYKOB. DIEKTPUUECKHUIl TOK B IO-
aynpoBogHukax. CoOCTBEHHAs IPOBOJUMOCTD MOJIYNIPOBOIHUKOB. [1omy-
MIPOBOJHUKOBBIE TPUOOPHI.

CamocrositenpHast paboTa:

Brinmonnenue nomaiiHero 3afaHus: MOBTOPEHUE MPOMIEHHOT0 MaTepHana;
MOJITOTOBKA K U PEepEeHIIMPOBAHHOMY 3a4ETY).

Coobmienne Ha TeMy: «IloaynpoBoJHUKOBBIE MPHUOOPHI U X UCIIOJIB30Ba-
HHE B TOBCETHEBHOMW JKU3HU.

Tema 3.12.
MarsuTtHoe 11oie

Coneprxanne y4eOHOro Marepuana

MaruutHoe nose. IIocTossHHBIE MarHUTBHI M MarHUTHOE mosie Toka. Cuia
Awmrnepa. [TpuHumn neicTBus 31eKTpOABUTATENS. DIEKTPOU3IMEPUTEbHbBIE
pUOOPBHI.

IIpakTnueckoe 3ansTie Ne 17 «Habmronenue neiicTBUsI MArHUTHOTO TIOJISI HA
TOK.

IIpakTnueckoe 3ansitue Ne 18 «Pemenue 3aa4d Ha onpeeneHre cuiabl AM-
repay.

IIpakTnueckoe 3ansaTHe Ne 19 «YcTpoiCTBO U NPUHIMIT 1EHCTBUS TPOM-
KOT'OBOPUTES (3JIEKTPOMArHuTa).

CamocrodrenbHas paboTa:

BrImoHeHue foManrHero 3alaHus: CUCTeMaTHYecKast popaboTKa KOHCIIEK-
TOB 3aHATHUH, yueOHOM auTEeparypsl (110 Boripocam naparpada).
[ToaroroBka k mpaktuyeckoil padore. [IpesenTanus Ha Temy: «MarauTHoe
110JIE 3EMJIIN».

Tema 3.13.
DNIeKTpOMarHuTHasl UH-

TYKIUS

Conepxkanme yaeOHOro MaTepraia

MarsuTHbI NOTOK. SIBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUHU U 3aKOH JJIEK-
TpoMarHUTHOM MHAYKIMU Dapanes. Buxpesoe anexkrpuyeckoe noiue. [Ipa-
Buio Jlenna. Camonnaykuus. THIyKTUBHOCTSD.

IIpakTnueckoe 3ansitue Ne 20 «/3ydyeHue siBIEHUS JIEKTPOMAarHUTHON
VHIYKLHW.

IIpakTuyeckoe 3ansaTue Ne 21 «Pemenue 3anad Ha onpenenenue IJC un-
TYKITAH.




IIpakTuyeckoe 3anaTue Ne 22 «Pemenue 3aaad Ha onpenenenne J/C ca-
MOI/IHI[yKLII/II/I nu I/IHIIyKTI/IBHOCTI/I KOHTypa».

CamocrosTenbHas padoTa:

BrinonHenue fomMairHero 3aiaHus: CUCTeMaTHYecKast popaboTKa KOHCIIEK-
TOB 3aHATHH, Y4eOHOU TUTEpaTyphl (110 BompocaM naparpada).
[TonroToBka K MpakTUYECKOi padoTe.

CooOmenne Ha TeMy: «VIcronb30BaHKUE SBICHUS JIEKTPOMArHUTHON WH-
JTYKIUHU B IPHOOPOCTPOSCHUI.

JeMoHcTpanuun

B3anMozeincTBue 3apsyKeHHBIX TElL.

[IpoBOIHMKY B 3EKTPUUECKOM IOJIE.

JIMDIIEKTPUKHU B DJIEKTPUYECKOM II0JIE.
Konpaencaropsi.

TermoBoe AEUCTBUE AIEKTPUUECKOTO TOKA.
CobcTBeHHas U MPUMECHask TPOBOAUMOCTH TOJTYITPOBOJIHUKOB.
ITonynpoBOIHUKOBBIN THOL.

Tpan3zucrop.

OmnsIT OpcTena.

B3anmMopeiicTBre MPOBOIHUKOB C TOKAMH.
JlelicTBME€ MarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpOABUTATEb.

DNEeKTPOU3MEPUTENBHBIE TPUOOPBHI.
DIEeKTpOMarHuTHask UHIYKIUS.

OnsiTel Dapajes.

Paznen 4.
Konebannsa u BOIHEBI

Tema 4.14.
Mexaunueckue koiieda-
HUSA

Copepxanue yueOHOro MaTepuana

Konebarenproe nrkenue. [lapmonndeckue konedbanus. CBOOOTHBIC MeXa-
HUYecKkue Koyebanus. [IpeBpalieHrne SHEPruy Py KoJIeOaTeIbHOM JIBHIKE-
Huu. CBOOOHBIE 3aTyXalole MeXaHu4eckue kojebanus. BeiHyX1eHHbIE
MeXaHUYEeCKHE KOJIeOaHusl.

IIpakTnueckoe 3ansaTue Ne 23 «Pemenue 3a1a4 Ha ypaBHEHUE, OIUCHIBA-
I01II€€ TAPMOHUYECKUE KOJIEOaHUS .

IIpakTuyeckoe 3ansaTue Ne 24 «/3yuenne 3aBUCUMOCTH TIepro/ia Koeba-
HUW HUTSHOTO (WM MPYXUHHOTO) MasiTHUKA OT IJIMHBI HUTH (UM MacChl

rpy3a.

Tema 4.15.
Ynpyrue BoiaHbI

Copepxannie yueOHOT0 MaTepuana

[Tonepeunsle ¥ MPOIOJIBbHBIE BOJHBI. XapaKTEPUCTHUKU BOJIHBL. 3BYKOBbBIE
BOJIHBI. YIBTPa3BYK U €ro NIPUMEHECHHUE.

IIpakTnueckoe 3anaTne Ne 25 «Pemenue 3a1ay Ha onpeneaeHue JIMHbI
BOJIHBI U CKOPOCTH PacCIpOCTPAHEHHUsI BOJIHY.

CamocrosiTenpHast paboTa:
Brimonnenue JoMariHero 3afaHusi: CUCTeMaTuyecKkas mpopaboTka KOHCIEK-
TOB 3aHATHH, Y4eOHOU TUTEpaTyphl (110 Bompocam naparpada).

Tema 4.16.
DJIEKTPOMAarHuTHHIE
Koae0aHus

Copepxanne yueOHOT0 MaTepuana

CBoOoHBIE AyIeKTpOMarHuTHeIe Konebanus. [IpeBpaiienue s3Hepruu B Ko-
nebaTebHOM KOHTYpe. 3aTyXarolue 3JIeKTpoMarHuTHeIe Konebanus. ['ene-
paTop He3aTyXarolIMX JJIEKTPOMATrHUTHBIX KoJiebaHuil. BbIHYyXeHHbIE
anekTpuueckue konebanus. IlepemenHblit TOK. ['eHepaTtop mepeMEHHOTrO
Toka. Tpanchopmartopsl. Toku Bbicokoi yacToThl. [lonydyenue, nepenaya u
pacipeneseHue dJIEKTPOIHEPTUU.

IIpakTuyeckoe 3ansaTue Ne 26 «Pemenue 3a1a4 Ha ypaBHEHUE, OMUCHIBA-
IolIIee MPOIIeCcChl B KOJIeOATEIbHOM KOHTYPEY.

IIpakTnyeckoe 3ansitue Ne 27 «YcTpoliCTBO U IPUHLUI JEHCTBUS T€HEPa-
TOpa IEPEMEHHOIO TOKa».




IIpakTHyeckoe 3ansaTHE Ne 28 «YCTPOICTBO U MPUHIIUI JEHCTBUS TPAHC-
dbopmaropay.

Tema 4.17.

DNIeKTPOMarHuTHbIC

BOJIHBI

Copepxanue yueOHOro MaTepuana

DNEKTPOMAarHUTHOE MMOJIE KaK OCOOBIN BHJl MAaTepHH. DJICKTPOMArHUTHBIC
BoJHBI. Bubparop I'epuia. OTKpBITHIN KoJieOaTebHBIA KOHTYp. M300peTe-
nue paauo A. C. I[TonoBeim. Ilonsitue o paguocssizu. [Ipumenenue 31eKTpo-
MarHUTHBIX BOJIH.

IIpakTuyeckoe 3ansaTue Ne 29 «Pemienue 3a7a4 Ha ONpeAeiCHUE JITMHBI
BOJIHBI M YaCTOTHI U3JydeHuss DMB.

IpakTuyeckoe 3ansaTue Ne 30 «lccnenoBanvie NPUHIIMIIOB PaJHOCBSI3U:
MOAYJSALMS U JACTeKTHpoBaHHE (WM COOpPKa MPOCTEHUIIEro JIeTEKTOPHOTO
paguonpUEMHHKA)Y.

CamocTosTenbHas padbora:

BrinonHenue fomMairHero 3aiaHus: CUCTeMaTHYecKast IpopaboTKa KOHCIIEK-
TOB 3aHATHH, Y4eOHOU TUTEpaTyphI (110 BompocaM naparpada).
[MonroroBka k mpakTuueckoir padore. IIpeseHtanus Ha Temy: «BnusHue
ANEKTPOMArHUTHBIX MOJEH, CO3/1aBa€MbIX AJIEKTPUUYECKUMH MprOOpaMu Ha
OpPTraHu3M YEIOBEKa.

JlemoHcTparuu

CBOOOTHBIC U BBIHYK/ICHHBIC MEXaHUYECKHE KOJICOaHNSI.
Pe3onanc.

OO0pa3oBaHue U pacIpOCTPAHEHUE YIIPYTUX BOJH.
CB0OOAHBIC PJICKTPOMArHUTHBIC KOJICOAHMS.
OcuumiorpaMma nepeMeHHOro ToKa.

Konpaencarop B 1ienu nepeMeHHOr0 TOKa.

Karymka uHIyKTUBHOCTH B LIETIH IIEPEMEHHOTO TOKA.
Pe3onanc B mocieqoBaTeaIbHOM 1IEMH IEPEMEHHOTO TOKA.
N3nydyenue u npuem 31eKTPOMArHUTHBIX BOJIH.
CBoiicTBa paMuOBOJIH.

PanmocBs3sb.

Pasznen 5. Ontuka

Tema 5.18.

IIpupona ceera

CopepxaHne yueOHOT0 MaTepuana

CKOpOCTh pacrpoOCTpaHEHUsI CBETA. 3aKOHBI OTPAXKECHHUS U TPEIOMIICHUS
cgeta. [lonHoe oTpaxenue. OnTudeckre MprUOOPHI U UX MPAKTHUECKOE MPH-
MEHEHHE

IIpakTnyeckoe 3ansaTue Ne 31 «Pemenue 3an1ay Ha IPUMEHEHUE 3aKOHOB
OTPaKEHHUS U IPEJIOMJICHUS CBETAY.

IIpakTnueckoe 3ansitne Ne 32 «OmpeneneHue nokasarels MpeIoMIEHUsS
CTEKJITHHOW ITPU3MBI»

IIpakTnueckoe 3anaTHe Ne 33 «OnTryeckre NpuOOPHI U UX MIPAKTUYECKOE
MIPUMEHEHUE»

Tema 5.19.
BomHOBBIE
cBeTa

CBOMCTBA

Copepxanne yueOHOT0 MaTepuana

NnuTtepdepennus ceera. KorepenTHOCTh cBeTOBBIX Jyueit. MuTepdepenius
B TOHKHMX IJIeHKax. Mcnonb30Banue MHTEpYEpPEeHIINN B HAYKE U TEXHUKE.
Hudpaxmus ceera. Judpaxuuonnas pemerka. [lonsgpuzanus csera. [omns-
pounsl. Jucnepcus cera. Bunel ciektpoB. Criektpsl ncnyckanus. Criek-
TPBbI NOTJIONICHHUS.

IIpakTnyeckoe 3ansaTue Ne 34 «HabmroieHue 1UCIepCHy CBETa»

IIpakTuuyeckoe 3ansitue Ne 35 «Habmonenne narepdepeHunu u qudpak-
LMY CBETa»




CamocrositenpHas padoTa:

BrinonHenue nfomMaiHero 3aiaHus: cucTeMaTHyecKas mpopaboTKa KOHCIIEK-
TOB 3aHATHH, Y4eOHOU TUTEpaTyphl (110 BompocaM naparpada).
[TonroToBka K MpakTUYECKOH padoTe.

Jloknan Ha TeMy: «BiusHue U3TydeHU# OT pa3InYHBIX HCTOYHHKOB Ha Op-
TaHU3M YEJIOBEKaY.

JeMoHcTpanuun

OtpaxkeHue U MpeIoMIIEHUE CBETA.
[TosnHOE BHYTpEHHEE OTpAKEHHUE.
Onrtuyeckue mpuOOpPHI.

Hucnepcus ceera.

WuTepdepenmus ceera.

Judpakuus cBeta.

ITonspusanus ceera.

[TonydyeHue cekTpa ¢ HOMOIIbIO MPU3MBI.
[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(PPAKITOHHON PEIIETKH.
CnekTtpockorl.

Pasznen 6. OcHOBEI cIte-
LIAAJIbHOM TEOPUU OT-
HOCHTEILHOCTH

Copepxanue yueOHOro MaTepuana

WHBapnaHTHOCTH MOJyJIsl CKOPOCTH cBeTa B Bakyyme. [locTynarsr DiiH-
LITEHHA.

[IpocTpaHcTBO U BpeMs ClieUalbHON TEOPUH OTHOCUTENBHOCTH. CBS3b
Maccsel U

SHEPrUU CBOOOTHON YaCTHIIBI. DHEPTHUS TOKOSI.

Paznen 7. DneMeHTHI
KBaHTOBOUN (U3UKH

Tema 7.20.
KBanToBas ontuka

CopepxaHne yueOHOT0 MaTepuana

TennoBoe n3nyyenue. Pacripenenenue sHepruu B

CrnexTpsl abconmoTHO u€pHoro Tena. KBantoas runotesa [Inanka. ®o-
TOHBI.

Buemnuit poroanexkrpuueckuii 3pdext. Buyrpennuii potorpdexr. Tumst
¢dotoanemenToB. [laBnenue ceera. [loHATHE O KOPIYCKYISIPHO-BOTHOBOM
pupoje

CBETa.

IIpakTuyeckoe 3anaTue Ne 36 «OnpeneneHue HEPTUU U UMITYJIbca HOTO-
HOB)»

IIpakTuyeckoe 3ansaTue Ne 37 «CpaBHUTEIBHBIN aHAIU3 YIbTpadHUOIETO-
BOT0, HH(PpaKpaCHOTO, PEHTT€HOBCKOTO U3My4YEHHS, UX MPHUPOIBI, CBONCTB
Y IPUMEHEHUS.

CamocrodrenbHas padboTa:

BrImoHeHue foMaIrHero 3aiaHus: CUCTeMaTHYeCcKast popaboTKa KOHCIIEK-
TOB 3aHATHUH, yueOHOM IuTEeparypsl (110 Boripocam naparpada).
Coobmenne Ha Temy: «Vcnonp3oBanue nazepa B IBM»y.

Tema 7.21.
duzuka aroma

Copepxanne yueOHOT0 MaTepuana

Pa3BuTune B3MIs10B HA CTPOEHUE BEIIECTBA.

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJIOpoJa. SnepHas Mozieab atoma.
OmnsiTel 3. Pesepdopna. Moaens aroma Bogopoa no H.bopy. I'mnoresa ne
Bpoiinsa. CootHomenue Heomnpenenéunocteil [ eitzenoepra. KBantoBble re-
HEpaTophI.

[IpakTuyeckoe 3anaTHe Ne 38 «Onpenenenre JIMHBI CBETOBOW BOJTHBID




Tema 7.22.
®du3uKa aTOMHOTO s/1pa

Coneprxanuie yueOHOTo MaTepuaa

EcrecTBeHHast paaMoOaKTUBHOCTh. 3aKOH PaJHMOAKTUBHOrO pacmnana. Cro-
coObI HAOJTIOICHUSI U PETUCTPAIINH 3apsDKEHHBIX yacTull. Dddext BaBumosa
— YepenkoBa. CtpoeHre aTOMHOTO spa. JlegexT Macchl, FJHEPTus CBSI3U U
YCTOMYMBOCTh aTOMHBIX sifiep. fAnepHble peakuuu. MckyccTBeHHast paauo-
AKTUBHOCTH. Jlenenue Tsokenbix saep. Llennas anepHas peakuus. Y npasiis-
emas nenHas peakuus. JAnepusiii peaktop. [lomyuenue paqnoakTHUBHBIX U30-
TONOB U UX MpUMeHeHue. bruomornueckoe nelcTBUE PaMOAKTUBHBIX U3ITY-
YEHUU. DJIeMEHTapHbIC YaCTHUIBI.

IIpakTnueckoe 3ansaTue Ne 39 «3ydyeHne TpeKOB 3apsyKEHHBIX YaCTHI)

CamocrosTenbHas padoTa:

BrImonHeHUe JOMAIITHETO 3aJaHMsI: CUCTEMAaTHYeCKas MPopaboTKa KOHCIIEK-
TOB 3aHATHH, Y4eOHOU TUTEpaTyphl (110 BompocaM naparpada).

Pedepar Ha Temy: «PaaroakTUBHOE 3arpsi3HEHUE IMOYB U €T0 MOCIEACTBH.

JeMoHcTpanuun

dorodddexr.

JIuHeiyaTple CIEKTPhI PA3IUYHBIX BEILECTB.
N3nyuenue nazepa (KBaHTOBOI'O F€HEPATOPA).
CueTyuK HOHU3HUPYIOLUX U3ITy4YEeHUI

Pazmen 8.
OBoaronus BeenenHon

Tema 8.23.
CTpoeHue U pa3BUTHE
Bcenennoi.

Conepkanue ya4eOHOro MaTepuaia

Hama 3Be3nnas cucrema — l'anaktuka. [[pyrue ranaktuku. beckoHeqHOCTh
Bcenennoii. Ilonstue o kocmosoruu. Pacmumpsitomiasics Beenennas. Mo-
nenb ropsiueit Beenennoii. Ctpoenue u npoucxoxaenue [Nanaktuk. TéMuas
Matepusi U TEMHAsi SHEPIusl.

Tema 8.24.

OBomronust 3Be3d. 1 'u-
MOTe3a MPOUCXOKICHUS
CoJIHEYHOH CHUCTEMEL.

Tepmosinepusiii cunrtes. [IpoGnema TepMoOsIEpPHON PHEPreTUKH. DHEPrust
Comnna u 3Be371. DBoumonus 38e31. [Ipoucxoxaenrne CoTHEUYHON CHCTEMBI.

JlemoHCTpanuu

ConneyHas cucteMa (MOJIEINb).

dororpaduu miaHeT, CAeIaHHbIe ¢ KOCMUYECKHX 30H0B.
Kapra Jlynsl u nnaner.

Ctpoenue u 3BooIMs Beenennoii.

KoHcynbramuu 1y o0y4yaromuxcsi:

OO0BsicHeHHE METOANKHY PEIICHUs 3a1a4 110 TeMaM
Pemenune rpaduueckux 3amay

CocraBieHHe OMOPHBIX KOHCIIEKTOB

[ToaroroBka k 3aueTam Mo paszaenam

[ToaroToBKA BBITIOJHEHUS HHINBHTyaIbHOTO ITPOCKTA
NuauBuayanbHoe 00ydeHue

[ToaroroBka K SK3aMeHy 10 (hH3HKe




Conep:xkanue
00yueHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B /IeSITeJIbHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX AeiicTBHIi)

BBenenue

VYMeHUs MOCTAaHOBKHU LN AeATeIbHOCTH, IJIAHUPOBAaHHUS COOCTBEHHOM aes-
TEJILHOCTH JUIsl JOCTHKEHUs IIOCTABIICHHBIX LEJEH, IIPEIBUIACHHUS BO3MOMXKHBIX
pE3yJIbTaTOB 3TUX JNCHCTBUM, OpraHU3aluy CaMOKOHTPOJIA U OLEHKH IIOJy4YCH-
HBIX PE3YJIbTATOB.

Pa3Butue criocoOHOCTH ICHO M TOYHO M3JIaraTh CBOM MBICIIH, JJOTMUYECKH 000C-
HOBBIBaTh CBOIO TOUKY 3PEHHS, BOCIIPUHUMATh U aHAJIM3UPOBATh MHEHUS cobe-
CEIHHMKOB, IIPU3HABAas MPAaBO IPYroro 4ejJ0BEKa Ha NHOE MHEHUE. Y MEHHE Npe-
JlaraTb MOJIEJIH SIBJICHUMN.

VYka3zaHue rpaHull IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. M3710KeHne OCHOBHBIX
IIOJIOKEHUN COBPEMEHHOW HAYYHOU KapTUHBI MUpA.

[TpuBeneHne npuMepoB BIUAHUS OTKPBITUI B (PU3HMKE HA IPOrpecc B TEXHUKE U
TEXHOJIOTMH IIPOU3BOJICTBA.

Vcnonb3oBanue MHTEepHeTa U1 NoUCKa HHPOPMALUU

1. MexaHuka

Kunemamuxa

[IpeacraBieHre MEXaHUYECKOI'O JABUKEHUS Tella YPAaBHEHHUSIMU 3aBUCHUMOCTHU
KOOPAMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHH.

Ornpenenenre KOOpAUHAT NPOUJEHHOTO MYTH, CKOPOCTH M YCKOPEHUS Tenla 10
rpadvkaM 3aBHCHMOCTH KOOPJIWHAT U MPOCKIUI CKOPOCTH OT BpeMeHu. Ormpe-
JIeJIeHue KOOPANHAT MPOUIEHHOTO MMYTH, CKOPOCTH U YCKOPEHHUs Teja MO ypaB-
HEHUSIM 3aBUCUMOCTHU KOOPAMHAT U MPOEKIUUKA CKOPOCTH OT BPEMEHHU.
[IpoBenenne CpaBHUTEIBLHOIO aHAJIM3a PABHOMEPHOI'O M PABHONEPEMEHHOTO
JIBYOKCHUH.

YKa3zaHue HUCIIOJIb30BaHUs MOCTYIATEIBHOIO UM BpAILATEIBHOIO JBMYKEHUHN B
TEeXHHUKE.

3akonwr  mexa-
nuxu Horomona

OO0BsicHeHHE TEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB, MOATBEPHKIAIOIINX 3aKOH
Nuepuuu. U3mepenue Maccol Tena. M3mepenue cuiibl B3aMMOJIEHCTBUS Tell.
Brrunciienre 3HayeHus CHII IO U3BECTHBIM 3HAYECHUSIM MacC B3aWMOJICUCTBYIO-
[IMX TEI U UX YCKOPEHUH.

BrlunciieHne 3HayeHusl YCKOPEHHUM TeJl MO U3BECTHBIM 3HAUYEHUSAM JEHCTBYIO-
IIMX CUJI U Macc Tell.

CpaBHEHME CUIIBI ICUCTBUS U TPOTUBOICHCTBHUSL.

[IpuMmeHeHne 3aKk0Ha BCEMUPHOTO TATOTEHUS MPH pacyeTax CHJI U YCKOPEHUH
B3aMMOJICVCTBYIOIINX TEIL.

CpaBHeHue yCKOpeHUsi CBOOOJHOr0 NaieHUs Ha TutaHeTax CoTHEeYHON CUCTEMBI.
Brienenue B TekcTe yueOHHKA OCHOBHBIX KaT€rOpHil HaydHO HHQOpMAIIHH.

3axonwvl coxpa-
HeHUsl 8 Mexa-
HUKe

IIpuMeHeHne 3aKOHa COXpaHEHMS UMITYJIbCA JUIsl BBIYMCICHUS U3MEHEHUH CKO-
pocTeit Tell IpU UX B3aUMOJICHCTBUSX.

N3mepenue paboThl CUI U U3MEHEHHE KHHETUYECKON SHEPTuH Tela.
Boruncnenue paboThl CUI U U3MEHEHNS KUHETUYECKOW SHEPTUU Tena.
Brruncnenye noTeHIMalIbHOM SHEPTUHU TEI B TPABUTALMOHHOM IIOJIE.
OnpezneneHye NOTEHIUAIBHOW SHEPTUH YIPYTO Ae(OPMUPOBAHHOIO TENA 110 U3-
BECTHOH J1ehopMalvy 1 )KECTKOCTH Tela. YKa3aHue TpaHull IPUMEHUMOCTH 3a-
KOHOB MEXaHUKH. YKa3zaHue y4eOHBIX JUCLUMILIINH, IPU U3YyYEeHHH KOTOPHIX HC-
I0JIB3YIOTCSI 3aKOHBI COXPaHEHUS.

2. OcCHOBBI MOJIEKY/ISIPHOH (PM3UKU U TePMOANHAMHUKH




OcHosbl mone-
KVIAPHO-KUHe-
Mmu4ecKoll meo-
puu.
Hoeanvnwiii casz

BrinonHeHne SKCTIEpUMEHTOB, CIIYKallUuX Uisi 000CHOBAHUS MOJIEKYISIPHO-KHU-
Hetnueckoi Teopun (MKT). Pemenue 3anau ¢ npuMeHEHNEM OCHOBHOI'O ypaB-
HEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU Ta30B.

Onpeznenenue mapamMeTpoB BEIIECTBA B TaA3000pa3HOM COCTOSIHUM Ha OCHOBaHUH
YpaBHEHHUS COCTOSIHUS UACATBLHOTO rasa.

Omnpeznenenre napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU M IIPOUCX OIS~
X nporeccoB o rpadukam 3asucumoctu p (T), V (T), p (V).
DKcrnepuMeHTaibHoe uccienopanue 3apucumoctu V (T).

[IpencraBnenue B Buae rpadukoB H30XOPHOT0, M300apHOTO U H30TEPMHUUECKOTO
npoIeccoB. Brruncnenue cpeqHel KHHETUYECKOH YHEPTUU TEIIOBOTO JIBIIKE-
HUS MOJIEKYJI IO U3BECTHON TeMIepaType BEllecTBa.

OcHosbl mepmo-
OUHAMUKU

W3mepenne KoaudecTBa TEIUIOTHI B IIPOLIECCaxX TEIIONEpeIadH.

Pacuer konmMuecTBa TEMJIOThI, HEOOXOJUMOI'O JUIsl OCYILECTBICHUS 3alaHHOIO
Ipolecca ¢ TeIonepeadeH.

PacueTr u3MeHeHUs] BHYTpEHHEN 3HEpruM Tell, paboThl U MEepelaHHOr0 KoJuye-
CTBA TEIUIOTHI C UCIIOJIb30BAHUEM IIEPBOIO 3aKOHA TEPMOANHAMUKH.

Pacuet paboTbl, coBepIIeHHOM ra3oM, 1o rpaduky 3aBucumoctu p(V).
Berancnenne KI1J] mpu coBepiieHny ra3oM paboThI B TIPOIECcax H3MEHEHUS CO-
CTOSIHUS 110 3aMKHYTOMY LIUKJTY.

OObsicHEHHE TPUHLIUIIOB I€WCTBUS TEIUIOBBIX MAIIHH.

JlemoHcTpanus poiau GU3MKU B CO3aHUHU U COBEPILICHCTBOBAaHUM TEIUIOBBIX JABH-
rareneil. M3noxxeHue cyTu sKOJIOrHYECKUX MpodsieM, 00yCIOBIEHHBIX paboTon
TEIUIOBBIX JBUTaTeNIed U MIPEUIOKEHUE ITyTH UX PELICHUS.

VYkazaHue rpaHull IpUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKHU.

YMeHue BeCTH JUajIor, BhICIYIIMBAaTh MHEHHE ONIIOHEHTAa, y4acTBOBATh B JUC-
KYCCHH, OTKPBITO BbIPa)KaTh U OTCTAUBATh CBOIO TOUKY 3PEHUSI.

VYka3zaHue yueOHbIX AUCUUIUINH, IPU U3YUYCHUH KOTOPBIX UCIIONIB3YIOT YUeOHBIN
MaTepuan «OCHOBBI TEPMOAMHAMUKI.

Ceoticmsa na-
P08, HCUOKO-
cmeti, meepovix
mei

W3mepenue BIaXXHOCTH BO3/yXa.

Pacyer xonuuecTBa TEMIOTHI, HEOOXOIUMOTO JIs OCYIIECTBICHHS Mpoliecca me-
pexoJia BemecTBa U3 OJJHOTO arperaTHOTO COCTOSTHUS B JIPYTOE.
DKcrepuMeHTAIbHOE HCCIIeI0BAaHUE TETIJIOBBIX CBOWCTB BEIIECTBA.
[TpuBeneHre NpUMepOB KaWIISPHBIX SBJICHUH B ObITY, IPUPOJE, TEXHUKE.
HccnenoBanre MeXaHMYECKUX CBOMCTB TBEPABIX TEI.

[Ipumenenue GpU3NIECKUX MOHATUM U 3aKOHOB B Y4eOHOM Martepuase npodec-
CHOHAJILHOTO XapakKTepa.

Hcnonw3oBanne HTEpHETa /U1 MoMcKa HH(OpMauu o pa3paboTKax U MpuMe-
HEHUSX COBPEMEHHBIX TBEPJBIX U aMOP(HBIX MaTEpUajIOB.

3. DJIeKTPOAMHAMMKA

Onexmpocma- Brruncnenue cui B3auMOIEHCTBHS TOUEUHBIX IJIEKTPUUECKUX 3apsiIOB.
muxa Brruncnenye HarpsKEHHOCTH 2JIEKTPUYECKOT0 TI0JIsl TOYEUHOTO 3apsija.
Bbruncnenre moreHuuana M pa3sHOCTH MOTEHLHUATIOB 3JEKTPHUYECKOTO IOJIS.
OmnpeneneHne 2JIEKTPOEMKOCTH KOHJIEHCATOpa U AMAJIEKTPUUECKON IpOHUIIac-
MOCTHU CPEJIBI.
BrruncneHue sHepruu JIeKTPUYECKOro oIS 3apsHKEHHOI0 KOHIEHCATopa.
Ilocmosnnwiii BelInmonHeHNE pacdyeToB CHIIBI TOKA M HAIIPSKEHUM HA YYaCTKaxX dJIEKTPUUYECKUX
mox Lenen.

Nzmepenne DJIC v BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.
Beinonnenue pacyeToB 0OILIEro CONMPOTUBIECHUS MPH MOCIEI0BATEIBHOM U TMa-
paJIJIeIbBHOM COEMHEHUH MTPOBOJHUKOB.

OOBbsicHEHHE Ha TpPUMEpPE AIEKTPUUECKOW LENH C IBYMsS HCTOYHHKAMHM TOKa
(BAC), B kakoM ciryyae UCTOYHUK IEKTPUUECKON SHEPTrUuu paboTaeT B pekruMe
reHeparopa, a B KAKOM — B PeXHME NOTPeOUTEIs.




N3mepenre MOITHOCTH 3JIEKTPUUECKOTO TOKA.
OOBsICHEHHE TTPUPOJIBI IJEKTPUUECKOTO TOKA B METaJIaX, AIEKTPOIUTAX, ra3ax,
BaKyyMe U MOJIYyIIpoBOIHUKaX. [[puMeHeHHEe 37IeKTpoIn3a B TEXHHUKE.

Macnummnoie s6-
JIeHUS

Brerunciienre MHIYKIIMM MarHUTHOTO TIOJISI.

Boruucnenue cui, AeMCTBYIONIMX HA MPOBOJHUK C TOKOM B MarHUTHOM TIOJIE.
Brruucnenue cuii, AEHCTBYIONIUX HA AJIEKTPUUECKUAM 3apsijl, IBUKYIIUICS B Mar-
HHUTHOM IIOJIC.

Uccnenosanue sBieHUN 31€KTPOMATrHUTHON MHIYKIIMH, CAMOUHTYKIIHH.
Boruncienue s3Hepruu MarHuTHOTO MOJIS.

OO0BsicHeHHE TPUHITUTIA ACHCTBHUS JICKTPOABUTATEIIS.

OObsICHeHHE TTPUHIINTIA ACUCTBUS TeHEPATOpa IIEKTPUIECKOTO TOKA H JIEKTPO-
HU3MEPHUTEIIbHBIX PUOOPOB.

OO0BsicHeHHE POJIM MAarHUTHOTO TIOJISI 3€MJIU B KU3HHU PACTEHUMN, ’KUBOTHBIX, Y-
JIOBEKA.

[IpuBenenre MpuMEpPOB MPAKTUUECKOTO TPUMEHEHUSI U3YUCHHBIX SIBIICHUM, 3a-
KOHOB, MPUOOPOB, YCTPOUCTB.

4. Kone0anusa 1 BOJTHBI

Mexanuueckue
Konebanus

HccnenoBanue 3aBUCUMOCTHU nepuoaa KoJIeOaHHMI MaTEMAaTHYECKOTO MasATHUKA
OT €TI0 JJIMHBI, MaCChl U aMIIJIMTYAbI KOJICOQHHUH.

HccnenoBanue 3aBUCUMOCTHU nepuoaa KoJIeOaHHHI I'py3a Ha NPY>KUHE OT €TI0
MAacCCBhI 1 )KCCTKOCTHU IMPYKUHBI.

Brruucnenue nepuoaa KoJIEOAHHMH MaTEMAaTHYECKOI0 MasATHHKA I10 HU3BCCTHOMY
3HA4YCHHUIO €0 OJINHBI.

Brruncnenue nepuoaa KoJIeOaHMI rpy3a Ha MpYy>XHUHC 110 U3BECTHBIM 3HAYC-
HUAM €0 MaCChl U JKCCTKOCTH NIPYKHUHBI.

Ynpyaue eonnvl

HaGnronenue u o0bscHeHNE SBICHUI HHTep(hEepeHIUH U TUPPaAKIIUU MEXaHnde-
CKHX BOJIH.

[TpencraBienue obnacTeil MpUMEHEHHs YyJIbTpa3ByKa U MEPCIEKTUBBI €ro Hc-
M10JIb30BAHNUSA B Pa3IMYHbIX 00JIACTIX HAYKH, TEXHUKH, B MenuLnHe. M3noxenue
CYTH HKOJIOTHYECKUX MpoOJeM, CBA3aHHBIX C BO3/JIEHCTBUEM 3BYKOBBIX BOJIH Ha
OpraHu3M 4eJIOBEKa.

dnekmpomaz-
HUmMHblE  KOJle-
banus

HaGnroneHue ocumuiorpaMM rapMOHMUYECKUX KOJICOAHUHM CHIIBI TOKAa B IIETIH.
W3mepeHne aeKTpOEeMKOCTH KOHJAeHcaTopa. M3MmepeHue MHAYKTHBHOCThH Ka-
Tymku. MccnenoBanue npuHnMna aeiictsus tpancdopmatopa. McecnenoBanue
IpPUHILIMIIA JIEWCTBUS T'€HepaTopa NepeMeHHoro toka. VMcnons3zoBanue WHTep-
HeTa Ui MOMCKAa MH(OpPMAIMM O COBPEMEHHBIX CIIOCO0ax Mepenadyn 3JeKTPo-
SHEPruM.

Onexkmpomae-
HUMHbLE BOIHbL

OcymiecTBieHue paaronepeaadn u paguonpuema. MccienoBanue CBOMCTB 3J1€K-
TPOMarHUTHBIX BOJIH C MOMOIIbI0 MOOWIIBHOTO TenedoHa. Pa3BuTue 1eHHOCT-
HOTO OTHOIIEHUS K M3y4aeMbIM Ha ypokaX (hU3MKU 0OBEKTaM M OCBAaWBAEMBIM
BUaM JesaTenbHOCTH. OOBSICHEHHE TPUHIIUIIAAIBHOTO Pa3Inyus TPUPOJIBI
YOPYTUX M 3JIEKTPOMAarHUTHBIX BOJH. M310keHHe CyTH SKOJOTHYECKHX IpO-
0JieM, CBSI3aHHBIX C AJIEKTPOMArHUTHBIMHU KosieOaHUsIMU U BojiHaMu. OOBsICHe-
HUE€ POJM 3JIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HcclefoBaHusix Bcenen-
HOM.

5. OnTuka




Ilpupooa ceema

[IpruMmeHeHne Ha MpPaKTUKE 3aKOHOB OTPAKEHUSI U MPEJIOMIICHUSI CBETA MPH pe-
IIEHUH 3aJ1a4.

OnpeneneHre CIeKTPAIbHBIX TPAHUIl YYBCTBUTEIBHOCTH YEJIOBEUECKOTO IJ1a3a.
YMeHue CTpouTh U300paXKEHHS MPEAMETOB, 1aBaACMbIC JIMH3AMHU.

Pacuet paccTosiHHS OT JMH3BI 10 U300paKEHHS TIPeIMETa.

PacueT onTu4uecKoil CHIbI IUH3EI.

N3mepenne GoKyCHOTO pacCTOSHUS JTUH3HI.

HcnbiTanne Mogeneil MUKpPOCKOIIA U TEJIECKOA.

Bonnoswvie ceoii-
cmea

HaGimoienue siBiieHUs: HHTEPPEPEHIIUN 3JICKTPOMATHUTHBIX BOJIH.
HabGnronenue siBneHus: Tuppakiunuy JEKTPOMArHUTHBIX BOJIH.

HaGumoienue siBiICHHS MOJIIPU3ALNAN DJIEKTPOMArHUTHBIX BOJIH.

W3mepenue IIMHBI CBETOBOW BOJIHBI 110 PE3yIbTaTaM HAOJIOICHUS SBICHUS MH-
tepdepennuu. Habmronenue sinenus nudpakiuu ceera. HabmroaeHue sBieHus
MOJISIPU3AIUU U AucTiepcruu cBeTa. [ToMCK pa3nmuimii U CX0JICTBA MEXKIY TU(PpaK-
IIMOHHBIM M JIUCIICPCUOHHBIM CIICKTPAM.

6. OcHoBBI cnenuaJabHOI TCOPUH OTHOCUTECJIBHOCTHU

Ocnosvl cneyu-

anbHOU meopuu

OMHOCUMENbHO-
cmu

dopMyupoBaHUE MTOCTYIATOB.

OO0bsicaenne Y (hekra 3aMeICHUS] BpEMEHHU.

Pacuer sHepruu MOKOsI, HMITYJIbCa, SHEPTUU CBOOOTHOMN YaCTHIIBI.
BripaboTka HaBBIKOB BOCIIPUHHUMATh, aHAJIM3UPOBATh, IepepadbaThiBaTh U
NPEABSIBIATH HHPOPMAIHIO B COOTBETCTBUH C MIOCTABJICHHBIMHU 3a/1a4aMH.

7. DJieMeHTbl KBAHTOBOM (PU3UKHU

Keanmosas on-
muxa

Hab6nronenue dotoanekrpuyeckoro sddexra.

OOvbsicuenne 3akoHOB CToJIETOBA HA OCHOBE KBAHTOBBIX IIPEJICTABICHUM.
Pacyetr MakcuManbHOM KHHETUYECKOM SHEPTUU IIIEKTPOHOB IIPU (HOTOIIEKTPHU-
geckoM dpdekTe.

Omnpenenenne paboOTh BEIXOAA SIEKTPOHA.

OOBsSICHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO Ayain3Ma CBOWCTB (DOTOHOB.
OOBbsicHEeHHE POJIM KBAHTOBOM ONTHUKH B PA3BUTHUU COBPEMEHHON (DU3HKHU.

Duszuxa amoma

Habmtoienue nuHeivaTbIx cekTpoB. PacyeT 4acTOThl U AJIMHBI BOJIHBI UCITYC-
KaeMOT'0 CBETa IIPH MEPEX0JIE aTOMa BOJOPO/1a U3 OJHOTO CTALIMOHAPHOTO CO-
CTOSIHUSI B IpYTO€.

OOBsiCHEHHE POUCXOXKAECHUS TMHEHYATOTo CIIEKTpa aToMa BOAOPOAA U pa3iy-
YHsI TMHEWYAThIX CIIEKTPOB PA3JIUYHBIX Ta30B.

HaGnronenue u o0ObsicHeHHe IpUHLKIIA JIeiicTBUA j1a3epa [IpuBenenue mpume-
POB HCII0JIb30BaHUS Jla3epa B COBPEMEHHOM HayKe U TEXHHUKE.

Hcnonb3oBanue MHTEpHETA /U1 IOKMCKA MHMOPMAIIUH O MEePCIIEKTUBAX MpUMe-
HEHUS Jiazepa.

Dusuka amom-
HO20 A0pa

HccnenoBanue TpekoB anb(ha-yacTull B kKamepe Bunbcona.

Pacuet sHepruu cBsi3u aToMHBIX sep. OnpeaeneHue 3apsga 1 MacCOBOT0O YUCIIa
ATOMHOTO $Ipa, BO3HUKAIOIIETO B PE3Y/IbTATE PAJIMOAKTUBHOIO pacnajia.
Brruncnenue sHepruu, 0CBOO0XK/Aa0IEHCS IPU PallOaKTUBHOM pacmajie.
W3noxeHne cyTu 3KOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX ¢ OMOJIOTHUECKUM JeH-
CTBUEM PaTUOAKTUBHBIX U3ITYUCHUMH.

[TpoBenenue knaccu(UKaUy 37I€MEHTAPHBIX YACTHI] IO UX (PU3NUYECKUM XapakK-
TEepHUCTHUKaM (Macce, 3apsly, BpEMEHH KU3HU, CIUHY U T.J.).

8. OBouaronusa Beceaennoii




Cmpoenue u | Habmonenue 3a 3Be3namu, JIyHO# U TUTaHETaMH B TEJIECKOTI.

passumue Bce- | HaOnroeHne COTHEYHBIX MATEH C MOMOIIBIO TEIECKOIa U COJTHEUHOTO dKpaHa.
JNIeHHOU Hcnonb3zoBanne MHTEpHETA U1 TOMCKA M300paKEHUH KOCMUYECKUX 0OBEKTOB
u nHpopmaruu 06 ux ocodeHnoctsax OOCykIeHNEe BOZMOKHBIX CLIEHAPHEB 3BO-
mronuu BeeneHHOM.

Hcnons3oBanue MHTEpHETA 71 TIOMCKA COBPEMEHHON MH(GOpPMAIUU O Pa3BU-
THH BeeneHHo.

Deonoyus Brruucienne sHepruu, 0CBOOOXKIAIOIICHCS IPU TEPMOSACPHBIX PEaKITUIX.
36€30. dopMynHupoBKa NpodIIeM TEPMOSIECPHONU SHEPTETUKH.

Tunomesa npo- | OOBsICHEHHUE BIUSHHS COJTHEYHOW aKTUBHOCTH Ha 3eMITIO.

UCXOIHCOCHUS [TonuManue posii KOCMUYECKHX UCCIEAOBAaHUM, X HAYYHOT'O U SKOHOMUYE-
Coaneunoti cu- | CKOro 3Ha4YCHHS.

cmembvl OO0CyX/IeHHe COBPEMEHHBIX THIIOTE3 O MPOUCX0KAeHNH COTHEUHOUN CUCTEMBI.

3.2. Y4yeOHO-MeTOAUYECKOEe U MaTepHAJIbHO-TeXHHUYeCKoe olOecrnedyeHue Ipo-
rpamMMbl Y4eOHOU JUCHUNIJIUHBI «Du3uKa.
Peanuszanus nporpaMmbl JUCUMILIMHBI TpeOyeT Hanuuus yueOHoro kabunera «dusukay.
Ob6opynoBanue yueOHON ay JUTOPUU:
II0CaJI0YHbIE MECTa 0 KOJIMUYECTBY cTyneHToB (30 MecT);
paboyee MecTo MpernojaBaTes;
JIEMOHCTPALIMOHHBII CTOJL.
B cocraB y4eOHO-METOAMYECKOTO U MaTepHAIbHO-TEXHUYECKOTO0 OOECIeueHHUs: MpPOrpamMMbl
ya9eOHOM TUCTIUTUINHBEI «DH3UKay, BXOJAT:
® HarIAHBIC MOCOOUS (KOMIUIEKTHI yUeOHBIX TaOIHII, TUIAKaThl: «PU3NYECKUE BETUUMHBI
1 pyHAaMeHTaIbHbIe KOHCTAHTBDY, «MexayHapoaHas cuctema eaunui; CH», «Ilepuo-
JIMYecKasi cucreMa xuMHuueckux sneMeHToB . M. MeHneneeBa», mopTpeThl BbIIAIO-
IIUXCS YY4EHBIX-(U3UKOB U ACTPOHOMOB);
¢ HH(pOPMAIIMOHHO-KOMMYHHKAaTUBHBIE CPEJICTBA;
® DKPaHHO-3BYKOBBIE MIOCOOUS;
® KOMIUJIEKT 3JIEKTPOCHA0XKEeHUsI KaOuHeTa PU3UKH;

Texnuveckue cpeAcTBa 00y4CHH:
1. Kommnsrorepsl.
2. IIpoekTop ¢ 3KkpaHOM.

IIporpammuoe odecnieuenune: naket nporpamm MICROSOFT OFFICE.

3.3. UndopmanuonHoe odecrnieyeHne 00ydeHust
Ilepedyenb pexoMeHyeMbIX YUeOHbIX U3IaHUI,
HNHuTepHeT-pecypcoB, JONOJIHUTEIbHON JUTEPATYPHI
OCHOBHbIE HICTOYHUKH:
1. Amutpuesa B.®d. ®uszuka 11 npodeccuii 1 crienuanibHOCTEH TEXHUUECKOTro npoduis: Yueb-
HUK JUIsl YUpexXJIeHUH cpenHero npodeccruoHaibHoro oopazosanus / B. @. JImutpuesa; Perw.
N.B.[Janunosa; Pen. JI.B.YecTHas. - 8- uza.,crep. - M.: Akagemus, 2018 r.- 448 c.
2. [Imutpuena B.®. ®usuka aisa npodeccuii u criennanbHOCTEN TeXHUYecKoTo nmpodust: Coop-
HUK 3aj71a4: YueOHoe Mocobue Ui CTYJeHTOB YUPExKISHUH cpelHero npodeccuoHalIbHOro 00-
pazoBanus / B. @. [Imutpuena; Pen. E.B.Komonosa, M.B.bornanoga. - 4-e uz.,crep. - M.: Aka-
nemus, 2016.
JlonoTHUTeIbHbIC HCTOYHUKH:
1. Imutpuena B.®. ®usuka 1 npodeccuit v cennaibHOCTENH TEXHUYECKOTo Mpoduis [ Dnek-
TPOHHBII pecypc]: DIeKTPOHHBIN yueOHO-METOINYECKUN KOMILIEKC: DIEKTPOHHbIN yuyeOHHUK:



Bupryanbnsiii npaktukyM. KoHTpoasHO-0o11IeHOUHBIE cpeacTBa / B. ®@. Imutpuena. - M.: Aka-
nemus-Menna, 2016.

2. Imutpuesa B.®. ®uznka mi1s npodeccuii U crienuanbHOCTe TexHuueckoro npoduis: Jla-
OopaTopHbIN MpakTUKYM: Y4eOHOe MocoOue s CTYACHTOB YUpEKICHUM cpenHero nmpodeccu-
oHanbHOTO 0Opa3oBanus / B. @. [lmutpuena, A. B. Kopxyes, O. B. Myprasuna; Per. M.B.bor-
nmanoBa; Pen. JI.B.YUectHasg. - M.: Axkanemus, 2016.

HNHuTepHeT- pecypcsl

1. www.biblio.club.ru;

2. http://lib.uni-dubna.ru/biblweb/index.asp (bubnnoreunas cucrema «YHuBepcUTET «JyOHa»);
3. http://fcior.edu.rub (PenepabHbIi IEHTP HHHOPMAITMOHHO-00pa30BaTEIIbLHBIX PECYPCOB);

4. http://dic.academic.ru (Axagemuk. CoBapu ¥ SHIUKIIONEINN);

5. http://www.booksgid.com/science (Books Gid. DnexrpoHHas OnbInoTeKa);

6. http://window.edu.ru (EgunHoe okHO H0cTyna kK 00pa3oBaTeiIbHBIM pecypcam);

7. http://school-collection.edu.ru (Poccutickuii o6pa3zoBaTeabHbIN opTai. JJOCTyImHOCTD, Kade-
CTBO, 3¢ (hEeKTHBHOCTS );

8. http://rubook.org (DnexTpoHHas OMOIMOTEUHAS CUCTEMA);

9. http://fiz.1september.ru (yuebHO-MeTOANMUECKH KypHaAI «Du3ukar);

10. http://mychildren.ucoz.ru (yue6HO-MeTOAMYECKAs razeTa «Du3nKan);

11. http://go.mail.rudnexkrponnsiii kKypc «OTKpbITas @usmka 2.7» npeaHasHadeH Ul YIaluxcs | npe-
nonasaresel 7-11 kmaccoB 001ieo0pa3zoBaTeNbHBIX YUPEKICHHUH.
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