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1. HIOSACHUTEJIBHASA 3AIINCKA
[lporpamma mpenHa3HavyeHa Ui W3ydeHHWs AACHUIUTMHBI Du3nka B pamkax
peanu3anuy  00pa30BaTEIbHOM MPOrpaMMbl CpeaHero obmero oOpa3oBaHusi B Ipejaenax
OCBOCHHMSI OCHOBHOW TpodeccroHanbHoil oOpa3oBatenpHOM mporpammbl CIIO Ha 06aze
OCHOBHOT'O 00111eT0 00pa30BaHus MPU MOATOTOBKE KBATU(PHUIIMPOBAHHBIX PA0OUYUX (CITY)KAIIHX )
Y CIIEMAIMCTOB CPEAHETO 3BEHA.
Pabouas nmporpamma y4eOHON AMCUUILUIMHBI pa3paboTaHa Ha OCHOBE:

— [Tpukaza MunucTepcTBa 00pa3oBanus U Hayku PO «O06 yrBepxkacHUU (peaepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEBHOTO CTaHIApTa CpeaHero oodmero oOpasoBaHus» oT 17 mas
2012 r. N 413;
— [TpumepHOIT OCHOBHOW 00pa30BaTEIHHOM MPOTpaMMBbl CPEIHETO OOIIETOo 0Opa30BaHuUs,
onobpeHHoi pemeHneM DeneparbHOTO y4eOHO-METOIUYECKOr0 OOBEIUHEHUS 1O 00meMy
obpazoBanuto (mpotokoia ot 28.06.2016 No2/16-3).
PaGouast mporpamMma y4eOHOM TUCIUTUTHHBI HCTIONB3YeTCs B 00YUISHUH TIO CIICIIUATBHOCTSIM/
npodeccusM COIUaIbHO— YKOHOMUYECKOTO TTPOQHITS.

Pabouas mporpamMMa BOCHHUTaHUS pEaTU3yeTCsl MHTETPHPOBAHHO 4Yepe3 CONEpKaHHe
yueOHOW TUCIUIUIMHBI, INIAHUPYEMBbIE Pe3yNbTaThl paboyeil mporpaMMbl BOCIIUTAHUS HAXOST
OTpa)KEHHE B BOCIIUTATEIBHBIX IEAX KAKIOT0 YIeOHOTO 3aHATHS.

2. INIAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEFHOU U CHUILINHBI.

OcBoenne cojepkanus y4eOHOU mauctuIuinHbl Du3nka oOecredYnBaeT JOCTHKECHUE
00y4aroIMMUCS CIEIYIOIMIUX Pe3yIbTaToB:

JJUYHOCTHBIX:

v’ 4yBCTBO TOPIOCTH M YB@XKEHHS K WCTOPUM M JOCTHKEHHAM OTEUYECTBEHHOM
¢usnyeckoil Hayku; (U3WYECKH TPaMOTHOE TIOBEICHHWE B NPOPECCHOHATBHON
JESATETBHOCTH U OBITY MIPH 0OpalleHn: ¢ TpUOOpaMu U YCTPOHCTBAMU;

v/ TOTOBHOCTbH K IPOIOJDKEHHIO 00pa30BaHMsl M MOBBINIEHHs KBAIU(pHUKAIMU B M30paHHOM
npodecCHOHANBHON NIeATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJH (UBUYECKUX
KOMIICTCHIIUH B 3TOM;

v\ yMeHHEe HCIIOJB30BaTh JOCTHKEHHS COBPEMEHHON (M3MUYECKOW HAYKH M (PU3HUYECKUX
TEXHOJIOTHH JIJIsl TOBBIIIICHHUSI COOCTBEHHOTO MHTEJICKTYaIbHOTO PAa3BUTHS B BEIOPAHHOMN
npohecCHoHABHOM IS TETHHOCTH;

v\ yMEHHE CaMOCTOSTENLHO T00BIBATL HOBLIE I ce0sl (PU3NUUECKUE 3HAHMS, UCTIONb3YS IS
3TOTO JOCTYIHBIE HCTOYHUKHU HH(OpMAIIIH;

v\ yMeHHEe BBICTpaMBATh KOHCTPYKTUBHBIE B3aUMOOTHOLIEHHS B KOMAaHIE IO PEIICHHIO
001IMX 3a7a4;

v\ yMEHHE YIpPaBiATh CBOEH IO3HABATENLHON IEATENHLHOCTHIO, MPOBOIUTH CAMOOLEHKY
YPOBHS COOCTBEHHOTO MHTEJIEKTYAJIbHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:

v/ HCIOJBb30BaHHUE PA3IMYHBIX BHIOB IO3HABATEIBHON JEATEILHOCTH IS PEIIEHHs
¢u3nueckux 3agad, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHMS (HAOIOIEHUS,
OTIMCaHMsI, U3MEPEHUS, SKCIICPUMEHTA) ISl U3YyYCHHUSI PA3IIMUHBIX CTOPOH OKpYXKAloMIen
JIEHCTBUTEIILHOCTH,

v/ HCIOJB30BaHWE OCHOBHBIX HMHTEJUIEKTYaIbHBIX — OIEPAlMii: I[OCTAHOBKH  3aJIauH,
dbopMynupoBaHHMs ~ THIIOTE3, aHajdW3a W  CHHTE3a, CpaBHEHUs, 0000IeHNUs,
CHUCTEMAaTH3alliY, BBISBICHUS TPUYUHHO-CICJACTBEHHBIX CBSI3CH, IIOMCKA aHAJIOTOB,
(hopMyIIMpOBaHUS BEIBOIOB IS U3YUCHHS PA3TUYHBIX CTOPOH (PU3UYECKIX OOBEKTOB,
SIBICHMA W TIPOIIECCOB, C KOTOPBHIMH BO3HHMKAET HEOOXOIMMOCTh CTaJKUBAThCS B
npodeccruoHanbHOU cdepe;



YMEHHE TeHEPUPOBATh UJIEH U OIIPEIENIATh CPEICTBA, HEOOXOAUMBIE IS UX pPeaTn3alluy;
YMEHHE HCHOJb30BaTh pa3jMyHble HUCTOYHUKU JUIsI TOJydeHUs  (QU3n4YecKou
nH(pOpMaINH, OLICHUBATH €€ JOCTOBEPHOCTD;

AN

v yMeHHE aHATM3UPOBATD M MPEJICTABIATh HHOOPMAIMIO B Pa3INYHbIX BHIAX;

v\ yMeHHe TyOIMYHO TPEACTABIATH PE3yJIbTaThl COOCTBEHHOTO WCCICIOBAHKS, BECTH
JIVICKYCCHH, JTOCTYITHO M TapPMOHHYHO cOdYeTasi CoJiepaHue U (OPMBI MPEICTaBIIEMOM
uHpOpMaIHH;

npeAMeTHBIX:

v chOopMHPOBAHHOCTE TIPEICTABIECHUI O POJIM U MeCTe (PU3UKHM B COBPEMEHHON HAy4HOMN
KapTHHE MHUpPa; TOHUMaHME (HU3UYECKOM CYIIHOCTH HalIromaeMblx BO BceneHHoi
ABJICHUH, posin (GU3MKU B (POPMUPOBAHHM KPYrozopa U (PyHKIHMOHAIBHON I'PaMOTHOCTH
YeJIOBEKA JUIsl pEIICHUs IPAKTUUECKUX 3a/1a4;

v/ BIAJCHHE OCHOBOIOJATAIOIIUMH  (DH3UYECKUMH  HOHATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPUSIMH;, YBEPEHHOE HCIONb30BaHUE (U3UUECKON TEPMUHOJOTUU H
CHUMBOJINKH;

v/ BJajieHHe OCHOBHBIMH METOJAMH HAyYHOTO [O3HAHWS, WCIOJb3yeMbIMH B (DU3HKE:
HaOJI0IeHuEM, OIUCAaHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

v yMmenust obOpabarbiBaTh pe3yJabTaThl M3MEPEHUI, OOHAPYKHUBATH 3aBUCHMOCTH MEXIY

(u3nYeCKMMHU BEJIMYMHAMU, OOBSACHSTH OJYyYEHHBIE PE3YNIbTAThl U JIEJ1aTh BHIBOJIBI;

c(OPMHPOBAHHOCTh YMEHHS peliaTh (pu3muecKue 3a1auu;

Cc(OPMHPOBAHHOCTb YMEHUS MPUMEHSTH MOJYyYSHHbIE 3HAHUS ISl OOBSICHEHUS YCIIOBUI

nNpoTeKaHuss (U3WYECKHX SBICHUH B TpUpoJAe, NpoQecCHOHaTbHON cdepe U s

IPUHATHS IPAKTUYECKUX PEIIEHUH B IOBCEHEBHON KU3HU;

v chOpPMHUPOBAHHOCTH COOCTBEHHOM TTO3MIMHU 110 OTHOIICHUIO K (HU3UUECKOM HH(DOPMAIIHH,
NI0JIy4a€MOU U3 pa3HbIX UCTOYHHUKOB.

AN

Ilpu wu3ydyeHun yueOHON aucuuiuinHbl Pu3MKa HAET MOArOTOBKA OOyYaroluxcs,
ocouBux [IIIKPC, ITIICC3 k popmuposanuto cienyromux OK:
O6mme komnerennuu (OK1,0K2,0K3, OK 4, OK5, OK6, OK7,0K8,0K9),

BKJIFOYAIOIIHE B €01 CHOCOOHOCT:

OKI. IloHumath CyIIHOCTb U COLUANIBHYIO 3HAYUMOCTh CBOCH OyayIel npodeccuu, MposiBIsATh
K HEW YCTOMYMBBINA MHTEPEC.

OK2. OcymiecTBisTh NOUCK, aHATIN3 U HHTEPIPETALMIO HH(POpMAIMK, HEOOXOJUMOI IS
BBITNIOJTHEHUS 3a7a4 IPO(eCcCHOHATBHON AeSITEIbHOCTH.

OK3. Ilpunumathb pemieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U HECTH 3a HUX
OTBETCTBEHHOCTb.
OK4. OcymiecTBasiTh HOUCK U UCIIOJIb30BaHNE UH(POPMALIUU, HEOOXOIUMOM 1151 3P (HEKTUBHOTO
BBINOJIHEHUS IIPO(ECCHOHANBHBIX 331a4, TPO(ECCHOHAIBHOTO U INYHOCTHOTO PAa3BUTH.
OKS5. Ucnonp3oBaTh HHOOPMAITMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHHU B TPO(ECCHOHATBHON
NEeSTEIbHOCTH.
OK6. PaboTath B KOJUIEKTHBE M KOMaH 1€, 3(PpPEKTUBHO 00LIaThCs C KOJUIEraMU, PyKOBOJICTBOM,
MOTPEOUTEIISIMH.
OK?7. ConelicTBOBaTh COXpaHEHUIO OKPY>KaIOILEH Cpelibl, pecypcocoepexeHnto, 3pHeKTUBHO
JIEICTBOBATh B UPE3BbIYANHBIX CUTYaALUAX.
OKS. Hcnonb30BaTh cpecTBa GU3NUECKOM KyJIbTYpBI AJIi COXPAaHEHHS U YKPETIJICHHS 3/10POBbsI
B IIpoliecce Npo(ecCuoHaNbHOM NesITeIbHOCTH U NMOAJEpKAaHUE HEOOXOIUMOIO YPOBHS
(u3n4ecKoi MOArOTOBIEHHOCTH.
OKO9. HUcnionb30BaTh HHYOPMAIIMOHHBIE TEXHOJIOTHH B IPO(ECCHOHATBHOM e TEITBHOCTH.



3. COAEPXKAHUE YYEFHOU JUCHUTLJIAHBI

Beenenne

®dusuka — QyHAaMEeHTalbHas Hayka O mpupojie. EcTecTBeHHO-HAayUHBIM METOJ MO3HaHWUS,
€ro BO3MOKHOCTH ¥ TPAaHULIbI IPUMEHUMOCTH.

DKCIIepUMEHT W TeOopusi B MpoIecce MO3HAHUS MpupoAsl. MojenupoBanue (HU3MYecKux
SIBJICHUH U NpoLEeccoB. ECTECTBEHHO-Hay4YHasl KAPTUHA MUPA U €€ BaXXHEHIINE COCTABIIAIOLINE.

EnuHCTBO 3aKOHOB MpPUPOJBI U cOCTaBa BeulecTBa Bo Beenennoil. OTkpbITHS B (hrzuke —
OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTUU IIPOU3BOICTBA.
1. Mexanuka

Kunematuka. Mexanudeckoe npmkenue. Cucrema otcuera. Tpaekropust ABuxkeHHs. [1yThb.
[lepememienne. PaBHOMepHOE mnpsiMoiMHElHOEe nBMKeHHE. CkopocTh. OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBIDKEHHs. 3aKOH CJIOXeHUs ckopocrteil. I'paduxum asmwkenus. 8 CpemHss
CKOpPOCTb IpU HEPAaBHOMEPHOM JIBUKEHUU. MrHOBEHHasi CKOpPOCTb. PaBHOyCKOpEeHHOE
npsiMOJIMHEIHOE BIKeHue. Y ckopenue. CBoboaHOe nanenue ten. KpuBonuHelHoe qBUKEHHE.
YrinoBasg CcKopocTb. PaBHOMEpHOE [BWJKEHME II0 OKPYXKHOCTH. lLleHTpocTpemurensHoe
YCKOPEHHE.

Junamuka. Macca u cuna. BzaumopeiictBue Ten. 3akoHbl AMHaMUKH. Cuiasl B NIPUPOJE.
CrnocoObl n3mepeHust cwil. VMHepruaibHas cHUCTEMa OTCUETa. 3aKOH BCEMHPHOIO TATOTEHHUS.
HesecomocTs.

3aKkoHbI coXpaHeHHs] B MeXaHuKe. VIMiynbc Tena. 3akoH coxpaHeHHs! UMITyibca. PeakTuBHOE
nBIkeHue. Mexanudeckass padora. MomHocts. PaboTa cuiibl TATOTEHHS, CUIIbI YIPYTOCTH H
cunbl TpeHus. Mexanndeckass sHeprusa. Kunetnueckas sHeprusi. Kunertmyeckass sHeprus u
pabota. IloTeHunanbHas HEpPrusi B rpaBUTAMOHHOM ToJje. [loTeHnmanbHas HEprus yrnpyro
nehOopMUPOBAHHOTO TeNa. 3aKOH COXPAHEHHSI TIOJTHON MEXaHHUUECKOW SHEPTHH.

JdemoHcTpauuu

OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHHS.

Buaer Mexannueckoro qBuxeHus. IHEpTHOCTS Ted.

3aBUCUMOCTB YCKOPEHHUs TeJla OT €r0 MacChl U CUJIbL, AEHCTBYIOIIEH Ha TEIIO.

HesecomocTs. PeakTBHOE NBMKEHHUE, MOJIETD PAKETHI.

IIpakTH4Yeckoe 3aHsATHE

HccenenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT MAcCChI TEJA.

2. OCHOBBI MOJIEKYJIAPHON (PU3UKU U TEPMOIMHAMUKH

MouiexyJasipiasi ¢pusuka. ATOMHUCTHYECKAsh TEOPHUsl CTpOeHHUs BemiecTBa. HaOmonmenus u
OMBITHI, MOATBEPKIAIOIINE AaTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BellecTBa. Macchl U pa3Mepsl
MoJiekys. TerioBoe IBH)KEHUE 4YacTHIl BemiecTBa. bpoyHoBckoe nBMkeHue. MneanbHbli ras.
Temneparypa Kak Mepa CpeaHEd KHHETHYECKOW SHEPrUM 4YacTHLl. YPAaBHEHUE COCTOSHHS
uaeanpHoro rasa. Mzomporneccsl u ux rpaduxu. OObsCHEHUE arperaTHbIX COCTOSIHUN BEIECTBa
¥ (a30BBIX TIEPEXO0JIOB MEKy HUMH Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX TIPEICTAaBICHUN.

CBs13b MEXIy JIaBIICHUEM M CPEIHEW KMHETHYECKOW SHeprueil Mosiekyn rasa. Pabora rasza.
Monens xxuakocTti. [loBepXHOCTHOE HATsHKeHHE U cMadnBaHue. Kpucrammmdeckue u aMmopgHbIe
BelecTra. JKuaKue KpucTauibl.

Tepmoaunamuka. Bayrpennss sHeprus. Pabora u Temmooraada Kak crocoObl M3MECHCHHS
BHYTpEHHEl »Hepruu. [lepBblii M BTOpOW 3aKOHBI TEPMOJMHAMUKHU. [IpUHIMIBI JEMUCTBUS
tewioBblx MamuH. KIIJ[ TemoBbix naBurateneid. TemaoBble MallMHbBI U HUX IPUMEHEHHE.
DKOJOTHYECKUE MPOOJIEMbI, CBS3aHHbIE C MPUMEHEHHEM TEIUIOBBIX MAIlWH, U MPOOIeMbl
3HEprocOepeKeHusl.

JdemoncTpanuu

JIBmwkeHne OpoyHOBCKMX dYacTull. Juddys3us. SBneHuss mMOBEpXHOCTHOTO HATSHKEHUS U



cmauuBanus. Kpucramisl, amopdHbIE BeIIeCcTBa, XUIKOKpUCTAIUIMUECKUE Tena. 3meHeHue
BHYTpPEHHEHN SHEpPrUH TeJ MPU COBEPIICHUN PaOOTHI.

3. OCHOBBI 2J1eKTPOAUHAMHUKH

JuekTpocTaTka. B3aumoneicTBue 3apsyKeHHBIX Tel. OJNEKTPUUYECKUM 3apsi. 3aKkoH
COXpAHEHUS AJIEKTPUUYECKOTOo 3apsaa. 3akoH KynoHa. DJIEeKTpOCTaTUYECKOE T0JIE, €r0 OCHOBHBIE
XapaKTEPUCTUKU U CBSI3b MEXy HUMU. [IpOBOIHUKYU U U30JSTOPHI B 3JIEKTPOCTATUUECKOM TOJIE.
DJIeKTpHUYecKasi EMKOCTh KOHJEHCATOPa. DHEPIrusl JJIEKTPOCTATUYECKOrO MOJIS.

Hocrossnubiii  TOk. IlocTosiHHBIN anekTpuueckuit Tok. Cuina TOKa, HampsHKEHHE,
3JIEKTPUYECKOE CONMPOTHUBIEHUE. 3akoH OMa I yd4acTKa LENU U MOJHOW 3JIEKTPUUYECKOM LeTH.
PabGota ® MOIHOCTh TOCTOSHHOrO TOKa. 3akoH JDxoyns—Jlenma. TerutoBoe nelcTBHe
3JEKTPUYECKOTO TOKA. DIEKTPUUECKUN TOK B Pa3JINYHBIX Cpeaax.

MarnutHoe moJie. MarHuTHOE IOJ€ M €ro OCHOBHBIE XapaKTepHCTUKH. JlelicTBue
Mar[ JHUTHOTO TMOJii Ha NPOBOAHUK C TOKOM. 3akoH Ammepa. OiekTpoasBuratesb. Cuia
JlopeHna. SIBneHue 3JIEKTPOMArHUTHOW MHIAYKIUM. 3aKOH 3JEKTPOMAarHUTHON HHIYKIHH.
IIpaBwio Jlenna. Camonnaykiusa. MHAYKTUBHOCTh. DHEPTUsl MATHUTHOTO TIOJISL.

JdemMoHcTpanuu

Onektpusanus Ten. BaumoneiicTBue 3apsbkeHHbIX Tell. HarpeBanue npoBOJIHUKOB C TOKOM.
OneiT Dpcrena. B3aumoneicTBue NPOBOJAHUKOB C TOKOM. JleiCTBME MAarHMUTHOTO TOJIA Ha
MIPOBOAHUK C TOKOM. PaboTa snexTpoaBurarens. SIBieHne 3IeKTpoOMarHuTHOM HHAYKIIUH.

IIpakTH4Yeckoe 3aHATHE

COopka 31eKTpUYECKON IeNH U W3MEpPEHHE CHJIbI TOKa U HANpsKEHUS Ha ee pa3iiMyuHbIX
y4acTKax.

4. KosieOaHMs M BOJTHBI

Mexannyeckue KoJjiebanuss M BOJHBI. CBoOomuble koyieOanusa. Ilepumoa, dacrota u
amMIuTya kKonebanuii. l'apMoHmueckue KoneOaHusi. MareMaTHUeCKH W TPYKUHHBIN
MasaTHUKU. [IpeBpalieHre sHepruu mpu rapMOHHYECKUX KojeOaHusax. MexaHu4yeckue BOJHbBI U
UX BHUJbl. 3BYKOBBIE BOJHBI. YJIbTPa3BYKOBBIE BOJIHBI. YIJIbTPa3BYK U €r0 HCIIOJIb30BAHHE B
MEJIULIMHE U TEXHUKE.

DJIeKTPOMATHUTHBIE KOJ1e0aHus W BOJHBI. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJEOAHMS.
Konebarenpubiii koHTyp. @opmyna TomcoHa. BeIHYKIEHHBIC 3JI€KTPOMArHUTHBIE KOJICOaHMS.
I"apmoHnYeckne AIEKTPOMAarHUTHBIE KoeOaHusl. DIeKTpUIecKuid pe3oHanc. IlepeMeHHbIi TOK.
DnextporeHepatop. [lonydyenue u nepenaua snextposHeprun. [Ipodiemsl sHeprocoepeKeHus.

DJIEKTPOMATHUTHOE TM0Jie. OJEKTPOMarHuTHble BOJHBL. CKOpPOCTb 3JIEKTPOMAarHUTHBIX
BOoJIH. [IpuHUUMIBI paanocBs3W W TeneBUACHMS. VICcnonap30BaHME SJIEKTPOMArHUTHBIX BOJH
Pa3IMYHOIO JAMAaNa3oHa B TEXHUYECKUX CPEACTBAX CBA3M, MEIUIMHE, NP U3YYECHUU CBOWCTB
BEILECTBA.

CgeToBble BOJIHBI. Pa3zBuTue MNpeacTaBiIeHU O NpUpOJE CBETa. 3aKOHBI OTPAXKEHUS U
npenomiieHus cBera. Mutepdepenuus ceera. Judpakuus ceeta. dudpakuuonHas pemet! ka.
[Nonsipuzanus ceera. Jucnepcus ceera.

JInn3bl. dopmyna ToHKOH TUH3BL. OnTHYECKHE TPUOOPHI.

JleMoHCcTpanun
Konebanuss MaTemMaTHyeckoro M MPYXKHHHOTO MasTHUKOB. Pabora »siekTporeneparopa.
Wznyuenne u mpueM 3JIEKTPOMAarHUTHBIX BOJH. PanuocBs3p. PaznoxenHue Oenoro ceta B
cnekTp. MuaTepdepenuus u audpakuus ceera. OTpaxeHue u npeaomieHue ceera. Ontuueckue
MPUOOPHI.

IIpakTHYeckHne 3aHATHA
N3yuenue konebaHuii MaTreMaTu4ecKoro MasTHuka. M3ydenue untepdepeHunu u nudpaxuuu
cBeTa



5 .2JieMeHTbl KBAHTOBOI (U3NKH

KBanToBbIe cBoOiicTBa cBera. PaBHOBeCHOE TeIioBoe H3iaydeHHe. KBaHTOBas rumoresa
[Tnanka. @orosnexkTpuueckuil 3¢ ¢dext. YpaBHeHue DWHIITEHHA A1 BHEHUIHEro (GoTtorddekra.
®otoH. /laBnenue ceta. Jlyanusm CBOWCTB CBeETa.

®dusuka aroma. Mogenn ctpoeHus aroma. Onbir Pesepdopma. Ilocrynmater bopa.
OOBsicHeHHE JIMHEWYaTOTO CIIeKTpa BOJOPOJAa Ha OCHOBE KBaHTOBBIX ToCTyilaToB bopa.
[lornmomenne u wucnyckanue cBera aroMoM. KantoBas sHeprus. llpuHuun neWcTBus u
KCMOJIb30BaHMeE Jazepa. ONTHYECKasi CHEKTPOCKOMNMS KaK METOJI M3Y4€HHUsI COCTaBa BEILIECTBA.

du3nka aTOMHOIO fiApa M JIeMeHTapHbIX YyacTul. CocTaB U CTPOEHHUE aTOMHOTO SApa.
CBOICTBa SIEPHBIX CUJI. DHEPrus CB3M U AePEKT MacChl aTOMHOTO sjipa. PainoakTMBHOCTD.
Bunbl  panMoakTHBHBIX —TIpeBpallleHHd. 3aKkoH paauoakTUBHOro pacrnaga. CBoiicTBa
WOHU3UPYIOUIUX SICPHBIX U3Ty4eHUI. PanoakTUBHBIE U3TyYE€HHS U UX BO3/ICHCTBHE HA JKUBBIC
OpraHu3Mbl.  SlgepHble  peakuuu. SaepHass  dSHEpPreThkKa. DJIEMEHTApHbIE  YaCTHIIBL
DyHIaMEHTaIbHbIE B3aUMOJICUCTBUA.

JdeMoHcTpanun

dororddexr. Dorornmement. Mznyuenue mnaszepa. JImHeHYaThle CHEKTPHI Pa3IAYHBIX
BemecTB. CUeTYNK HOHU3HUPYIOIIUX U3TyUYCHUN

6. DBoJronns BeesrenHoit

Crpoenue u pasButue Bceesennoii. Kocmomnorusi. 3Be3npl. TepMosimepHbiii cuHTe3. Mojaenb
pacumpsromeiics BeeneHHoil.

IMpoucxoxnenue CoaHeuHol cucremMbl. [IpoToconmHIle W MpOTOIIaHETHBIE —oOOJaKa.
Ob6pa3zoBanue maaHeT. [Ipobiiema cyiecTBOBaHNS BHE3EMHBIX [IUBUITH3AIINM.

CoBpemenHast pu3uveckast KapTHHA MUPA.



4. TEMATUYECKOE INTAHUPOBAHME IO YYEBHOM JUCIUILIMHE

4.1. O0beM y4eOHOI TUCHUIIMHBI U BU/IbI yueOHo#H padoThl mo npodeccun 38.02.04

Kommepuus(mo orpacisim)

Bun yuebHol paboTbl Oovem
uacoe

MaxkcumajibHas yueOHasi Harpy3Ka 54

O0s13aTe1bHAs AyIMTOPHAsS YueOHAs HArpy3Ka 36

B TOM YHCIIE:
TeopeTUIecKoe o0yueHue (JIEKIUU, YPOKH) 30
NPAaKTUYCCKHUE 3aHSATHUS 6
KOHTPOJIbHBIE paOOTHI 2
MIPOMEXKYTOUHAsI aTTecTanys B hopMme oudgepenyuposannozo 3auéma 2
KOHCYJIbTAIIHH 2
CaMOCTOsITeNIbHAsI pab0oTa 00yJarOIIeTOCs 18

Wtoro gacos 56




4.2. TemaTnyeckoe IVIAaHUPOBaHUE Y4eOHOM Jucunaunbl o npogeccuu 38.02.04 Kommepuusi(no orpaciism)

HaumeHnoBanue Copepxanue yueOHOro marepuajia, 1a0opaTopubie padoTbl U O0bem | XapakTepucTHKAa OCHOBHBIX BH0B Y4eOHOM

pa3esioB M TeM | NpaKTHYecKHe 3aHATHS, CAMOCTOsATe/IbHAsl padoTa 00y4alUIuXCcs 4yacos AeATeJIbHOCTH
EcTecTBeHHO-HaY4HBIN METOJI TIO3HAHUS, €0 BO3MOXXHOCTU U I'PAaHULIBI Pa3Butue cnocoGHOCTEH SICHO ¥ TOUYHO M3J1araThb
OPUMEHUMOCTH. OKCIIEPUMEHT M Teopus B IMIpoLecce IO3HAHUS CBOM MBICJIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
npuponabl.  ®Pusznueckas BeauuuHa. [lorpemHocTH  M3MEpEHHMM TOYKY 3pEHMS, BOCHIPUHUMATh U aHAJIU3UPOBAThH
buznyeckux BEJIMYHH. dusnueckue 3aKOHbl. ['paHuIBI 1 MHEHHUS COOECEeIHMKOB, TIpU3HaBas IIPaBo
NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB. [loHsTHE O (PM3HUEeCcKOl KapTHHE IpYroro  4ejJoBE€Ka Ha  HMHOE  MHEHHE.

Beenenue MHpA. [IpuBeneHre NpUMEPOB BIUSHHUA OTKPBITUN B

BX0/1HO# KOHTPOJIb. ¢u3uKe Ha mporpecc B TEXHMKE U TEXHOJIOTUH
CamocTtosiTenbHas padora: IIPOU3BOJCTBA.
NuauBunyanbHbINA POEKT: «MeTposiorus B mpodeccun», «Pusnka B 1

npodeccun» (3HaueHue UMK IPU OCBOSHUH MTPOPECCHH),
«lTorpenmiHocTH U3MEPEHUI».

Paznea 1. Mexanuka. 12 yacos

Kunematuka. Mexannueckoe npuxenue. [lepememenue. [Iyrs. CkopocTs. PaBHOMEpHOE mNpsiMONIMHEHHOE ABUKEHHE. YCKOopeHue. PaBHomepeMeHHOe

npsiMosiHeitHoe JBIkeHrne. CBoOOAHOE majieHue. 3aK0H CI0KEHHUsS] CKOpocTel. MrHOBEHHAsi CKOPOCTb.

Tema 1.1
Kunematuka

Mexanndeckoe nBrxeHne. MarepraiibHasi Touka. OTHOCUTEIBHOCTh
MEXaHUYECKOro aBmxeHusa. Teno orcuéra. CucreMa oTcUeTa.
Tpaexropus. [Iyte. Ilepememenne. CKopocTs.

PaBHOMCpHOC HpHMOHHHCﬁHOC JABHIKCHHC.

Ilpakmuueckoe 3auamue Nel «I paghuxu pagnomepnozo u
PABHONEPEMEHHO20 0BUNCEHUA).

Yckopenue. [IpsiMosMHEHOE IBUYKEHUE C TIOCTOSIHHBIM YCKOPEHHUEM.

CB00OOJHOE aJleHUE TEIL.

CamocTosiTejibHas padoTa: mpopaboTKa JTOMOJTHUTEIBHON
JUTEPaATyphl, C UCIIOIb30BAaHUEM PEKOMEHAALNN ITpEeNogaBaTes.
JomamnHsis mpakTHueckas pabota «Pacuet yckopeHHs: CBOOOIHOTO
nagcHUs.

CooOuienne «CKOpOCTH B IPUPOJIE U TEXHUKE.
WNupuBunyansHelil npoekT: «l'anuneo ['anunein — ocHoBaTenb
TOYHOTO €CTECTBO3HAHUAY», «3HaueHue OTKpbITHii ["amumnes.

O3HakoMmJIeHHME €O  CIIOCOOAMH  ONHUCAHMS
MEXaHWYEeCKOro JBIDKCHUS, OCHOBHOM 3amadeci
MeXaHUuKU. V3yueHue OCHOBHBIX (PU3HUECKUX
BCJINYHUH KHMHEMAaTUKHU: nepeMeuICHusd,
CKOPOCTH, YCKOpEHHMUSL. HaGnronenue
OTHOCHUTCJIIBHOCTH MEXAaHHYCCKOI'O IBHXCHU.
dopmynupoBaHue 3aKOHa CJIOKEHHS
ckopocreil. MccnenoBanue paBHOYCKOPEHHOI'O
OpSMOJIMHEMHOTO  JIBWXKEHUs (Ha TpHMepe
CBOOOJIHOTO TAJCHHsI TelI) W PaBHOMEPHOTO
JBHKEHHUS Tella 110 OKpyKHOCTU. [loHnmanue
CMBIC/Ia OCHOBHBIX (DU3MYECKHX  BEJIMYUH,
XapaKTepU3YIOIUX PAaBHOMEPHOE JBH)KEHUE
TeJIa 10 OKPYKHOCTH.




JIunamuka. IlepBbiii 3akoH HptoTona. Cuna. Macca. Imnynbsc. Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIaCCUYECKON AMHAMUKH. TpeTuil 3aKoH
HerotoHna. 3akoH BcemupHoro Tsarorenus. I'paButanronnoe nose. Cuia tspkect. Bec. Cioco6s! n3mepenust Maccsl Tell. CHilbl B MEXaHMKE.

Tema 1.2
JAunamuka

OcHoBHOE yTBepkAeHUE MeXxaHUKH. [lepBbIii 3akoH HproToHa.
WNueprmanbHble CUCTEMBI OTCUETA.

Cuna. CBs3b MEXIy CHIION U yCKopeHueM. Bropoit 3akon HeroToHa.
Macca. Tperuit 3akoH HproToHa.

Cuiia TAroTeHus. 3aKOH BCEMUPHOTO TAToTeHus. Criia TSYKECTH U Bec.
HesecomocTh.

CamocTosiTeibHas padoTa: npopaboTKa JOMOTHUTEIHHON
JUTEpaTyphl, C UCTIOIb30BAaHUEM PEKOMEHAALMN MTpenogaBaTes.
[ToaroroBka cooOuIeHNH, KOHCIIEKTa, pedepara.

NupuBunyansHsiii npoekt: «lcaak HeroToH — co3gaTens
KJIaccuyeckon pusukm», «Cuiibl B IPUPOJIEe U TEXHUKEY, «JleoHapao na
BuHun — y4eHsblil 1 n300peraTenby.

[lonumanue cmbicna TakuxX  (U3UUECKUX
MOJIeTeH, Kak MaTepuanbHast TOYKa,
UHEepIUalbHasl CUCTeMa oTcueTa. VM3mepenue
Macchl ~ Tela  pasIMYHBIMH  CIOCOOaMu.
N3mepenne  cuii B3aMMOJEHCTBHUS — Tell.
Berunicienne 3HauYeHUs YCKOPEHUS TeNl II0
U3BECTHBIM 3HAYEHUSM JICHCTBYIOIIUX CHJI H
Macc Tell. YMEHUE pa3nuyarh CUIY TAKECTU U
Bec Tena. OObsICHEHNE U IPUBEJIEHNE TPUMEPOB
SBJICHUS HEeBeCOMOCTH. IIpMeHeHne OCHOBHBIX
NOHATHH, (QOpPMYII ¥ 3aKOHOB [WHAMHKH K
pEeLeHHIO 3a/1a4.

3aKOHBI COXpaHEHHsI B MEXaHUKE. 3aKOH COXpaHEHHs UMIynbca. PeakTuBHOe nBMkeHue. PaboTta cunbel. Pabora moTeHHManbHBIX CHI. MOIIHOCTS.

BHCpFI/IH. Kunernueckas OHCPIu:. HOTCHHI/IaJ'IBHaH OHEPIus. 3aKoH COXpPAaHCHUA MEXaHUYeCKOMH OHCPI'Uu. HpI/IMeHeHI/Ie 3aKOHOB COXpaHCHHA.

Tema 1.3
3aKoHbI
COXpaHeHHS B
MeXaHHKe

I/IMHyJ'IBC. 3akoH COXpPAaHCHUS UMITYJIbCA. PeakTuBHOE IBHKEHHE.

Pa6ota. Momuocts. Kunernueckast sHeprus. [loTeHuuanbHas sueprus.
3aKOH COXpaHEHHs] MEXaHUYECKON YHEPTHH.

[TonroToBKa K KOHTPOJIBHOU padoTe.
Konmponvunaa paboma Nel no meme « Mexanuxay.

CamocrosiTesibHas padoTa: mpopaboTKa JTOMOJHUTEIBHON
JUTEPATYpPBI, C UCIIOIB30BAHNEM PEKOMEHIAINI pernoiaBaTes.
Pemenue 3a1a4 o Teme «3aKOH COXpPaHEHUS UMITYJIbCAY;

JlomaiHss npakTudeckas padora «Pacuét MOIIHOCTH, pa3BUBaeMON
IPU XOb0EM.

Coobmenne «3070Toe IPAaBUIO MEXaAHUKI.

NuauBuayanbHbIN NPOEKT: «3aKOHBI COXpaHEHHs B MEXaHUKe», «Poib
K.9. [InonkoBCKOro B pa3BUTUN KOCMOHABTUKW.

IIpe3enTanus «Vcrnonb30BaHUE MPOCTHIX MEXAHU3MOB).

OO0BsicHeHHE PEaKTUBHOTO JIBH)KCHHSI HA OCHOBE
3aKOHa COXpaHeHUs wumnyinbca. l[Ipumenenue
3aKOHA COXPAHEHUS UMITYJIbCA JJISI BBIYUCIICHUS
U3MEHEHUNM  CKOpPOCTEH  Teln  Ipu  HX
B3aUMOJICHCTBUSAX. Beruncienne paboThl cui u
W3MEHEHUs] KUHETHMYECKOM »JHepruM TeJa.
BblunciieHne TMOTEHIMAIbHON HSHEPruv TeJl B
rpaBUTALUOHHOM TOJIE. XapakTepucTuka
MPOU3BOJAUTEILHOCTA MAIIIMH M JABUTATENICH C
HCIOJIb30BAHUEM HOHSATHUS MOIITHOCTH.

Pa3gen 2. OcHOBBI MOJIEKYJIAPHON GU3MKH U TepMOIMHAMHUKA. 8 yaca

MounekynspHas dusuka. MneanbHbril ra3. OCHOBHBIC MTOJIOKEHUST MOJICKYJIIPHO-KHHETUUECKOU Teopur. PazMepsl u Macca MOJIEKYI U aTOMOB.

BbpoynoBckoe nBuxenwue. Auddy3us. CUibl 1 SHEPTUS MEKMOJIEKYIIPHOTo B3auMoaelicTBus. CTpoeHHne ra3000pa3HbIX, JKUJIKAX U TBEPABIX TEI.
CKOpOCTH ABMKEHHS MOJIEKYN M MX u3MepeHue. neanbubliii ras. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETUUECKON TEOPUU Ta30B.
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Temmeparypa u ee m3MepeHue. [ 'a30Bble 3aKOHBL. AOCOJIOTHBIM HYJIb TEMIIEpaTyphl. YpaBHEHHE COCTOSHHS UACATHHOTO raza. MosipHas ra3oBas

MOCTOSIHHASL.
OcHOBHBIE TIOJIOKEHUST MOJEKYISIPHO-KUHETUYECKON TeOpUH, UX .
@OopMyJIUPOBAHUE  OCHOBHBIX  MOJIOKEHHI
AKCIIEPUMEHTAJIbHBIE JOKa3aTeNIbCTBA. Pa3Mepsl 1 Macca MOJIEKYII. .
MOJICKYJISIPHO-KUHETHYECKOM TEOpHH.
KomuuecTBo BemectBa. Mounb. [loctosinnas ABoraapo.
v Brimonnenune OKCIICPUMCEHTOB, CIIyKalaux
BbpoyHnoBckoe nBmkenue. Cuibl B3aUMOJACHCTBUS MOJICKYIL. -
000CHOBaHMEM  MOJEKYISPHO-KUHETUIECKOM
TermnoBoe nBM>XeHUE MOJIEKYI. Moienb uaeanbHoro raza. OCHOBHOE
. teopuu. Habmonenne 6poyHOBCKOTO ABUKEHUS
ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON TEOpHUU rasza.
U saBieHus  auddysuu. Onpenenenue
Omnpenenenue TeMneparypsl. AOCOMIOTHAs Temmeparypa. TemmepaTtypa
Tema 2.1 . o mapaMeTpoB  BeIIecTBa B  Tra3000pa3HOM
— Mepa cpeJiHell KHHETUYECKON SHEPTUU MOJIEKYIL.
MouJgekyJisipaasi COCTOSSHUM  HAa  OCHOBaHMM  YpaBHEHUS
YpaBHEeHHE COCTOSIHUSA UEabHOTO rasza (ypaBHeHre MeHeneepa-
puzuka COCTOSIHUSI UJealibHOro rasza. [Ipeacrasienue B

Knaneiipona). ["'a30Bbie 3aKOHBI.

CamocTrosiTe/ibHasA padora:

WunuBunyansHblil npoext: Hukonait Tecna: »ku3Hb 1 HeoObIYaliHbIE
OTKPBITHUS.

[ToaroroBka u oopmiieHre Ipe3eHTALNY, PEeIICHUE 3a/1a4.
ITpesenTtanus «3mepenue remMmnepaTypbi».

BUje TrpaduKa HM30XOPHOTO, H300apHOTO H
MU30TEPMHUYECKOTO  MPOLECCOB.  Bpramcienue
CpeaHEN KUHETUYECKOM JHEPruM TEIUIOBOIO
JBIKCHMS MOJIEKYJI IIO M3BECTHOM TEMIIEpaType
BelecTsa. Mi3mMepenue BIa)KHOCTU BO3yXa.

OcHOBBI TEPMOIUHAMUKU

OcCHOBBEI TCPMOANHAMUKH. OCHOBHBIE IIOHATHSA H OIIPCACIICHUS. BHyTpCHHSISI OHCPIrusa CUCTCMBI. BHYTpeHHSISI SHEPIua UACaJIbHOI'O ras3a. Pabora u

TeIioTa Kak (popmbl epenaun dHepruu. TernoeMKoCcTh. Y aenbHas TeIIOEMKOCTh. Y paBHEHHE TEIUIOBOro OanaHca. [lepBoe Hauaao TepMOIMHAMUKHY.
AnmabatHslii npouecc. Bropoe Hagano repmonunamuku. [Ipunnun aevicteus tersoBoi mammubl. KIT/] rermmoBoro neurarens. Xoa0 uIbHBIE MAIIAHEL.
Tennossle neuratenu. OxpaHa OpUPOABL.

Tema 2.5
Tepmoaunna-
MHKA

Buytpennss sneprus. Pabota B repmogunamuke. Kommnuectso
TEIUIOTHI.
[IepBblil 3aKOH TEPMOAMHAMUKH.

TermoBsle MAaIIMHBI B UX IMPUMCHCHHC.

KonTpoabnast padora Ne2 no reme «MosekyJsipHasi Gu3nka u
OCHOBBI TEPMOJAMHAMHUKH».

CamocTosiTejibHas padoTa: mpopaboTKa JTOMOJHUTEIBHON
JUTEPaATYypPHl, C UCTIOIB30BAHUEM PEKOMEHAALNN TPETIOAaBATENS.
IToaroroska, cOOOIIEHNH, KOHCIIEKTA.

WunuBunyanbHblil npoekT: «Harpes Oykc npu ABUKEHUU COCTaBa»
Pemenue 3amau no teme «llepBblil 3aKOH TEPMOIMHAMUKHU U €TI0
MPUMEHEHHUE K Pa3JIMYHBIM MPOIIECCam).

DKCrepUMEHTaIbHOE HCCJIEI0BAHNE
TEIUIOBBIX  CBOMCTB  BemlecTBa.  Pacuer
KOJIMYECTBA TEIUIOTHl, HEOOXOAMMOTO IS
OCYILECTBIEHUS  TIpoliecca  IPEBpallCHUs
BEILIECTBA U3 OJHOIO0 arperaTHOrO COCTOSHUS
B Jpyroe. Pacuer u3MeHeHUs BHYTpPEHHEU
SHEpPruu Ted, paboThl U  MEepelaHHOTO
KOJIMYECTBA TEIJIOTHI HA OCHOBAHMM IIEPBOIO
3aKOHA TEPMOJUHAMUKH. OObsicHeHne
IIPUHLIUIIOB AEUCTBUS TEIUIOBBIX MAIIMH.
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Pazaen 3. OcHOBBI 2JIEKTPOAUHAMMKH. 6 yacoB

DJIeKTPOCTATUKA. DIIEKTPUUECKHUE 3apsiibl. 3aKOH coxXpaHeHus 3apsna. 3axkoH Kymona. Dnextpudeckoe mose. HanpsskeHHOCT AIEKTPUYECKOTO TOJIA.
Pabora cun snexkrpocratuueckoro mons. [lotenuman. PasHocTs moteHImanoB. CBsA3b MEXKIY HANPSXKEHHOCTHIO U PA3HOCTHIO TOTEHIIMATIOB
anektprdeckoro noisi. Konpencaropel. CoenmnHeHne KOHICHCATOPOB B O6arapero. DHeprus 3apsHpKeHHOT0 KOHJIEHCATOpa. DHEPTHUs SJIEKTPUIECKOTO MOJIs.

DJIEKTPUYECKUM 3apsi U dJIEMEHTAapHbIE YaCTUIBL. 3aKOH COXPaHEHUs
IIEKTPUYECKOro 3apsaa. 3akoH KyioHna.

Onextpuyeckoe nosie. HanpsikeHHOCTh nekTprudeckoro noisd. [Ipunimn
CYNEPIIO3ULMH MOJIEH.

OnextpoeMKocTh. KoHIeHCaTOpBl. DHEPIUs ANEKTPUYECKOTO MO

Beruncnenue cuir B3aMMOJAEHCTBUS TOYEUHBIX
2 JNEKTPUYECKUX  3aps0B. Beruucnenue
HaIIPSYKEHHOCTH u [IOTEHIHMAJIA
ANEKTPUYECKOTO MOJS OJHOTO M HECKOJBKHX

Tema 3.1 KOHJIEHCATOpa.
v TOYEYHBIX 3apsaoB. M3mepenue pazHocTH
JuekTpocTaTHK | CamMocTosiTeibHast padoTa: mpopaboTKa JOMOIHUTEIHHON JTUTEPATYPHI,
< MOTEHIIHAJIOB. [IpuBenenne MIpUMEPOB
a C UCNOJIb30BaHUEM peKOMeHAanui nmpenoaasateis. [loarorosxa,
9 . IIPOBOJHHUKOB, JUBJIEKTPUKOB u
cooO1eHni, KoHcnekTa. Pemenue 3anad no teme: «Pacuér napameTpos

KOHJIEHCATOPOB. HaOmronenne  sgBieHHA

aneKTprudeckoro noss». Koncnekr «BnusHue 31€KTpOCTaTUUECKOTIO .
1 ANEKTPOCTATUYECKOM HWHAYKLIUU U SIBICHHUSA

9JIEKTPUUECTBA HA YeIOBeKay. JloMalHss npakTHyecKas padbora
«Habmoenne a5eKTpu3auuu myTéM TPEHUs.
WNupuBunyanbHbIN NPOEKT: «BUIBI 3JIEKTPUUECKUX Pa3psaIOBy,
«OIEeKTpUUYECKHE pa3psIbl Ha CIIyxkO0e UeIoBEeKay.

noJisIpu3au JUOJICKTPUKA, HAXOAAIICTOCA B
SJICKTPHUYICCKOM II0JIC.

[MocTosHHBINA TOK. Y CIOBHUS, HEOOXOIUMBIE JIJIsl BOSHUKHOBEHHUS U TTOJIEPKAHUS dIIEKTpUIecKoro Toka. Cuiia ToKa M MII0THOCTh ToKa. 3akoH Oma auist
yuacTka nenu 6e3 DJIC. DnekTpoABmKylas cuila MCTOYHMKA Toka. 3akoH Oma Jjuig nonHoil nenu. CoequHEHUE MPOBOJHUKOB.

YCJ'IOBI/ISI, H606XO,Z[I/IMBIC AJIs1 BOSBHUKHOBCHUSA U MMOAACPIKAHUS
SJICKTPHUYCCKOI'O TOKaA. Cuna Toka.

3akoH OMa i1 yyacTKa LETH. 2

5 M3mepeHne MOIIHOCTH 3JIEKTPUUECKOro TOKA.
Ilpakmuueckoe 3anamue Ne2: «3akon Oma ona yuacmka yenu.
Nsmepenune OJ1C u BHYTPEHHETO
Tema 3.2 Conpomuenenue».
. COINPOTHUBIIEHUs] HMCTOYHUKA TOoKa. COop
HocTrostHHBIN CamocTrosiTesibHas padoTa -
9 ] . UCTIBITAHWE  DJJEKTPUYECKHX  [emedl ¢
TOK WNunuBuayanbHelii npoekT: «lIpuMeHeHne TermioBoro qeicTus

Ppa3IMIHbIM COCIUMHCHHUEM IIPpOBOIHHKOB,

JIIEKTPUIECKOTO TOKA»
1 pacyer ux rnapameTpos.

CooOmienus: «MCTOYHUKH ITOCTOSTHHOTO TOKA,
[Tpe3enTanus: «Buabl 3IEKTPUIECKUX Pa3PIAOBY, « DICKTPHICCKUE
paspsiabl Ha CITY>KOE YeIOBEeKay.

MaruutHoe nose. Bektop HHIYKIIMM MarHuTHOro 1noJis. JleiicTBue MarHUTHOTO TOJIsl Ha MPSIMOJIMHENHBIA IPOBOHUK C TOKOM. 3aKOH AMIiepa.
B3aumoneiicTBre TokoB. MarHuTHBIN MOTOK. PaboTa 1o nepeMenieHnio NpoBoJHUKA ¢ TOKOM B MarHUTHOM ToJjie. JleicTBUe MarHUTHOTO MOJIs Ha
JBUOKYIIMICS 3aps]l. DJIEKTPOJIBUraTellb. SIBJIeHNEe 3J1€KTPOMAarHUTHON MHYKIIMH.

Tema 3.3 B3aunmoneiicteue TokoB. MaruutHoe noje. MHayKIus MarHuTHOTO TOJIS.
MaruautHoe MarauTHBIN IIOTOK. HaOmronenne neicTBUS MArduTHOIO ITOJIA
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moJje

3akon Ammnepa. Cuna Jlopenria.

CamocTtosiTeibHas padorTa

Coobmenue «MarautHas 1e(heKTOCKOUs.

WNuauBuayanbHbIN NpoekT: «IMuinui Xpuctruanosud JIeHny — pycckuii
¢u3uk», «MaraHuTHble U3MEpeHus (MIPUHLUIBI TOCTPOEHUs MPHUOOPOB,
crocoObl U3MEPEHHUs MArHUTHOTO MOTOKAa, MAarHUTHOM MHIYKIIUH).

Ha TPOBOAHUK C TOKOM, KapTHHOK
MarHuTHbIX  nojed.  PopMylHMpoBaHHE
IpaBuja JIEBOM PYKM Ui ONPEIEICHUS
HanpasjieHus: cwibl Amnepa. Beluucnenue
CHWJI, IEUCTBYIOINUX HAa MPOBOAHUK C TOKOM
B MarHUTHOM I10JIe, OObSCHEHUE MPHHLIUIA
JENUCTBHUS 3JIEKTPOABUIATEI.
HccnenoBanue sBiICHUA 3JIEKTPOMarHUTHOU
VHIYKIUU.

Pasgena 4. Kose0anus 1 BoJHBIL. 4 yaca

Mexanndeckue koseOanus v BoinHbl. KonebatenpHoe aBmxeHue. ['apmonudeckue kosiebanusi. CBOOOIHBIE MeXaHWUYecKHe KoJjieOaHus. JImHeiHbIe

MeXaHu4ecKue KojebaTenpHble cucTeMbl. [IpeBpamienne sHeprun npu kojaedarenbHoM ABKeHHH. CBOOOIHBIE 3aTyXalOIIUe MEXaHMYECKUE KoIeOaHusl.
BbIHY)XIeHHbIE MEXaHUYECKHE KOIeOaHMUsl.

Tema 4.1
MexaHnueckune
K0JIe0aHUus "
BOJIHBI

Mexannyeckue konebanus. XapakTepuCTUKU KoieOaHUH.

FapMOHI/IquKI/IC KoJIeOaHMS.

3ByK. XapaKTepUCTUKH 3BYKOBOI BOJIHBI. YJIbTPA3BYK U €0
HUCIIOJIB30BaHUC B MCIUIIMHC U TCXHUKC.

CamocTtosiTenbHas padora:

CooOmenne «l1lym u Bubpaius Ha mpou3BOACTBEY, «Mepbl 60pBHOBI C
IIYMOM M BUOpanueii».

NupuBunyansubiil npoekt: «Hukomna Tecna: )xu3Hb U HeoObIualiHbIE
OTKPBITHSI».

[IpuBenenne  mpuUMEpoB  KOJIeOATEITBLHBIX
newxkennii. HMccinegoBaHue — 3aBHCUMOCTH

nepuoia Koae0auuii MaTEMaTUYECKOTO
MagTHHKAa OT €ro JUIMHBI, MacChl H
AMIUTUTY/IbI Ko1e0aHuil. Onpenenenue

YCKOPEHHUsI CBOOOJHOIO MafeHUs C IOMOIIBIO
MaTeMaTH4eckoro MmastHuka. HaOmronenue
koneOaHuit 3Bydamiero Ttena. I[IpuBeneHue
3HAYEHUs1 CKOPOCTU PACHpPOCTPAHEHUS 3BYyKa
B Pa3MYHBIX Cpelax. YMEHHE OOBICHATH
MCII0JIb30BAaHUE YIbTPa3ByKa B MEIUIIMHE.

DJeKTpoMarHuTHele Kosebanus. CBOOOJHbIE 3JIEKTpOMArHuTHeIE Konebanus. [IpeBpalrieHue sHepruu B

Kosie0aTeIbHOM KOHTYpe. 3aTyXarolue

AJIEKTpOMarHuTHBIE KoseOanus. ['eHeparopsl Toka. Tpanchopmaropbl. Toku BbICOKON uacTOThL [lomydenwe, mepegadya W pacmupeeeHHe

AIICKTPO3HEPI UH.

DJIeKTPOMArHUTHBIC BOJHBI. DJIEKTPOMArHUTHBIE BOJHBI. CKOPOCTH 3JIEKTpOMarHuTHLIX BOJIH. M3o0petenue paano A.C. [TonoeiM. [lonsatue o

pPagroCBA3H. HpI/IMCHeHI/Ie 9JICKTPOMAIrdHUTHBIX BOJIH.

Tema 4.2
DJ1eKTpo-
MATHUTHBIE
KoJIe0aHus U
BOJIHBI

CBoOomHbIe KOJIeOaHus B KOJIeOaTEIbHOM KOHTYDE.
[lepuon cBOOOTHBIX ANEKTPHUECKUX KOJICOAHUH.

Habmronenue ocruiiorpaMM rapMOHUYECKUX
KonebaHuit cuibl Toka B 1enu. OO0bsiCHEHHE
MPEBPAIICHUSI  DHEPTMM B HJICAJIBHOM
Kose0aTeIbHOM KOHTYpE. N3yuenne
YCTpOICTBA 51 MPUHIATIA JIEUCTBUSA
TpaHcopmaTopa. AHAIN3 CXEMBI Tepeaadn
AIIEKTPOPHEPTMH Ha OOJIBIIUE PACCTOSHMUSL.
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KonebarenbHblil KOHTYp. DJIEKTPOMAarHUTHbIE BOJIHBL. CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH.

CamocTtosiTeibHas padora:

WNunuBuayanbHblii IpoekT: «Buabl TpanchopMaTopoBy.

Koncnexr o teme «Ilotepu anexkrposnepruu npu nepenayu no JI9I»,
«BnusHHE IEKTPOMAarHUTHOIO I10JIs HAa YEJIOBEKa»

[IpesenTanus «CoBpeMEHHbIE BUABI CBA3M.

IIpuBeneHre NpuUMEpPOB BHUAOB PaTUOCBA3H.
3HAaKOMCTBO C yCTPOMCTBaMH, BXOJSIINMHU B
CHUCTEMY paIuoCBsI3H. OO6cyxnenue
0COOCHHOCTEH pacrpOCTPaHECHHUSI PaTUOBOIIH.
MOOHIIEHOTO TeIe(oHa.

Ceemosbie gonnbl. CKOPOCTh PACHPOCTPAHEHMSI CBETA. 3AKOHBI OTPAXEHUS M IPEIOMIICHHUS
ontudeckas cucreMa. OnTuyeckre NpuOOpHI.

ceeta. [lonmHoe orpaxenue. Jlunzbl. ['ma3 kak

Tema 4.3
CBeToBbIE BOJHBI

CBeroBble Jy4uH. 3aKOH OTpaK€HUs W mpenomieHus cBera. [lomHoe
BHYTPEHHEE OTPAKEHUS.

CamocrosiTesibHasi padoTa: IpopaboTKa JOMOTHUTEILHON
JUTEPATYpPBl, C UCIIOJIB30BAHUEM PEKOMEHIALUN IIPETIOAABATEIIA.
[ToaroroBka cOOOIICHU, KOHCIIEKTA, TPE3CHTAIIHIA.

Hoxnan «LIBeT u cBeT»

KoHcnekT «XapakTepuCTHKa Pa3IMYHbIX BUI0B U3ITy4CHUN»,
«UCHOJIB30BAHUS B TEXHUKE ABJICHUH MHTephEPEHINH, AUPPaKIIH,
NOJIIPU3ALUU U JTUCIIEPCUU CBETAY.

HpI/IMeHCHI/IC Ha IMPAKTHUKE 3aKOHOB
OTpaXXCHUA U TIMPCIOMJICHUA CBETAa IIPU
peumieHun  3aa4. Ha6J’IIOI[€HI/Ie SABJICHUA

Iudpakuu W JTUCTIEPCHUU CBETA. YMEHHE
CTPOUTH U300paKEeHUS MIPEIMETOB, laBaeMbIe
JIMH3aMH. PacdyeT onTHYEeCKON CHIIBI JIMH3EL

Pasnmes 6. DiieMeHTHI KBAaHTOBOH Gu3nku. 4 yaca

Kesanmosuvie ceoticmsa céema. KBantoas runoresa [lnanka. @oronsl. Buemnuii porosnextpuueckuit 23gpdext. Buyrpennuit porosapdexr. Tursl

(hOTO2IEMEHTOB.

Duzuxa amoma. PazButue B3IVISII0B HA CTPOCHUE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boaopoaa. AnepHast Moaens atoMa. OmbIThL O.
Pezepdopna. Monens atoma Bonoposaa o H. bopy. KBanToBbIE TeHEpATOPHI.
Duzura amomno2o A0pa u snemenmapubix yacmuy. EctecTBeHHas painoakTuBHOCTh. CTpoeHHe aToMHOro siapa. IlomydyeHue paanoakTUBHBIX

H30TOIIOB U UX ITPUMCHCHHUC. Bbuonornueckoe I[eﬁCTBHe PaanOaKTUBHBIX H3J'Iy‘leHHI>i. BHGMCHTapHLIC qaCTUIIbI

Tema 6.1
KBanroBkIe
CBOICTBA cBeTa

Tennosoe uznyuenue. [loctosunas [Tnanka. ®oTorddexr.

- = 2
YpaBHenue DitHmrelHa U1 poTorddexTa. POTOHBI.
" HaGnronenune (hOTOAIEKTPUIECKOTO
CamocrosiTesibHasi padoTa: npopaboTKa JOMOIHUTEIBHOM JIUTEPATYPHI, C .
N 9 addexra. Pacuer MaKCUMaJTbHOU
UCTIONIb30BaHUEM peKOMeHaalmii npenoaasaTens. [loaroroska coodmenuit N
. KUHETHYECKOW SHEPTUH IIEKTPOHOB MPH
no reme: CBOMCTBA CBETA. 1

dhoTtoarddekre.
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Crpoenue atoma. OnbiTel Pezepdopaa. TpyaHocTH B 00BICHEHHH CTPOSHUS
aToMma.

KBanToBble nmoctynatsl bopa. Mozgens atoma Bogopoaa no bopy.

Tema 6.2

CamocTtosiTeibHas padoTa
Pdu3uka aromMa

ITogroroBka COO6H.ICHPII>1: ((I/ICTOPI/ISI Pa3BUTHA B3IJIAJ0B Ha CTPOCHUC

dopmynupoBaHre TOCTynaToB bopa.
HaGmonenue JIMHENYATOro "
HETPEPHIBHOTO CIICKTPOB. Pacuer
HJaCTOThI 1 OJIUHBI BOJIHBI I/ICHyCKaeMOFO
CBETa MpHU MEpPexoAe aToMa U3 OJHOTO
CTAIlMOHAPHOTO COCTOSIHHSI B JPYTOE.
OObscHEHHE OpPUHLUIA  JICHCTBUSA
nasepa.

aToMay,
HO,I[I‘OTOBKa HpeSeHTaI_II/II/I: «Pa3zBuTHe aTOMHOU OHCPICTUKU HA Konsckom
IMOJIYOCTPOBC».

Tema 6.3 o

(I)PI3I/IK3 Pa}lHO&KTI/IBHOCTB. Pa)II/IoaKTI/IBHBIC I/ISJ'IyIIeHI/IH 1 UX BO3CUCTBUA HA KUBBIC

OpraHU3MBI.
aTOMHOI O siIpa

CamocTtosiTeibHast padora:

[ToaroroBka coobuienus 1o teme «IIpakTuyeckoe UCTIONb30BaHUE
dbotorpdekray, «buomornueckoe 1eMCTBUE PaTUOAKTUBHBIX U3TyUYECHUN.
[Tonroroska npe3eHTauuu: «ctopust pa3BUTHS B3IJIA10B HA CTPOESHUE
aTomay.

WNunuBuayanssslii npoexT: «rops BacunseBuu KypuaroB — ¢u3uk,
OpraHM3aTOp aTOMHOM HAyKU M TEXHUKN», «KOHCTpYKIMS U BUJIBI JIA3E€POBY,
«JlazepHble TEXHOIOTMH U UX UCIIOJIb30BaHUEY, «Moaenu atoMa. OnbIT
Pezepdopnan.

Ha6mronenue tpexoB anbda-qacTuil B
kamepe Bunbcona. Perucrpanus
AIEPHBIX U3JIy4E€HUH C IIOMOIIBIO
cyerunka ['eiirepa. Pacuer sHepruun
CBSI3M aTOMHBIX szep. [lonnmanne
LIEHHOCTH HAay4YHOTO [TI03HAHUS MUPA HE
BOOOILIE /715 UeJIOBEUECTBa B LIEJIOM, a
JUISL K&KJI0T0 00Yy4aroIerocst JIM4HO,
LIEHHOCTH OBJIAJICHUS METOAOM
Hay4HOI'O ITO3HAHUS I TOCTHKCHUS
ycrexa B JJr000M BH/JIE TPAKTHUECKOM
NESATEIBHOCTH.

Paznen 7. BecesleHHOM M 3BoIIOIMA. 2 Yaca

Cmpoenue u pazeumue Bcenennotni. Hama 3Bé3aHas_cuctema — ['anmaktuka. J[pyrue ranaktuku. beckoneunocts Beenennoi. Pactmmpsitomnasicss Beenennast.

Crtpoenue u npoucxoxaeHue ['anakTuk.

Lpoucxooicoenue Conneurnoti cucmemst. TepmosiiepHbiii cuntes. [Ipobiaema TepmosiepHoit sHepreTuku. DHeprust CoHIa U 3BE37. DBOIONNS 3BE3.

[Tpoucxoxnenne CoMHEUHON CUCTEMBI.

[Tonsitue o kocmonorun. beckoneunocts Beenennoit. Ctpoenue u

pPOUCXOXKAcHUE [ alaKTHK.
Tema 7.1 p A

OO0bsicHEHHE MOJIETN pacIIUPSIOLIEHCs
Bcenennoi.
Hcnons3oBanne MHTEpHETA U1 IOMCKA

Crtpoenue n
pa3BuTHE

. CamocTtositenbHas padora:
Bcenennoi

NupuBunyanbubiid npoekT: «CTpoeHue u npoucxoxaeHue ["anaktuky,
«beckoHeuynocTs BeceneHHoi.

uHpOpMaIMU 0 pa3BUTUU BceneHHoM.
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Tema 7.2
Ipoucxo:xnenust
ConHevHoM
CHCTEMBI

CoBpemeHHas KapTuHa MHpa.

CamocTrosiTejibHas padoTa: mpopadboTKa TOMOJIHUTEILHOM JIUTEPATypPHI, C
MCII0JIb30BaHUEM PEKOMEHIALUN MTPENo1aBaTelis.

NunuBuayansubiii poekt: «IIpoucxoxaenue CoMHEYHON CUCTEMBDY,
«ITmanersl CoHEYHOM CHCTEMBI.

[Ipezentanms: «ConHIe — UCTOYHUK KU3HU Ha 3emiien, «Poxaenne u
ABOJIIOIIMS 3BE3Y.

OOBsicHEeHHE BIMSAHUS COTHEYHON
akTUBHOCTH Ha 3emJto. [lonnmanue
POJIM KOMHUYECKHUX UCCIIEIOBAHUN, UX
Hay4YHOT'O U SKOHOMUYECKOTO
3HayeHus1. OOCyx1eHue COBPEMEHHBIX
TUNOTE3 0 MpoucxoxaeHnH CoTHEeYHON
CUCTEMBI.

Bcero: 36 4
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5. YCJIOBUS PEAJIN3AIIMN YYEBHOM JUCHUILIVHBI

5.1. MaTepuajbHO-TEXHHYECKOe o0ecriedyeHne peaan3alui NporpaMmbl
Peanuzanus yueOHOW AMCUUIUIMHBI TpeOyeT HaNMW4YMs yueOHOro KabuHeTa (U3MKU U TaOOpaTOpuu
«Dusukan.

Obopyodosanue yyebHo20 Kabunema:

MI0CAI0YHBIC MeCTa 00yJaIONUXCS;
pabodee MeCTo MpenoaBaTeis;
pabouasi MeoBas J0CKa;

HarJsiiHble  1TocoOust (y4eOHMKH, OMOPHBIE KOHCHEKTHI-TUIAKATBHI, CTEH]IbI, KapTOUKH,
pa3naTovYHbIN MaTepua, KOMIUIEKTHI 1a00paTOPHBIX padoT).

Texnuueckue cpeacTBa 00y4IeHus:
— IIK,

BHACOIIPOCKTOP,

— MPOEKIUOHHBIN YKpaH.

Jlabopamoprnoe obopydosarue yuebHo2o kabunema:

— VYyeOHublil HA0Op TUPh

— JlunamomeTtp bakymmHckoro

— MwuramMmnepmeTp 1a00paTOpHBIiA

— Tpancdopmarop yHUBEpCATbHBII

— HcTounuk nutaHus 1t GPOHTAIBHBIX padoT
— IlItaTuB U30JIUPYHOIIUI

— DIEKTPOMarHuT pa30opHBIN C IEeTaIIMU

— IIpubop Jlenua

— Karymka apoccenbHas

— Habop monynpoBoIHUKOB

— Marsut nosnocoBoii 1a00paTOPHBIH

— Marnut U naGopaTopHbIii

— JlaGopaTopHslit HaOOp reomMeTprUecKast ONTHKA
— IIpubop 11 u3MepeHust JUIMHBI CBETOBOI BOJIHBI
— TlopTtpeTs! pu3nkoB

5.2. UudopmannoHHoe odecnevyeHHe peaju3alum NporpamMmbl

1.

2.
3.

4.

OcHoBHbBIE IEYaTHbIE H3JAHUA:

B.®. [ImutpueBa ®dusuka mis npodeccuil u crienuanbHOCTEH TEXHHYECKOTO MPOQHIIS.
VYueOHUK i1 00pa3oBaTeNbHBIX YUPEKACHUH HAYaJbHOrO MPOPECCHOHATBHOTO
obpazoBanus.- M.: Uznarensckuii ieHTp «Akagemusi», 2012.

B.®. [Imutpuesa 3agaun no ¢pusuke. - M.: M3narensckuit neHtp «Axaaemus», 2012.

4. Msaxumes, b,b. byxosnes, H.H. Corckuii ®usmka. YueOuuk s 10 xmacca
o0mieoOpa3oBaTeNbHbIX yupexxaeHuid. — Mocksa, [Ipocsemnienne 2008.

I'A. Msakumes, b,b. byxosues, B.M. UYapyrun ®usuxa. YueOnuk nans 11 kacca
o0mieoOpa3oBaTeNbHbIX yupexxaeHuid. — Mocksa, IIpocsenienne 2009.

5. T.W. Tpodpumosa ®@usnka st npodeccuil 1 crennaibHOCTEN TEXHUYECKOTO U €CTECTBEHHO-

HayyHoro nmpoduneii. CopaBoyHUK. YueOHoe mocobue nns  o0pa3oBaTeIbHBIX
YUpeXKACHUN HadalabHOTrO W mMpodeccuoHaabHOro obpazoBanus. - M.: Hzmarembckuit
LEeHTp «Akagemus», 2012.



JIoMoJIHUTEeIbHbIE HCTOUYHUKH:

1. C.B.I'pomoB ®usuka: Mexanuka. Teopust OTHOCUTENBHOCTH. DJIEKTPOAMHAMUKA: YUSOHHUK
1t 10 ki1, 00meo0pazoBaTenbHbIX yupexaeHuid. — M., 2001.

2. C.B. I'pomoB ®usuka: Onrtuka. Temsoeie spineHus. CTpoeHHEe M CBOMCTBa BelIECTBA:
VYuebnuk mis 11 k1. o6mieoOpazoBarenbHbIX yapexaeHuit. — M., 2001.

3. B.®. Imutpuena 3anaun no ¢pusuke: yued. nocodue. — M., 2003.

4. B.®. [ImutpueBa ®usuka: yueonuk. — M., 2003.

5. A.M. PrimkeBuy COopHUK 33134 1o ¢usuke 11t 10-11 kinaccos. — 2000.

6. B.A. KacesnoB ®@usnka. 10 xi1.: YueOHHK 1151 00111€00pa30BaTEeIbHBIX YICOHBIX 3aBEICHUN.
- M., 2005.

7. B.A. KacwesnoB ®@uzuka. 11 i1.: YueOHHK 151 00111€00pa30BaTEIbHBIX YUCOHBIX 3aBECHUH.
- M., 2003.

8. IL.H. Camoiinenko, A.B. Cepree COOpHHUK 3a7a4 W BOMPOCHI TI0 (U3HKe: yded. mocodue. —
M., 2003.

9. IL.U. Camoiinenko, A.B. CepreeB ®usnka (711 HETEXHUYECKHUX CIIENUATBLHOCTEH): YICOHHUK.
- M., 2003.

JJIeKTPOHHbBbIE 00pa3oBaTeibHbIE PeCypCchbl:

1. Unrepuet-pecypcesi (festival.1september.ru).

2. Tlpe3eHTanuu ypoKOB — MEXaHUKA, MOJICKYJIIpHAs (PU3HKA U TEPMOTHHAMHKA.

3. wwwe.alleng.ru/edu/phys.htm (O6pa3oBatenbhbie pecypehl MuTepHETa — DH3HKA).

4. www. school-collection. edu. ru (Emunas komaekiuss Ou(POBBIX 00pa3oBaTeIbHBIX
pecypcoB).

5. https//fiz.1september.ru (yae6Ho-MeTonMUeCKas razeTa «Dusnkay).

6. www.n-t.ru/nl/fz (HoGesneBckue aaypeaTsl o (GU3UKE).

7. www.nuclphys.sinp.msu.ru (SIaepuas ¢pusuka B MatepHere).

8. www. college. ruffizika (IToaroroBka k EI'D).

9. www.kvant.mccme.ru (Hay4Ho-momyaspHbli pU3HKO-MaTeMaTHIECKUi KypHan «KBaHT).
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6. JIUCT U3SMEHEHHUI U JTONNOJIHEHUI

6.1 JlononmHeHus 1 M13MeHeHUs K paboueit mporpamme Ha 2022-2023 yueOHBIN IO IO TUCIUTUINHE
Dusuka
B pabouyro nporpaMmy BHECEHBI CIIEIYIOLINE JOMOTHEHNUS/U3MEHEHUS .

JlononHeHus: U U3MEHEHus B pabouell mporpamme oo0cyxieHbl Ha 3acenanuu [IMK

« » 20 r. (mpotokoi Ne ).

[Ipeacenatens LIIMK Mupososa E.JI.

6.2 JlomonHeHuss M W3MEHEHHMs K pabodel mporpaMme Ha y4eOHbI roj 1o
JTUCLUIUIMHE

B paGouyro nporpaMmy BHECEHBI CIEIYIOLINE TOTOJIHEHHsI/ N3MEHEHUS:
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