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1. HIOSACHUTEJIBHASA 3AIINCKA
[lporpamma mpenHa3HavyeHa Ui W3ydeHHWs AACHUIUTMHBI Du3nka B pamkax
peanu3anuy  00pa3oBaTENbHOM MPOrpaMMbl CpeaHero obmero oOpa3oBaHusi B Ipejaenax
OCBOCHHMSI OCHOBHOW mpodeccronanbHoil oOpa3oBatenpHOM mporpammbl CIIO Ha 0aze
OCHOBHOT'O 00111eT0 00pa30BaHusl MPU MOATOTOBKE KBATU(HUIIMPOBAHHBIX PA0OUYNX (CITY)KaIIHX )
Y CTICMAIMCTOB CPEAHETO 3BEHA.
Pabouas nmporpamma y4eOHON AMCUUIUIMHBI pa3paboTaHa Ha OCHOBE:

— [Ipukaza MunucTepcTBa 00pa3oBanus U Hayku PO «O0 yrBepxkacHUU (peaepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTebHOTO CTaHIAapTa CpeaHero oodmero oOpasoBaHus» oT 17 mas
2012 r. N 413;
— [TpumepHOIT OCHOBHOUM 00pa30BaTEIHHOM MPOTpaMMBbl CPEIHETO OOIIEro 00pa3oBaHuUs,
onoOpeHHoM pemeHneM DenepanbHOTO y4eOHO-METOIUYECKOT0 OOBEIUHEHHUS TO 00meMy
obpazoBanuto (mpotokoia ot 28.06.2016 No2/16-3).
PaGouast mporpamMma y4eOHOM TUCIUTUTHHBI HCTIONB3YETCS B 00YUISHUH IO CIICIIUATBHOCTSIM/
npodeccusM COIUaIbHO— YKOHOMUYECKOTO TTPOQHITS.

Pabouas mporpamMMa BOCHHUTaHUS peaU3yeTCsl MHTETPHPOBAHHO 4Yepe3 CONEpiKaHHe
yu4eOHOU TUCIUIUIMHBI, TIAHUPYEMBbIE PE3YNbTaThl paboyeil mporpaMMbl BOCIIUTAHUS HAXOISAT
OTpa)KEHHE B BOCIIUTATEIBHBIX IEAX KAKIOT0 YIeOHOTO 3aHATHS.

2. INIAHAPYEMBIE PE3YJIbTATHI OCBOEHUA YYEFHOM JUCITATLIIAHBI.

OcBoenne cojepkanus y4eOHOU maucHUIuIMHbl Du3nka o0ecredYnBaeT JOCTHKECHUE
00yJarOIUMUCS CICAYIOIIUX PE3YyIbTaTOB:

JIMIYHOCTHBIX:

v’ 4yBCTBO TOPJIOCTH M YB@XKEHHS K WCTOPUH M JOCTHKEHHAM OTEYECTBEHHOM
¢usnyeckoil Hayku; (U3WYECKH TPaMOTHOE TIOBEICHHE B TPOPECCHOHATBHON
JESATETBHOCTH U OBITY MPH 0OpaleHH: ¢ TpUOOpaMu U YCTPOHCTBAMU;

v/ TOTOBHOCTbH K IPOIOJDKEHHIO 00pa30BaHMs M MOBBINIEHHs KBAIU(pHUKAIMU B M30paHHOM
npodecCHOHANBHON NIeATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJH (UBUYECKUX
KOMIICTCHIIUN B 3TOM;

v\ yMeHHE HCIIOJB30BaTh JOCTHKEHHS COBPEMEHHON (M3MYECKOW HAYKH M (PU3HUYECKUX
TEXHOJIOTHH JIJIsl TOBBIIIICHUSI COOCTBEHHOTO MHTEIICKTYaIbHOTO PA3BUTHS B BEIOPAHHOMN
npodecCHOHAIBHOM e TETHHOCTH;

v\ yMEHHE CaMOCTOSTENHLHO T00BIBATL HOBBIE I ce0s (PU3NUECKUE 3HAHMS, UCIIOIB3YS IS
3TOTO JOCTYIHBIE HICTOYHUKHU HH(OpMAITIH;

v\ yMeHHEe BBICTpaMBaTh KOHCTPYKTUBHBIE B3aUMOOTHOLIEHHS B KOMAaHIE I10 PEIICHHIO
001IMX 3a7a4;

v\ yMEHHE YIpaBiATh CBOEH IO3HABATENLHON IEATENHLHOCTBIO, MPOBOIUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYAJILHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:

v/ HCIOJBb30BaHHME PA3IMYHBIX BHJIOB IO3HABATEIBHON JEATENLHOCTH JUIS  PEIIEHHs
¢usnueckux 3agad, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHMS (HAOIOIEHUS,
OTIMCaHMsI, U3MEPEHUS, SKCIICPUMEHTA) UISl M3YyYCHHUSI PA3IIMUYHBIX CTOPOH OKpYXKAIoMIeh
JIEHCTBUTEIILHOCTH,

v/ HCHOJB30BaHWE OCHOBHBIX HMHTEJUIEKTYaIbHBIX  OIEPAlMii: I[OCTAHOBKH  3aJ1aYH,
(dbopMynupoBaHHus ~ THIOTE3, aHajdM3a W  CHHTE3a, CpaBHEHUs, 0000IIeHuUs,
CHUCTEMAaTH3alliY, BBISBICHUS TPUYUHHO-CICJACTBEHHBIX CBSI3CH, IIOMCKA aHAJIOTOB,
(hopMyIIMpOBaHUS BBIBOIOB IS U3YUCHHS PA3TUYHBIX CTOPOH (PU3UYECKHX 0OOBEKTOB,
SIBICHUA W TIPOIIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIWMOCTh CTaJKUBAThCS B
npodeccruoHanbHOR cdepe;



YMEHHUE TeHEPUPOBATh UJIEH U OIIPENIENIATh CPEICTBA, HEOOXOAUMBIE I UX pPeaTn3alluy;
YMEHHE HCHOJb30BaTh pa3jMyHble HUCTOYHHKU JUIsI TOJydyeHus  (QU3ndecKoiu
uHpOpMaINH, OLICHUBATH €€ JOCTOBEPHOCTD;

AN

v yMeHHE aHATM3UPOBATh M MPEJICTABIATh HHOOPMAIMIO B Pa3INYHbIX BHIAX;

v\ yMeHHE TMyOIMYHO TPEACTABIATH PE3yJIbTaThl COOCTBEHHOTO WCCICIOBAHKS, BECTH
JVICKYCCHH, JOCTYITHO M TaPMOHHYHO cOdYeTasi CoJiepKaHue W (OPMBI MPeICTaBIIEMOM
uHpOpMaIHH;

npeAMeTHBIX:

v chOpMHPOBAHHOCTH TIPEICTABIECHUI O POJIM U MeCTe (DU3UKH B COBPEMEHHON HAy4HOMN
KapTUHE MHUpPA; TOHUMaHME (HUIUYECKOM CYIIHOCTH HalmromaeMblx BO BceneHHoit
SBJICHUH, poii GU3UKKA B (DOPMHUPOBAHUU KPYro3opa v (yHKIIMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa JUIsl pEIICHUs IPAKTUUECKUX 3a/1a4;

v/ BIAQJCHHE OCHOBOIOJATAIOIIUMH  (DH3HYECKUMH OHATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPUSIMH;, YBEPEHHOE HCIIONb30BaHUE (U3UUECKON TEPMUHOJOTUU H
CHUMBOJIMKH;

v/ BJajieHHe OCHOBHBIMH METOJAMH HAyYHOTO [O3HAHWS, MWCIOJb3yeMbIMH B (DU3HKE:
HaOJI0IeHNuEM, OIUCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

v yMmenust o6pabarbiBaTh pe3yJabTaThl M3MEPEHUI, OOHAPYKUBATH 3aBUCHMOCTH MEXIY

(bu3nYecKUMHU BEJIMYMHAMU, OOBSACHSTH OJYYEHHBIE PE3YNIbTAThl U J1EJ1aTh BHIBOJIBI;

c(OPMHPOBAHHOCTH YMEHHS peliaTh (pu3muecKue 3a1aum;

c(OPMHPOBAHHOCTb YMEHHS MPUMEHSTH MOJYyYEHHbIE 3HAHUS ISl OOBSICHEHUS YCIIOBHI

NpoTeKaHuss (U3UYECKHX SBICHUH B TpUpOJAe, NpOoQPecCHOHATbHOH cdepe U s

NPUHATHS IPAKTUYECKUX PELICHUH B IOBCEIHEBHON XKU3HHU;

v c(hOpPMHUPOBAHHOCTH COOCTBEHHOM TTO3MIMHU 110 OTHOIIECHUIO K (GU3UYECKOM HH(POPMAIIHH,
HOJy4aeMOM U3 Pa3HbIX UCTOYHUKOB.

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 CHOCOOHOCTB:

OKI. IloHumath CyIIHOCTb U COLUANIBHYIO 3HAYUMOCTh CBOCH OyayIiel npodeccuu, MposiBIsATh
K HEW YCTOMYMBBIN MHTEPEC.

OK2. OcymiecTBisTh NOUCK, aHATIN3 U HHTEPIPETALMIO HH(POpMAIMU, HEOOXOIUMOI IS
BBITNIOJTHEHUS 3a7a4 IPO(hecCHOHATBHON AeSITEIbHOCTH.

OK3. IlpuHumath pemieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYaIUsIX U HECTH 3a HUX
OTBETCTBEHHOCTb.
OK4. OcymiecTBasiTh HOUCK U UCIIOJIb30BaHNE UH(POPMALIUU, HEOOXOIUMOM 1151 3P (HEKTUBHOTO
BBINOJIHEHUS IIPO(ECCHOHANBHBIX 331a4, TPO(ECCHOHAIBHOIO U INYHOCTHOTO PAa3BUTH.
OKS5. Ucnonp3oBaTh HHOOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHU B TPO(ECCHOHATBHON
NEeSATEIbHOCTH.
OK6. PaboTath B KOJUIEKTHBE M KOMaH 1€, 3(pPEKTUBHO 00LIaThCs C KOJUIEraMU, PyKOBOJICTBOM,
MOTPEOUTEIISIMH.
OK?7. ConelicTBOBaTh COXpaHEHUIO OKPYKaIOILIEH Cpelibl, pecypcocoepexerno, 3pHeKTUBHO
JIEICTBOBATH B UPE3BBIYANHBIX CUTYaALUAX.
OKS. Hcnonb3oBaTh cpecTBa GU3NUECKOM KyJIbTYpBI AJIi COXPAaHEHHS U YKPETIJICHHS 3/10POBbsI
B Ipoliecce NpodecCuoHaNbHOM NesITeIbHOCTH U NMOAEpKAaHUE HEOOXOIUMOIO YPOBHS
(u3n4ecKoi MOArOTOBIEHHOCTH.
OKO9. Ucnionb30BaTh HHYOPMAIIMOHHBIE TEXHOJIOTHH B IPO(ECCHOHATBHOM e TEITBHOCTH.



3. COAEP KAHUE YYEFHOM IUCIUATLIIMHBI

Beenenne

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

DKCIepUMEHT W TeOopusi B Mpollecce MO3HAHUS MpHUpoAsl. MojenupoBanue (HU3nYecKux
SIBJICHUH U POLECCOB. ECTECTBEHHO-Hay4YHasl KAPTUHA MUPA U €€ BaXHEHIINE COCTABIIAIOLINE.

EnuHCTBO 3aKOHOB MpPUPOJBI M cOCTaBa BeulecTBa Bo Beenennoil. OTKpbITHA B (hr3uke —
OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTUHU IIPOM3BOACTBA.
1. Mexanuka

KunemaTtuka. Mexanuueckoe npmkenue. Cucrema otcuera. Tpaekropust ABUxkeHHs. [1yTh.
[lepememienne. PaBHOMepHOE mnpsiMoiuHelHOe nBMXKeHHE. CkopocTb. OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBIDKEHHs. 3aKOH CJIOXeHus ckopocrteil. I'paduxum asmwkenus. 8 CpemHss
CKOPOCTb IpU HEPAaBHOMEPHOM JIBHKEHUU. MrHOBEHHass CKOpPOCTb. PaBHOyCKOpEeHHOE
npsiMoJIMHEtHOe JBIKeHue. Y ckopenue. CBoboaHOoe nanenue ten. KpuBonunelHoe qBUKEHHE.
YrinoBasg CcKOpocTb. PaBHOMEpHOE [BWJKEHME II0 OKpPYXKHOCTH. lLleHTpocTpemurensHoe
YCKOPEHHE.

Junamuka. Macca u cuna. BzaumopeilictBue Ten. 3akoHbl AMHAMUKH. Cuiabsl B NPUPOJE.
CrnocoObl n3mepeHust cwil. VMHepruaibHas cHUCTEMa OTCUETa. 3aKOH BCEMHPHOTO TATOTEHHUS.
HesecomocTs.

3aKkoHbI coOXpaHeHHs] B MeXaHuKe. VIMiynbc Tena. 3akoH coxpaHeHHs! UMITyibca. PeakTuBHOE
nBIKeHue. Mexanuudeckass padora. MourHocTs. PaboTa cuiibl TATOTEHHS, CUJIbI YIPYTOCTH H
cunbl TpeHus. Mexanndeckass sHeprus. Kunetnueckas sHeprusi. Kunertmyeckas sHeprus u
pabota. IloTeHunanbHas HEpPrusi B rpaBUTAMOHHOM Toje. [loTeHnuanbHas HEprus yrnpyro
neopMUPOBAHHOTO TeJa. 3aKOH COXPAHEHHSI TIOJTHON MEXaHHUYECKOW SHEPTHH.

JdemoHcTpanuu

OTHOCHUTENBHOCTh MEXaHNYECKOTO IBUKEHHS.

Buaer Mexannueckoro qBuxeHus. IHEpTHOCTS Ted.

3aBUCUMOCTB YCKOPEHHs TeJla OT €r0 MacChl U CUJIbL, AEHCTBYIOLIEH Ha TEJIO.

HesecomocTs. PeakTBHOE ABMKEHHUE, MOJIETD PAKETHI.

IIpakTH4eckoe 3aHsATHE

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT MAcCChI TEJA.

2. OCHOBBI MOJIEKYJISIPHOI (PU3HMKH M TEPMOANHAMHUKHU

MouiekyJasipiasi ¢pusuka. ATOMHUCTHYECKAsh TEOPHUsl CTpOeHHUs BemiecTBa. HaOmonmenus u
OTBITHI, MOATBEPKIAIOIINE AaTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BellecTBa. Macchl U pa3Mepsl
MoJiekys. TerioBoe IBH)KEHUE 4YAaCTHUIl BemiecTBa. bpoyHoBckoe nBMkeHue. MneanbHbli ras.
Temnepatypa Kak Mepa CpeaHEd KHHETHYECKOW SHEPrUM 4YacTHLl. YPAaBHEHUE COCTOSHHS
uaeanpHoro rasa. M3zomporeccsl U ux rpaduxu. OObsCHEHNE arperaTHbIX COCTOSIHUN BEIECTBa
¥ (a30BBIX TIEPEXO0JI0OB MEKy HUMH Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX TIPEICTAaBICHUN.

CBs13b MEXIY JIaBIICHUEM M CPEIHEW KMHETHYECKOW SHeprueil Mosiekyn rasa. Pabora rasza.
Monens xxuakocti. [loBepXHOCTHOE HATsHKCHHE U cMadnBaHue. Kpucrammmdeckue u amopgHbIe
BelecTra. JKuakue KpucTauibl.

Tepmoaunamuka. Bayrpennss sHeprus. Pabora u Temmooraada Kak criocoObl M3MECHCHHS
BHYTpEHHE »Hepruu. [lepBblii M BTOPOW 3aKOHBI TEPMOJMHAMUKHU. [IpUHIMIBI JEMCTBUS
tewioBblx MamuH. KIIJ[ TemoBbix naBurateneid. TemaoBble MallMHbBI U HUX IMPUMEHEHHE.
DKOJOTHYECKUE MPOOJIEMbI, CBS3aHHbIE C MPUMEHEHHEM TEIUIOBBIX MAIlWH, U MPOOIeMbl
3HEprocOepeKeHusl.

JdemoncTpanuu

JIBmkeHne OpoyHOBCKMX dYacTull. Juddys3us. SBneHuss mMOBEpXHOCTHOTO HATSHKEHUS U



cmauuBanus. Kpucramisl, amopdHbIe BellecTBa, *XUIKOKpUCTAJUIMYECKUe Tena. 3meHeHue
BHYTpPEHHEHN 3HEprUH TeJ MPU COBEPIICHUN PAOOTHI.

3. OCHOBBI 3JIEKTPOAMHAMHUKHU

JuekTpocTaTKa. B3auMmoneilcTBue 3apsKeHHBIX Tel. ODJNEKTPUUYECKUM 3apsi. 3aKkoH
COXPAHEHUS AJIEKTPUUYECKOTo 3apsaa. 3akoH KynoHa. DJIeKTpOCTaTUYECKOE T0JI€, €r0 OCHOBHbIE
XapaKTEPUCTUKU U CBSI3b MEXy HUMU. [IpOBOTHUKYU U U30JSTOPHI B 3JIEKTPOCTATUUECKOM MOJIE.
DJIeKTpHUYEeCcKasi EMKOCTh KOHJEHCATOPa. DHEPIrusl JJIEKTPOCTATUYECKOIO MOJIS.

Hocrossnubiii  TOK. IlocTosiHHBIN anekTpuueckuit Tok. Cuina TOKa, HampsHKEHHE,
3JIEKTPUYECKOE CONMPOTHUBIEHUE. 3akoH OMa I ydacTKa IENU U MOJHOW 3JIEKTPUUYECKOM LEeTH.
PabGota W MOIIHOCTh TOCTOSHHOrO TOKa. 3akoH JDxoyns—IJlenma. TerutoBoe nelcTBHe
3JEKTPUYECKOTO TOKA. DIEKTPUUECKUN TOK B Pa3JINYHBIX Cpeaax.

MarnutHoe moJie. MarHuTHOE I0J€ M €ro OCHOBHBIE XapaKTepUCTUKH. JlelicTBue
Mar[ JHUTHOTO TMOJii Ha MPOBOJAHUK C TOKOM. 3akoH Ammepa. OiekTpoasBuratesb. Cuia
JlopeHna. SIBneHue 3IIEKTPOMArHUTHOW MHIAYKIUM. 3aKOH 3JEKTPOMAarHUTHON HHIYKIHH.
[IpaBuio Jlenma. Camonnaykiusa. MHAYKTUBHOCTh. DHEPTUsi MATHUTHOTO TOJISL.

JdemMoHcTpanuu

Onektpusanus Ten. BzaumoneiicTBue 3apsbkeHHbIX Tell. HarpeBanue npoBOJIHUKOB C TOKOM.
OneiT Dpcrena. B3aumoneicTBue NPOBOJAHUKOB C TOKOM. JleiCTBME MAarHUTHOTO TOJIA Ha
MIPOBOAHUK C TOKOM. PaboTa snexTpoaBurarens. SBieHne 31eKTpOMarHuTHOM HHAYKIIUH.

IIpakTH4Yeckoe 3aHATHE

COopka 31eKTpUYECKON IIeNu U W3MEpPEHHE CHJIbI TOKa U HANpsKEHUs Ha €€ pa3iIHuHbIX
y4acTKax.

4. Kosie0aHus1 M BOJIHBI

Mexannyeckue KkoJjiebanuss M BOJHBI. CBoOomHple kosieOanusa. Ilepuwom, dacrota u
amMruTya Konebanuit. l'apMoHmueckue KoneOaHusi. MareMaTHUeCKH W TPYKUHHBIN
MaaTHUKU. [IpeBpaliieHre sHepruu Mpu rapMOHUYECKUX KojeOaHusax. MexaHu4yeckue BOJHBI U
UX BUJbl. 3BYKOBBIE BOJHBI. YJIbTPa3BYKOBBIE BOJIHBI. YIJIbTPa3BYK U €r0 MCIIOJIb30BAHHE B
MEJIULIMHE U TEXHUKE.

DJIeKTPOMATHUTHBIE KOJ1e0aHus U BOJHBI. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJEOAHMS.
KonebatenpHbiii koHTYp. @opmyna TomcoHa. BeiHYKIEHHBIC 3JIE€KTPOMArHUTHBIE KOJICOaHMS.
["apMoHnYeckne AIEKTPOMAarHUTHBIE KoeOaHusl. DIeKTpUIecKuid pe3oHaHnc. [lepeMeHHbI TOK.
DnextporeHepatop. [lonydyenue u nepenava snextpodHeprun. [Ipodiemsl sHeprocoepeKeHus.

DJIEKTPOMATHUTHOE TM0Jie. OJEKTPOMarHUTHble BOJHBL. CKOpPOCTb 3JIEKTPOMAarHUTHBIX
BOJIH. [IpuHUUMIBI paanocBs3W W TeneBUACHMS. VIConab30BaHME >SJIEKTPOMArHUTHBIX BOJH
Pa3IMYHOIO JAMAaNa3oHa B TEXHUYECKUX CPEACTBAX CBA3M, MEIUIMHE, NP M3yYECHUU CBOWCTB
BEILECTBA.

CgeToBble BOJIHBI. Pa3BuTue MNpeacTaBiIeHUl O NpPUpOJE CBETa. 3aKOHBI OTPAXKEHUS U
npenomiieHus cBera. Mutepdepenuus ceera. Judpakuus cBeta. dudpakuuonHas pemiet! ka.
[Nonsipuzanus ceera. Jucnepcus cpera.

JInn3bl. dopmyna ToHKOH TuH3BL. OnTHYECKHE TPUOOPHI.

JeMoHCcTpanun
Konebanus MaTemMaTuyeckoro M MPYXKHHHOTO MasTHUKOB. Pabora »siekTporeneparopa.
Wznyuenne u mpueM 3JIEKTPOMAarHUTHBIX BOJH. PanuocBs3p. PaznoxeHue Oenoro ceta B
cnekTp. MuTepdepenuus u audpakuus ceera. OTpaxeHue U npeaomieHue ceera. Ontuueckue
MPUOOPHI.

IIpakTHYecKkHne 3aHATHA
N3ydenue konebaHuii MaTreMaTH4ecKoro MastHuka. M3ydenue untepdepeHunu u nudpaxuuu
cBeTa



S .J1eMeHTBhI KBAHTOBOH (PU3MKH

KBanToBbIe cBoiicTBa cBera. PaBHOBeCHOE TerioBoe H3iaydyeHue. KBaHTOBas rumoresa
[Tnanka. @orosnekTpuueckuil 3¢ ¢dext. YpaBHeHue DWHIITEHHA A1 BHEHUIHEro (GoTtorddekra.
®otoH. /laBnenue ceta. Jlyanusm CBOWCTB CBeETa.

®duzuka aroma. Mogenn ctpoeHus aroma. Omnwir Pesepdopma. Iloctynmater bopa.
OObsicHeHHE JIMHEWYaTOTO CIIeKTpa BOJOPOJAa HA OCHOBE KBaHTOBBIX TOCTyilaToB bopa.
[lornmomenne u wucnyckanue cBera aroMoM. KantoBas sHeprus. llpuHuun neWcTBus u
HCMOJIb30BaHMeE J1azepa. ONTHYECKAasi CHEKTPOCKOMNMS KaK METO/I M3Y4€HUsI COCTaBa BEILIECTBA.

du3nka aTOMHOIO siApa M JIeMeHTaApHbIX YyacTull. CocTaB U CTPOEHHUE aTOMHOTO SApa.
CBOICTBa SIEPHBIX CHJI. DHEPrus CB3M U AePEKT MacChl aTOMHOTO sjipa. PainoakTMBHOCTD.
Bunbl  panMoakTHBHBIX —TpeBpallleHWd. 3aKkoH paauoakTUBHOro pacrnaga. CpoiicTBa
WOHU3UPYIOUIUX SICPHBIX U3Ty4eHUI. PanoakTUBHBIE U3TyYE€HHS U UX BO3/ICHCTBUE HA JKUBBIC
OpraHu3Mbl.  SlnepHble  peakuuu. SaepHass  SHEpPreThkKa. DJIEMEHTApHbIE  YaCTHIIBL
DyHIaMEHTaIbHbIE B3aUMOJICUCTBUA.

JdeMoHcTpanun

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

6. DBoJronusa Beenennoit

Crtpoenue u passutue Bceesennoii. Kocmomnorusi. 3Be3nbl. TepMosimepHbiii cuHTe3. Mojaenb
pacumpsromeiics BeeneHHoi.

IMpoucxoxnenue CoaHeuHol cucremMbl. [IpoToconHIle W MpOTOIIaHETHBIE —oOOJaKa.
Oo6pazoBanue ianet. [Ipobiaema cymiecTBOBaHUS BHE3EMHBIX ITUBUITH3AIUH.

CoBpemenHas pu3ndeckasi KapTHHA MUPA.



4. TEMATHYECKOE INTAHUPOBAHME IO YYEBHOM JUCIUILIMHE

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

Kommepuus(mo orpacisim)

Bup yae6HO# paboThI Oovem
uacoe

MakcumajibHasi yueOHasi Harpy3Ka 54

O0s13aTe1bHAs Ay IMTOPHAS YueOHAsA HArpy3Ka 36

B TOM YHCIIE:
TeopeTuIecKkoe o0yueHue (JIEKIUU, YPOKH) 30
MIPAKTUYECKHE 3aHATH 6
KOHTPOJIbHBIE paOOTHI 2
MIPOMEXKYTOUHAsI aTTecTanus B hopme oudgepenyuposannozo 3auéma 2
KOHCYJIbTAIIUU 2
CaMOCTOSITENIbHAS paboTa 00y4JaroImerocs 18

Wroro vacos 56




4.2. TemaTnueckoe NJaHUPoBaHUe YueOHOI qucuunauHbl o npogeccun 38.02.04 Kommepuus(mo orpaciasam)

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

pa3/esioB M TeM | NpaKTHYecKHe 3aHATHS, CAMOCTOsITe/IbHAsl padoTa 00y4alUIuXCcs 4yacos AeATeJIbHOCTH
EcTecTBEHHO-HaY4YHBIN METOJI TIO3HAHUS, €0 BO3MOXXHOCTU U I'PAaHULIBI Pa3Butue cnocoGHOCTEH SICHO ¥ TOUYHO HM3J1araThb
NPUMEHUMOCTH. OKCIIEPUMEHT M TEeopus B IIpoOLEcce IO3HAHUS CBOM MBICJIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
npuponabl.  ®Pusznueckas BeauuuHa. [lorpemHocTH  M3MEpEHMM TOYKY 3pEHMsI, BOCHIPHUHUMATh U aHAJIU3UPOBATH
buznyeckux BEJIMYHH. dusnueckue 3aKoHbl. ['paHuIbI 1 MHEHHUS COOECEeHMKOB, TIpU3HaBas IPaBo
NPUMEHUMOCTH (PU3NYeCKHX 3aKOHOB. [loHsTHE O (hM3HUECKOl KapTUHE IpYroro  4eJoBE€Ka Ha  HMHOE  MHEHHE.

Beenenue MHpa. [IpuBeneHre NpUMEPOB BIUSHHUA OTKPBITUH B

BX0/1HO# KOHTPOJIb. ¢u3uKe Ha mporpecc B TEXHUKE U TEXHOJIOTUHU
CamocTtosiTenbHas padora: IIPOU3BOJICTBA.
NuauBuyanbHbINA POEKT: «MeTposiorus B mpodeccun», «Pusnka B 1

npodeccun» (3naueHue UMK IpU OCBOSHUH PO ECCHH),
«[TorpemHocTH U3MEPEHUIN».

Pa3znea 1. Mexanuka. 12 yacos

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

npsiMosiHeitHoe nBikeHrne. CBoOOAHOE majzieHue. 3aK0H CI0KEHHS] CKOpocTel. MrHOBEHHAs! CKOPOCTb.

Tema 1.1
Kunematuka

Mexanndeckoe nBrxeHrne. MarepraiibHasi Touka. OTHOCUTEIBHOCTh
MEXaHUYECKOro aBmxeHua. Teno orcuéra. CucTeMa OTCUETA.
Tpaexropus. [Iyte. Ilepememenne. CKopocTs.

PaBHOMCpHOC HpHMOHHHCﬁHOC JABHIKCHHC.

Ilpakmuueckoe 3auamue Nel «I paghuxu paenomepnozo u
PABHONEPEMEHHO20 OBUIHCEHU).

Yckopenue. [IpsiMoIMHEHOE IBUYKEHUE C TOCTOSIHHBIM YCKOPEHHUEM.

CB00OOHOE MaJleHUE TEIL.

CamocTosiTejibHas padoTa: mpopadoTKa TOMOJTHUTEIBHON
JUTEPATYpPHl, C UCIIOIH30BAaHUEM PEKOMEHAALNMN ITpEenogaBaTels.
JomamHsis mpakTHueckas pabota «Pacuet yckopeHHs: CBOOOIHOTO
nageHUs.

CooOmienne «CKOpOCTH B IPUPOJIE U TEXHUKE.
WNupuBunyansHblil npoekT: «l'amuneo ['anmuneln — ocHoBaTenb
TOYHOTO €CTECTBO3HAHUAY», «3HaueHue OTKpbITHii ["amumnes.

O3HakoMJIeHHE €O  CIIOCOOAMU  ONHCAHMS
MEXaHWYEeCKOro JBIDKSCHUS, OCHOBHOM 3a7adei
MeXaHUKU. V3yueHue OCHOBHBIX (PU3HUECKUX
BCJINYHUH KHMHEMAaTUKHU: nepeMeuiCHusd,
CKOPOCTH, YCKOpEHMUSL. HaGnronenue
OTHOCHUTCJIIBHOCTH MEXAaHHYCCKOI'O IBHXXCHUI.
dopmynupoBaHue 3aKOHa CJIOKEHHS
ckopocreil. MccnenoBanue paBHOYCKOPEHHOI'O
OpSMOJIMHEMHOTO  JIBWXKEHUs (Ha TpHuMepe
CBOOOJIHOTO TAJCHHsI TelI) ¥ PaBHOMEPHOTO
JBHKEHHUS Tella 10 OKpyKHOCTU. [loHnmaHnue
CMBIC/Ia OCHOBHBIX (DU3MYECKHX  BEJIMYUH,
XapaKTepU3YIOIUX PAaBHOMEPHOE JBH)KEHHUE
TeJIa 110 OKPYKHOCTH.




JIunamuxka. [lepBbiii 3akoH HptoToHa. Cuna. Macca. Imnynbsc. Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIaCCUYECKON AMHAMUKH. TpeTuil 3aKoH
HerotoHna. 3akoH BcemupHoOro Tsarotenus. I'paButanontoe nose. Cuia tspkect. Bec. Cioco6s! n3mepenust Maccsl Tell. CHilbl B MEXaHMKE.

Tema 1.2
JAnnamuka

OcHoBHOE yTBepkAeHUE MeXxaHuKH. [lepBbIii 3akoH HproTOHA.
WueprmanbHble CUCTEMBI OTCUETA.

Cuna. CBsi3b MEXIy CWIION U yCKopeHueM. Bropoit 3akon HeroToHa.
Macca. Tperuii 3akoH HproToHa.

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

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

NupuBunyansHsiii npoekt: «lcaak HeroToH — co3naTens
KJIaccuyeckon pusukm», «Cuibl B IPUPOJIEe U TEXHUKEY, «JleoHapao na
BuHun — y4eHsblil 1 n300peraTenby.

[lonumanue cmbIcHa  TakuxX  (PU3UUECKUX
MOJIeTeH, KaK MaTepraibHast TOYKa,
MHEepIUalbHas CUCTeMa oTcueTta. VM3mepenue
Macchl ~ Tela  pa3IM4HBIMH  CIOCOOaMu.
WN3mepenne  cuil B3aMMOJEHCTBHUS  Tell.
Berunicienne 3HauYeHUs YCKOPEHUS TeN II0
U3BECTHBIM 3HAYEHUSM JIEHCTBYIOIIUX CHJI H
Macc Tell. YMEHHE pa3nuyarh CUIY TAKECTU U
Bec Tena. OObsICHEHNE U IPUBE/IEHNE TPUMEPOB
SBJICHUS HEBeCOMOCTH. IIprMeHeHne OCHOBHBIX
NOHATHH, (QOpPMYII ¥ 3aKOHOB [WHAMHKH K
peLIeHHIO 3a/1a4.

3aKOHBI COXpaHEHHsI B MEXaHUKE. 3aKOH COXpaHEHHs UMIynbca. PeakTuBHOe nBIKeHUe. PaboTta cuibel. Pabora moTeHHManbHBIX CHI. MOIIHOCTS.

BHCpFI/IfI. Kunernueckas OHCPpIu-. HOTCHHI/IaJ'IBHaH OHEPIus. 3aKoH COXpPAaHECHUA MEXaHUYeCKOMH OHCPIUu. HpI/IMeHeHI/Ie 3aKOHOB COXpaHCHHA.

Tema 1.3
3aKoHbI
COXpaHeHHS B
MeXaHHKe

I/IMHyJ'IBC. 3aKkoH COXpPaHCHU UMITYJIbCA. PeakTuBHOE IBHXKEHHE.

Pa6ota. Momuocts. Kunernueckast sHeprus. [loTeHuunanbHas sueprusi.
3aKOH COXpaHEHHs] MEXaHUYECKON IHEPTHH.

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

CamocTrosiTesibHas padoTa: npopaboTKa JTOMOJIHUTEIBHON
JUTEPATYPHI, C UCIIOIB30BAHNEM PEKOMEHIAINI MperoiaBaTes.
Pemenue 3a1a4 o Teme «3aKOH COXpPaHEHUS UMITYJIbCAY;

JlomamHss npakTuyeckas padora «Pacuét MOIIHOCTH, pa3BUBaeMON
IIPU XOB0EM.

Coob1enne «3070T0€ IPAaBUIO MEXAaHUKI.

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

IIpe3enTanus «Vcronb30BaHUE MPOCTHIX MEXAHU3MOB).

OO0BsicHeHHE PEaKTUBHOTO JIBH)KCHHSI HA OCHOBE
3aKOHa COXpaHeHUs wumnyibca. l[IpuMenenue
3aKOHA COXPAHEHUS UMITYJIbCA JJISI BBIYUCIICHUS
U3MEHEHUN  CKOpPOCTEH  Teln  Ipu  HX
B3aUMOJICHCTBUAX. Beryncienne paboThl cuil 1
W3MEHEHUsI KHMHETHMYECKOM »JHepru TeJa.
BblunciieHne TMOTEHIMAIbHON HSHEPrUv TeJl B
rpaBUTALUOHHOM TOJIE. XapakTepucTuka
MPOU3BOJAUTEIBHOCTA MAIIIMH W JABUTATENICH C
HCIOJIb30BAHUEM MOHSATHUS MOIITHOCTH.

Pasnea 2. OcHOBBI M0JIeKYJ/IsIpHON (U3UKH U TepMOAMHAMHKA. 8 yaca

MonekynspHas dusuka. MneanbHblii ra3. OCHOBHBIC MTOJIOKEHUS MOJICKYJISIPHO-KHHETUUECKOM Teoprr. PazMepsl u Macca MOJIEKYI U aTOMOB.

BbpoynoBckoe nBuxenwue. Auddy3us. CUibl 1 SHEPTUS MEKMOJIEKYIIPHOTo B3auMoielicTBus. CTpoeHrne ra3000pa3HbIX, JKUJIKUX U TBEPABIX TEI.
CKOpOCTH ABMKEHMS MOJIEKYI M MX n3MepeHue. Mneanbusliii ras. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETUUECKON TEOPUU Ta30B.
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Temneparypa u ee m3MepeHue. ['a30Bbie 3aKOHBI. AOCONIOTHBIA HYJIb TEMIIEPATYphl. Y paBHEHUE COCTOSIHHSI HJICATBHOTO Ta3a. MoJsipHas ra3oBas

MOCTOSIHHAS.
OcHOBHBIE TIOJIOKEHUST MOJEKYISIPHO-KUHETUYECKON TEOpUH, UX .
@OopMyJIUPOBAHUE  OCHOBHBIX  MOJIOKEHHI
AKCIIEPUMEHTAJIbHBIE JOKa3aTeNbCTBA. Pa3Mepsl 1 Macca MOJIEKYIL. .
MOJIEKYJISIPHO-KUHETHYECKOM TEOpHH.
KomuuecTtBo BemectBa. Mounb. [loctosinnas ABoraapo.
o Brimonnenune OKCIICPUMCEHTOB, CIIyKalux
BbpoyHnoBckoe npmkenue. Cuibl B3aUMOJACHCTBUS MOJICKYIL. -
000CHOBaHMEM  MOJEKYISPHO-KHUHETUIECKOM
TermnoBoe aBM>XeHUE MOJIEKY. Moenb uaeanbHoro raza. OCHOBHOE
. teopuu. Habmonenne 6poyHOBCKOTO ABMKEHUS
ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON TEOpHUU rasza.
U saBieHus  auddysuu. Onpenenenue
OmnpeneneHue TeMneparypbsl. AOCOMIOTHAS Temmeparypa. TemmepaTtypa
Tema 2.1 . o mapaMeTpoB  BeIIeCTBa B  Tra3000pa3HOM
— Mepa cpeJiHell KHHEeTUYECKON SHEPTUU MOJIEKYIL.
MouJaekysipaasi COCTOSSHUM  HAa  OCHOBaHMM  YpaBHEHUS
YpaBHEeHHE COCTOSHUSA UCABHOTO rasza (ypaBHeHHe MeHeneena-
puzuka COCTOSIHUS ujealibHOro rasza. [Ipeacrasienue B

Knaneiipona). ["'a30BbIe 3aKOHBI.

CamocTrosiTe/ibHasA padora:

WunuBunyanbHelil npoexT: Hukonait Tecna: sxu3Hb 1 HeoObIYaliHbIE
OTKPBITHUS.

[ToaroroBka u oopmiieHHEe Pe3eHTALNY, PEeLICHUE 3a/1a4.
ITpesenTanus «3mepenue remMmnepaTypbi».

BUjie TrpaduKa HM30XOPHOTO, H300apHOTO H
MU30TEPMHUYECKOTO  MPOLECCOB.  Bpramcienue
CpeaHE KUHETUYECKOM OJHEpPruM TEIUIOBOIO
JBUKCHMSI MOJIEKYJI IIO M3BECTHOM TEMIIEpaType
BelecTsa. Mi3mepenue BIakHOCTH BO31yXa.

OcHOBBI TEPMOIUHAMUKU

OCHOBBEI TCPMOANHAMUKH. OCHOBHBIE IIOHATHSA H OIIPCACIICHUS. BHyTpCHHﬂH OHECPIrusa CUCTCMBI. BHYTpeHHSISI SHEPIuAa UACaJIbHOI'O ras3a. Pabora u

TeIuioTa Kak (popmbl epegaun dHepruu. TernoeMKoCcTh. Y aebHas TeIIOEMKOCTh. Y paBHEHHE TEIUIOBOro OanaHca. [leppoe Hauaao TepMOIMHAMUKHY.
AnmabatHslii porecc. Bropoe Hagano repmonunamuku. [Ipunnun aevictust teroBoi Mammuel. KIT/] rermmoBoro neurarens. Xoa0 uIbHBIE MAIIAHBL.
Tennossle neurarenu. OxpaHa OpUPOABL.

Tema 2.5
Tepmoanna-
MHKA

Buytpennss sneprus. Pabota B Tepmogunamuke. Konuuecto
TEIUIOTHI.
[IepBblil 3aKOH TEPMOAMHAMUKH.

TermmoBsle MAaIIMHBI B UX IMPUMCHCHHC.

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

CamocTosiTeJibHas padoTa: mpopadoTKa JTOMOJTHUTEIBHON
JUTEPaATYyphl, C UCTIOIB30BAaHUEM PEKOMEHAALNN TPETIOAaBATENS.
IToaroroska, cOOOIIEHNH, KOHCIIEKTA.

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

DKCHepUMEHTaIbHOE HCCJIEI0BAHNE
TEIUIOBBIX ~ CBOMCTB  BemlecTBa.  Pacuer
KOJINYECTBA TEIUIOTHl, HEOOXOAMMOTO JUIs
OCYILIECTBIIEHUS  TIpoliecca  IPEBpaIlCHUs
BEILIECTBA U3 OJHOIO0 arperaTHOrO COCTOSHUS
B Jpyroe. Pacuer u3MeHeHUs BHYTpPEHHEU
SHEpruu Tei, paboThl U  MEpelaHHOTO
KOJIMYECTBA TEIJIOTHI HA OCHOBAHMM IIEPBOIO
3aKOHa TEPMOJUHAMUKH. OObsicHeHne
IIPUHLIUIIOB AEUCTBUS TEIUIOBBIX MAIIMH.
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Pa3nes 3. OCHOBBI 2JIEKTPOAMHAMHUKH. 6 yacos

DJIIEKTPOCTATUKA. DIIEKTPUUECKHUE 3apsiibl. 3aKOH coxpaHeHus 3apsna. 3axkoH Kymona. Dnextpudeckoe moje. HanpsskeHHOCTD AIEKTPUYECKOTO TOJIA.
Pabora cun snexkrpocratudeckoro mons. [lotenuman. PasHocTs moteHimanoB. CBsA3b MEXKIY HANPSXKEHHOCTHIO U PA3HOCTHIO TOTEHIIMATIOB
anekrprdeckoro noisi. Konpencaropel. CoenmnHeHne KOHICHCATOPOB B O6arapero. DHeprus 3apsHpKeHHOT0 KOHJIEHCATOpa. DHEPTHUsl SJIEKTPUIECKOTO TOJIs.

DJIEKTPUYECKUM 3apsi U DJIEMEHTAPHBIE YaCTUIbL. 3aKOH COXPaHEHUs
AIIEKTPUYECKOr0 3apsaa. 3akoH KyioHna.

Onextpuyeckoe nosie. HanpsikeHHOCTh neKTprudeckoro nois. [Ipunmmn
CYNEPIO3ULUH MOJIEH.

OnextpoeMKocTh. KoHieHCaTOpBl. DHEPIUs ANEKTPUYECKOTO MO

Beruucnenue cuil B3aMMOJAEHCTBHS TOYEUHBIX
2 JIEKTPUYECKUX  3aps0B. Beruncnenue
HaIIPSYKEHHOCTH u [OTECHIMAJIA
AIEKTPUYECKOTO MOJS OJHOTO M HECKOJBKHX

Tema 3.1 KOHJIEHCATOpa.
v TOYEUHBIX 3apsaoB. M3mepenue pazHocTH
JuekTpocTaTHK | CamMocTosiTeqibHast padoTa: mpopaboTKa JOMOIHUTEIBHON JTUTEPaTYPHI,
o MOTEHIIAAIIOB. [IpuBenenne MIpUMEPOB
a C UCNOJIb30BaHUEM peKOMeHAanui nmpenogasateis. [loarorosxa,
9 . IIPOBOJHHUKOB, JUBJIEKTPUKOB u
cooO1eHui, koHcnekTa. Pemenue 3anau no teme: «Pac4ér napameTpos

KOHJIEHCATOPOB. HaOmronenne  gBieHHs

aneKTprudecKkoro nossh». Koncnekr «BnusHue 371€KTpOCTaTUUECKOTIO .
1 ANEKTPOCTATUYECKON HWHAYKLIUU U SIBICHHUSA

9JIEKTPUUECTBA HA YeJIOBeKay. JloMalHss npakTHuecKas padbora
«Habmonenne seKTpu3auuu myTéM TPEHUs .
WNupuBunyanbHbIN NPOEKT: «BUIBI 3JIEKTPUUECKUX Pa3psaaOBy,
«OIEKTpUUYECKHE pa3psiIbl HA CIIyxk0e UeIoBEeKay.

moJisipu3au JUOJICKTPUKA, HAXOAAIICTOCA B
SJICKTPUYCCKOM II0JIC.

[ocTosHHBINA TOK. Y CIOBHUS, HEOOXOIUMBIE JIJIsl BOSHUKHOBEHHUS U TTOJICPKAHUS AIIEKTpUIecKoro Toka. Cuiia ToKa M MII0THOCTh ToKa. 3akoH Oma auist
yuacTka nenu 6e3 DJIC. DnekTpoABMKylas Cuila MCTOYHMKA Toka. 3akoH Oma Jjuig nosnHoil nenu. CoequHEHue MPOBOJIHUKOB.

YCJ'IOBI/ISI, H606XO,Z[I/IMBIC AJIs1 BOSBHUKHOBCHHUA U MMOAACPIKAHUSA
SJICKTPHUYCCKOI'O TOKA. Cuna Toka.

3akoH OMa JJIs1 yyacTKa LETH. 2

M3mepeHue MOIIHOCTH 3JIEKTPHUUECKOro TOKA.
Ilpakmuueckoe 3anamue Ne2: «3akon Oma 013 yuacmka yenu.
N3mepenune OJ1C u BHYTPEHHETO
Tema 3.2 Conpomuenenue.
. COINPOTHUBIIEHUs] HMCTOYHUKA TOoKa. COop
HocTrostHHBIN CamocTrosiTe/ibHas padoTa -
9 . UCTIBITAHWE  DJJEKTPUYECKHX  [emeil ¢
TOK WNunuBuayanbHelii npoekT: «lIpuMeHeHne TermioBoro qeicTus

Ppa3IMIHbIM COCIUMHCHHUEM IIPpOBOJIHHKOB,

AIEKTPHUECKOTO TOKA»
1 pacyeT ux rnapaMeTpos.

CooOmienus: «MCTOYHUKH ITOCTOSTHHOTO TOKA,
[Tpe3enTanus: «Buabl 3IEKTPUIECKUX Pa3PA0BY, « DICKTPHICCKUE
paspsiabl Ha CITyKOE YeIOBEeKay.

MarnutHoe nose. BekTop HHIYKIIMM MarHuTHOro noJis. JleiicTBe MarHUTHOTO TOJIsl Ha MPSIMOJIMHENHBIA IPOBOAHUK C TOKOM. 3aKOH AMIiepa.
B3aumoneiicTBre TokoB. MarHuTHBIN MOTOK. PaboTa 1o nepeMenieHnio NpoBoJHUKA ¢ TOKOM B MarHUTHOM ToJjie. JlelicTBUe MarHUTHOTO MOJIs Ha
JOBUOKYIIMICS 3apsal. DJIEKTPOJIBUraTellb. SIBJIeHNE 371€KTPOMAarHUTHON UHYKIIMH.

Tema 3.3 B3aumoneiictBue TokoB. MaruutHoe noje. MHIyKus MarHuTHOTO MOJIS.
MaruautHoe MarauTHBIN IIOTOK. HaOmronenne neicTBUS MArHUTHOIO IIOJIA
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moJje

3akon Ammnepa. Cuna Jlopenra.

CamocTtosiTeibHas padoTa

Coobmenue «MarautHas 1e(heKTOCKOUS.

WNuauBuayanbHbIN OpoekT: «IOMuinui Xpuctuanosud JIeHn — pycckuii
¢u3uk», «MarHuTHble U3MEpeHus (MPUHLUIBI TOCTPOEHUs MPHUOOPOB,
CrocoObl U3MEPEHHUs MArHUTHOTO MOTOKAa, MAarHUTHOM MHIYKIIUH).

Ha TPOBOAHUK C TOKOM, KapTHHOK
MarHuTHbIX  noned.  PopMyinMpoBaHHe
IpaBuia JIEBOM PYKM Ui ONPEIEICHUS
HanpasjieHus: cwibl Amnepa. Beluucnenue
CHUJI, IEUCTBYIOINUX HAa MPOBOAHUK C TOKOM
B MarHUTHOM I0Jie, OObSCHEHUE NMPUHLIUIA
JENUCTBHUS 3JIEKTPOABUIATEI.
HccnenoBanue sBiIeHUA 3JIEKTPOMarHUTHOU
WHIYKIHUN.

Pasgena 4. Koseoanusa 1 BoJHBIL. 4 yaca

Mexanndeckue koseOanus v BoiHbl. KonebatenpHoe aBmxeHue. ['apmonudeckue kosiebanusi. CBOOOIHBIE MeXaHWUYecKue KoJjieOaHus. JImHeiHbIe

MeXaHu4ecKue KojebaTenbHble cucTeMsbl. [IpeBpaiienne sHeprun npu kojaedarensHoM ABKeHHH. CBOOOIHBIC 3aTyXalOIIUe MEXaHMYECKUE KoIeOaHusl.
BbIHY)XIeHHbIE MEXaHUYECKHE KOJIeOaHMUsl.

Tema 4.1
MexaHnueckune
K0JIe0aHUus "
BOJIHBI

Mexannyeckue konebanus. XapakTepuCTUKU KojeOaHUH.

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».

WNupuBuayansubiil npoekT: «Hukona Tecna: )xu3Hb U HeoObIYaliHbIE
OTKPBITHSI».

[IpuBenenne  mpuMepoB  KoeOATEIbHBIX
newxkennii. HMccinegoBaHue — 3aBHCUMOCTH

nepuo/ia Kosaebauuii MaTEMAaTUYECKOTO
MasgTHHKAa OT €ro JUJIMHBI, MacChl H
AMIUTUTY/IbI Ko1e0aHui. Onpenenenue

YCKOPEHHUsI CBOOOJHOIO MafeHUs C IOMOLIbIO
MaTeMaTU4eckoro MmastHuka. HaOmronenue
koneOaHuit 3Bywamiero Ttena. I[IpuBeneHue
3HAYEHUs1 CKOPOCTU PACHpPOCTPAHEHUS 3BYyKa
B Pa3MYHBIX Cpelax. YMEHHE OOBICHATH
MCII0JIb30BAaHUE YIbTPa3ByKa B MEJIUILIMHE.

DJeKTpoMarHuTHele Kosebanus. CBOOOJHbIE 3IIEKTpOMArHuTHeIe Konebanus. [IpeBpaiieHue s>Hepruu B

KosiebaTeIbHOM KOHTYpe. 3aTyXarolue

AJICKTpOMarHuTHBIE KosneOanus. ['eHeparopsl Toka. Tpanchopmatopbl. Toku BbICOKON uacTOThL Ilomydenwe, mepegadya W pacmupeeiCHHe

AIICKTPO3HEPI UH.

DJIeKTPOMArHUTHBIC BOJHBI. DJIEKTPOMArHUTHBIE BOJHBI. CKOPOCTH 3JIEKTpOMarHuTHLIX BOJIH. M3o00petenue paano A.C. [TonoBeiM. [lonsatue o

pPagroCBA3H. HpI/IMCHeHI/Ie OJICKTPOMAIrHUTHBIX BOJIH.

Tema 4.2
DJ1eKTpo-
MATHUTHBIE
KoJIe0aHus U
BOJIHBI

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

Habmronenue ocruiiorpaMM rapMOHUYECKUX
KonebaHuii cuiibl Toka B 1enu. OO0bsiCHEHHE
MPEBPAIICHUSI  JHEPTMM B HJICATIBHOM
Kose0aTeIbHOM KOHTYpE. N3yuenue
YCTpOICTBA 51 MPUHIATIA JIEUCTBUSA
TpaHcopmaTopa. AHAIN3 CXEMBI Tepeaadn
AIIEKTPOPHEPTMH Ha OOJIBIIUE PACCTOSHMUSL.
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KonebarenbHbli KOHTYp. DIEKTpOMarHuTHbIE BOJIHBL. CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH.

CamocTosiTenbHas padora:

WNunuBuayanbHblid IpoekT: «Buabl TpanchopMaTopoBy.

Koncnekr no teme «Ilotepu anexrposnepruu npu nepenayu mno JI9ID»,
«BnusHHE JIEKTPOMArHUTHOIO I10JIs HAa YEJIOBEKa»

[Ipesentauus «CoBpeMEHHBIE BUIbI CBSI3M».

IIpuBeneHre NpUMEPOB BUAOB PaTUOCBA3H.
3HAKOMCTBO C YCTPOMCTBaMH, BXOISIINMH B
CHUCTEMY pPaIuoCBsI3H. OO6cyxnenue
0COOCHHOCTEH pacrpOCTPaHECHHUSI PaTUOBOJIH.
MOOWIBHOTO TenedoHa.

Ceemosbie onnbi. CKOPOCTh PACHPOCTPAHEHHS CBETA. 3AKOHBI OTPAXKEHUS M IPEIOMIICHHUS
ontuyeckas cucreMa. OnTuyeckre IpuOOpHI.

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

Tema 4.3
CBeToBbIC BOJHBI

CaeroBble JyuH. 3aKOH OTpaK€HUS W mperomieHus cBera. [lomHoe
BHYTPEHHEE OTPAKEHUS.

CamocrosiTesibHasi padoTa: IpopabOTKa JTOMOIHUTEILHON
JUTEPATYpPBl, C UCIIOJIB30BAHUEM PEKOMEHIALNN IIPETIOAABATEIIA.
[ToaroroBka cOOOIICHU, KOHCTIEKTA, TPE3CHTAIIHIA.

Hoxnan «LIBeT u cBeT»

KoHcnekT «XapakTepuCTHKa pa3iIMYHbIX BUI0B U3ITy4CHUN»,
«UCIOJIB30BAHUS B TEXHUKE ABJICHUH MHTephEpEeHINH, AUPpaKIIH,
NOJIIPU3ALUU U JTUCIIEPCUU CBETAY.

HpI/IMeHCHI/IC Ha IMPAKTHUKE 3aKOHOB
OTpaXXCHUA U TIMPCIOMJICHUA CBETAa IIPU
peumieHun  3a1a4. Ha6J’IIOI[€HI/Ie SABJICHUSA

Iudpakuu W IUCTIEPCUU CBETa. YMEHHE
CTPOUTH U300paKEeHUS MIPEIMETOB, J]aBaeMbIe
JIMH3aMH. PacdyeT onTHYEeCKON CHIIBI JIMH3EL.

Pasnes 6. DiieMeHTHI KBAaHTOBOH Gu3nku. 4 yaca

Ksanmosuvie ceoticmsa céema. KBantoBas runoresa [lnanka. @oronsl. Buemnuii porosnextpuueckuit >3pdext. Buyrpennuit porospdexr. Tursl

(hOTO2IEMEHTOB.

Quzuxa amoma. Pazputue B3IVISII0B HA CTPOCHHUE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boaopoaa. SAnepHast Moaenb atoMa. OnbIThL O.
Pezepdopna. Monens atoma Bonopoaa o H. bopy. KBaHToBEIE TE€HEPATOPHI.
Duzuxa amomno2o A0pa u snemenmapusix yacmuy. EcrecTBeHHas paanoakTuBHOCTh. CTpoeHHe aToMHOro siapa. llomydyeHue paanoakTUBHBIX

H30TOIIOB U UX ITPUMCHCHHUC. buonornueckoe I[eﬁCTBHe PaanOaKTUBHBIX H3J'Iy‘leHHI>i. aﬂeMeHTapHHe YaCTHUIbI

Tema 6.1
KBanroBkIe
CBOICTBA CBeTa

TennoBoe uznyuenue. [loctosunas [Inanka. ®oTorddexr.

- = 2
YpaBuenue DifHmrelHa U1t poTorddexta. POTOHBI.
" HabGnronenune (hOTO2IEKTPUIECKOTO
CamocrosiTesibHasi padoTa: npopabOoTKa JOMOIHUTEIBHOM JIUTEPATYPHI, C .
N 9 addexra. Pacuer MaKCUMaJTbHOU
UCTIONIb30BaHUEM peKOMeHaaImii npenoaasatens. [loaroroska coodmienuit N
. KUHETHYECKOW SHEPTUH IIEKTPOHOB MPH
1o treme: CBOMCTBA CBETA. 1

dhoToaddexre.
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Crpoenue atoma. OnbiTel Pesepdopna. TpyaHocTr B 00bSICHEHUU CTPOCHUS
aToma.

KBanToBble moctynatsl bopa. Mozens aroma Bogopoaa no bopy.

Tema 6.2

CamocTtosiTenbHas padora
Du3uka aromMa

ITogroroBka COO6H_ICHI/II‘/'IZ ((I/ICTOPI/ISI Pa3BUTHA B3IJIAJ0B Ha CTPOCHUC

dopmynupoBaHre TOCTynatoB bopa.
HaGmonenue JIMHENYATOro "
HETPEPHIBHOTO CIICKTPOB. Pacuer
JaCTOThI 1 OJIUHBI BOJIHBI I/ICHyCKaeMOFO
CBETa MpHU MEpPexXoAe aToMa U3 OJHOTO
CTAIlMOHAPHOTO COCTOSIHHSI B JPYTO€.
OObsicHEHHE OpPUHLWIA  JICUCTBUS
nasepa.

aToMay,
HO,I[I‘OTOBKa IMPE3CHTAllUN «Pa3zBuTHe aToMHOU OHCPICTUKU HA Konsckom
IMOJIYOCTPOBC».

Tema 6.3 o

(I)H3I/IK3 Pa}lHO&KTI/IBHOCTB. Pa)II/IoaKTI/IBHBIC I/ISJ'IyIIeHI/ISI 1 UX BO3CUCTBUA HA KUBBIC

OpraHU3MBI.
aTOMHOIO siIpa

CamocTtosiTenbHas padora:

[ToaroroBka coobuienus 1o teme «IIpakTuyeckoe UCTIONb30BaHUE
dboTtordpdekray, «buomornueckoe 1eMCTBUE PATUOAKTUBHBIX U3TyUYECHUN.
[Tonroroska npeseHTauuu: «ctopust pa3BUTHS B3IJIA10B HA CTPOESHUE
aTomay.

WNunuBuayanssslii npoexT: «rops BacunseBuu KypuaroB — ¢u3uk,
OpraHu3aTOp aTOMHOM HayKH U TeXHUKN», «KOHCTpyKIIMS U BUIBI 1a3€pOBy,
«JlazepHble TEXHOIOTMH U UX UCIIOJIb30BaHuEY, «Moaenu atoMa. OnbIT
Pezepdopnay.

Hab6mronenue TpexoB anbga-gacTuil B
kamepe Bunbcona. Perucrpanus
AIEPHBIX U3JIy4E€HUH C IIOMOIIBIO
cyerunka ['eiirepa. Pacuer snepruun
CBSI3M aTOMHBIX szep. [lonnmanne
LIEHHOCTH HAay4YHOTO [TI03HAHUS MUPA HE
BOOOILIE /171 YeJIOBEUECTBA B LIEJIOM, a
JUISL K&KJI0T0 00Yy4aroIerocst JM4HO,
LIEHHOCTH OBJIAZICHUS METOAOM
Hay4HOI'O ITO3HAHUS I JTOCTHKECHUS
ycrexa B J1r000M BH/JIE IPAKTHUECKOM
NEeSATEIbHOCTH.

Pasgea 7. Becesennoii ¥ 3BoJIONHUA. 2 4yaca

Cmpoenue u pazeumue Bcenennou. Hama 3Bé3aHas_cuctema — ['anaktuka. J[pyrue ranaktuku. beckoneunocts Beenennoi. Pacimmpsitomasicss Beenennast.

Crtpoenue u npoucxoxaeHue ['anakTuk.

Lpoucxooicoenue Conneurnoti cucmemst. TepmosiiepHbiii cuntes. [IpobGaema TepmosiepHoit s3HepreTuku. DHeprust CoHIa U 3BE37. DBOIONNS 3BE3.

[Tpoucxoxnenne CoHEUHON CUCTEMBI.

[Tonsitue o kocmonorun. beckoneunocts Beenennoit. Ctpoenue u

apoucxoxaeuue I alakTHK.
Tema 7.1 p a

OO0bsicHEHHE MOJIETTN pacIIUPSIOLIEHCs
Bcenennor.
Hcnons3oBanne MHTEpHETA U1 IOMCKA

Crtpoenue n
pa3BuTHE

N CamocTtositeibHas padora:
Bcenennoi

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

nHpoOpMalnu 0 pa3BUTUU BceneHHoi.
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Tema 7.2
IIpoucxo:xnenust
ConHevHoM
CHCTEMBI

CoBpeMeHHas KapTuHa MHpa.

CamocTrosiTejibHas padoTa: mpopadboTKa TOMOJIHUTEILHOM JIUTEPATypPHI, C
UCII0JIb30BaHUEM PEKOMEHIALUN MTPENo1aBaTeis.

NunuBunyansubiii poekt: «IIporucxoxaenne CoMHEYHON CUCTEMBDY,
«ITmanersl ConHEYHOM CHCTEMBI.

[Ipezentanus: «ConHIle — MCTOYHUK KU3HU Ha 3emiien, «Poxaenne u
ABOJIIOIIMS 3BE3Y.

OOBsICHEHHE BIUSHUS COJTHEYHON
aKTUBHOCTH Ha 3emitro. [lonnmanne
PO KOMHUUYECKUX UCCIIEIOBAHUM, UX
HAay4YHOTO U SKOHOMHUYECKOTO
3HaueHus. OOCyKIeHNEe COBPEMEHHBIX
TUTIOTE3 0 MPoUCcX0oxAeHUU COoTHEUHON
CUCTEMEBI.

Bcero: 36 4
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5. YCJIOBUA PEAJIN3AIIMU YYEBHOM JUCHUILIVHBI

5.1. MarepuajibHO-TeXHMYecKOe ofecnedeHne peain3aliu NporpaMmmbl
Peanuzanuus yueOHOW AMCUMIUIMHBI TpeOyeT Hanu4us yueOHOro kabuHeta (U3MKU U 1aOOpaTOpuu
«Dusukan.

Obopyodosanue yyebHo20 Kabunema:

MIOCAI0YHBIC MeCTa 00yJaIOLTUXCS;
pabodee MeCcTo MpernoIaBaTeis;
pabouasi MeoBas 10CKa;

HarsiiHble  1TocoOust (y4eOHMKH, ONOPHBIE KOHCHEKTHI-TUIAKATBI, CTEHJIbI, KapTOUKH,
pa3naTovYHbIN MaTepua, KOMIUIEKTHI J1a00paTOPHBIX padoT).

TexHauueckue cpeacTBa 00ydIeHus:
— IIK,

BHACOIIPOCKTOP,

— MPOEKIUOHHBIN YKpaH.

Jlabopamopmnoe obopydosarue yuebHo2o kabunema:

— VYyeOHublil HA0Op TUPh

— JlunamomeTtp bakymmHckoro

— MwuramnepmeTp 1a00paTOpHBIiA

— Tpancdopmarop yHUBEpCaTbHBII

— HcTounuk nutaHus 111 GPOHTAIBHBIX padoT
— IlITaTuB U30JIUPYHOIIUI

— DIEKTPOMarHuT pa30opHBIN C IeTalsIMU

— IIpubop Jlenua

— Karymka npoccensHas

— Habop monynpoBOIHUKOB

— Marsut nosnocoBoi 1a00paTOPHBIH

— Marnut U naGopaTopHbIii

— JlaGopaTopHslit HAOOp reomMeTprUecKast ONTHKA
— IIpubop 11 u3MepeHust JJIMHBI CBETOBOI BOJHBI
— TlopTtpeTs! pu3nkoB

5.2. UudopmanuonHoe obdecriedeHne peaau3auuu NporpaMmmbl

1.

2.
3.

4.

OcHoOBHBIE IeYaTHbIE H3JAHUA:

B.®. JImutpueBa ®dusuka s npodeccuil u crienualbHOCTEH TEXHHYECKOTO MPOQUIIS.
YueOHUK i1 00pa3oBaTeNbHBIX YUPEKACHUH HAYaJbHOIO MpPOpECCHOHATBHOTO
obpazoBanus.- M.: Uznarenbckuii ieHTp «Akagemusi», 2012.

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

4. Msaxumes, b,b. byxosmnes, H.H. Corckuii ®usmka. YueOuuk s 10 xmacca
o0mieoOpa3oBaTeNnbHbIX yupexaeHuid. — Mocksa, [IpocBerienue 2008.

I''A. Msakumes, b,b. byxosues, B.M. Yapyrun ®usuxa. YueOnuk nans 11 kiacca
o0mieoOpa3oBaTeNnbHBIX yupexxaeHuid. — Mocksa, [IpocBerenue 2009.

5. T.1. Tpopumona ®dusnka st mpodeccuii U CeruaibHOCTEN TEXHUYECKOTO U €CTECTBEHHO-

HayyHoro mnpoduneii. CopaBoyHUK. YueOHoe Tmocobue nnasi  o0pa3oBaTeIbHBIX
YUpeXACHUN HavalabHOTrO W mMpodeccuoHaabHOro obpazoBanus. - M.: Hzmarembckuit
LEHTp «Akagemus», 2012.



I[OHOJIHI/ITCJIBHBIC HCTOYHUKHU:

1.

(e

AN N

C.B. I'pomoB ®usuka: Mexanuka. Teopusi OTHOCUTENIBHOCTH. DJIEKTPOAMHAMUKA: YUeOHHUK
11t 10 ki1, 00meoOpazoBaTenbHbIX yupexaeHuid. — M., 2001.

C.B. I'pomoB ®wuzuka: Ontuka. TemnoBbie siBieHus. CTpoeHHE M CBOMCTBA BEIIECTBA:
VYuebnuk mis 11 k1. o6mreoOpazoBarenbHbIX yapexaeHuit. — M., 2001.

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

B.®. JImutpueBa ®usuka: yueonuk. — M., 2003.

A.M. PeimkeBuy COopHUK 3aaa4 o ¢usuke 11t 10-11 ximaccos. —2000.

B.A. KacesaroB ®usuka. 10 ki1.: YueOHUK 17151 00111€00pa30BaTENbHBIX YUSOHBIX 3aBEICHHIM.
— M., 2005.

B.A. KacbsroB ®usuka. 11 ki1.: YueOHUK 17151 00111€00pa30BaTEIbHBIX YUCOHBIX 3aBECHUH.
— M., 2003.

IL.U. Camoiinenko, A.B. CepreeB COopHUK 3a/1a4 ¥ BOIPOCHI 110 (pu3uke: yued. mocodue. —
M., 2003.

[L.N. Camotinenko, A.B. CepreeB ®uzuka (1151 HSTEXHHUECKUX CIICIIMAIBHOCTEHN ): YUeOHUK.
— M., 2003.

JJIeKTPOHHbBbIE 00pa3oBaTeibHbIE PeCypChl:

1. UnTepuer-pecypcsl (festival.l1september.ru).

2. Ilpe3eHTanuu ypokoB — MEXaHHKa, MOJICKYysipHas PU3MKa U TePMOAHMHAMHUKA.

3. www.alleng.ru/edu/phys.htm (OOpa3oBatenbnbie pecypcsl UuTepHera — Dusuka).

4. www. school-collection. edu. ru (Enmunas xommekmus 1U@POBBIX 00pa30BaTEIBHBIX
pecypcoB).

5. https//fiz.1september.ru (yue6HO-MeTOqUUECKas Ta3eTa «DU3nKay).

O 00 3 QN

. www.n-t.ru/nl/fz (HobeneBckue naypeatsl o Gu3uke).

. www.nuclphys.sinp.msu.ru (SInepnas ¢usuka B UHTepHeTe).

. www. college. ru/fizika (ITonroroBka k EI'3).

. www.kvant.mccme.ru (Hay4HO-TIOMYJISIPHBIA (PU3UKO-MaTeMaTHIECKUM sxypHaI «KBaHTY).
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6. JIUCT UBSMEHEHHUH U JOIIOJTHEHUM

6.1 JlonomHeHus U u3MeHeHus K pabdoueit mporpamme Ha 2022-2023 yyeOHBIN TOJ IO TUCIUTUINHE
Dusuka
B pabouyro nporpaMmy BHECEHBI CIIEYIOLIHE JOMOTHEHUS/N3MEHEHUS:

JlonosiHeHUs1 U UI3MEHEHus B pabouell mporpamme oocyx/ieHbl Ha 3acenanuu LIMK

« » 20 r. (mpotokoi Ne ).

[Ipeacenatens LIMK Mupososa E.JI.

6.2 JlomonHeHUss W U3MEHEHHs K pabouell mMmporpaMMe Ha y4eOHBIA TOJ TIO
ITUCIIATIIINHE

B paGouyro nporpaMmy BHECEHBI CIEIYIOLINE TOTIOJIHEHHs]/ N3MEHEHUS:

20



