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1. TIOSJICHUTENBHAS 3ATIMCKA

Ilporpavma obineoOpaszoBaTeIbHOR yueOH0 TucHUnIMEb! «DU3HKay OpeaHAZHAYCHA A7
H3ydenus Gpuznkn B NpodeccuoHanbHbIX 00pazoBaTenbHEIX opranusaunax CTO, peanmyommx
00pa3eBaTENbHYIO IPOIPaMMy CpeHero ofuiero o6pasoBanus B IpeielaX OCBOCHHS OCHOBHOM
mpodeccuoranbao obpasosarensHoif mporpammer CHO (OTTIOTI Cl10) na 6Gase ocHOBHOrO
obwero 06pasoBanns NHpH MOATOTOBKE KBANHOUIMPOBAHHBIX pabOYMX, CIVKALMMX H
CHIeNHanucToB ¢peanero 3pena. llporpamma paspaforana una ocHobe Tpeboanuii OTOC
cpenHero obluerc oOpasoOBaHHsl, NPEABABIAEMbIX K CTPYKTYPE. COACPHAHMIO K PE3yIHTATaM
OCBOCHHSE y4YeOHOH AucuMninHbl «Qu3dka», B COOTBETCTBHH C PeKOMEHJAIHMIMH 110
OPraHH3allid  I[IONYYEeHWs cpeiuero o0Wero oOpa3oBaHHA B (pEIeNaX  OCBOEHHS
00pa30BATENBHLIX POTPAMM CPENHETO IpodeccHOHATLHOT0 06pa3oBanus Ha Gase OCHOBHOMO
obuiero 06pasoBakus ¢ yueToM [IpHMepHOl 0CHOBHO 00pa30BaTeIbHONA IPOTPAMME! CPEIHETO
obuwero  00pasoBaHus, OJOOpCHHOM pewreHHeM  (enepaibHOre  yueGHO-METOIHUECKOTO
06LeuHenus o obmeMy 06pazoBaHuIO (IPOTOKON OT 28 urons 2016 1. Ne 2/16-3).

Conepixanne nporpaMMel «Duznka» HaPaBIEHO HA JOCTHAKEHME CIETYIOMMX LEIEH:

* OCBOCHHE 3HaHMi 0 QyHIaMEHTAIbHbLIX (UINYECKUX 3aKOHAX H IIPUHIMNIAX, EKAIUX B
OCHOBE COBPEMEHHOH (uianueckol KapTHHBI Mupa; HanGoslee BAKHBIX OTKPBLITHAX B OGNACTH
GH3HKH, OKA3aBUINX OTpPEIeNsiolee BIUAHHE [1a PA3BMTHE TEXIMKW U TeXHOJOTHW, METomax
HAYYHOTO MO3HAHUS IPUPOIEI;

* OBIA[ACHHC YMCHUSMK TPOBOIMTL HaOMFOJCHHA, ILIAHWPOBATh M BBIIONHATH
PKCTIEPHUMEHTBL, BBIABHTATE MMIIOTE3bI U CTPOUTE MOLEIH, IPUMEHsSTh NMOJTYUEHHLIE 3HAHHUA O
dusuke ang oOwbACHeHHs pazHOOOpPa3HBIX (U3NYECKHX HABNEHHH H CBOMCTB BEIIECIB;
NPAKTHYECCKH HCNO/b30BATh (DH3HHECKHE 3HAHWA; OLEHWBATH IOCTOBEPHOCTh ECTECTBEHHO-
Hay4HOH unudopMaiuy;

* pa3BUTHE 103HABATEIBHBIX HHTEPECOB, HHTENNEKTYANIBHEIX U TBOPYCCKHX CHOCOGHOCTE!!
B NpOUSCCE MPUOOPETEHHs 3HAHMH M yMCHHH 10 (QHM3MKC C HCHONb3ORAHHEM PABIHUHBIX
HCTOYHMKOB HH(OPMAIlMH H COBPEMEHHBIX HH(QOPMALHORHLIX TEXHOIOTHIL;

* BOCNMTAHHC YOEKACHHOCTH B  BO3MOKHOCTH IO3HAHHS 3aKOHOB  [IPHPOJEL
VICTIONb30BAHUS JOCTHXEHHH (M3ukH Ha Onaro pa3BHTHA 4€I0BEYECKOl L{MBUITH3ALUN,
HEODXOAUMOCTH COTPYIHUYECTBA B IPOLECCE COBMECTHOrO BHITOJIHEHHS 33124, YBAKHTEIBHOTO
OTHOIIEHMSA K MHCHHIO ONIOHCHTA Tpu obCyKIenud npoblieM eCcTecTBeHHO-HAYYHOTO
COACPXaHNA, TOTOBHOCTH K MOpB_]'IBHO-DTH‘JCCKOﬁ OLEHKE HCTIGIIB30BAHKWSH Hay4HBIX
JOCTUKEHMH, YYBCTBA OTBETCTBEHHOCTH 3@ 3aIlHTY OKPYKANOLIEH Cpest;

* UCTIONL30BAHUE TPHOOPETEHHBIX 3HAMUHM ¥ YMEHHIl ANs pelleHHs NpakTHHeCKUX 3aaad
MOBCETHEBHOW KW3HH, obecneueHHs 0Ge30macHOCTH COOGCTBEHHOM IKM3HM, pPallMOHATEHOTO
MPUPOJIONOIBE30BAHNA H OXPAHBI OKPYKAIOIIEH Cpelibl U BO3MOKHOCTH IPUMEHEHUs 3HAHUI IIpu
PELICHMH 3371384, BOZHHKAIONIMX B mocleaymouled mpodeccHoHanbHOl nestenpHOCTH. B
IporpaMMy  BKTIOYCHO COACPIKAHME, HanpaplenHoe Ha (QOPMUpOBaHHE Y CTYIOEHTOB
KOMIIETEHIHH, HEOOXOAUMBIX Ui KadecTBeHHOro ocBoenusi OITOII CITO Ha Gase OCHORHOIO
obuiero 06paz0BaHUA C MOJIYHEHHEM CPEIHEro obMero 00pa3oBanUs; IPOrPaMME! TOAMOTOBKH
KBaTH(UIAPOBAHHBIX pabouyX, CIYKAMMX, MPOIPAMMEL HOATOTOBKH CHEUMATHCTOR CPEIHErO
3eHa ([1ITKPC, TITICC3).



2., OBIHAA XAPAKTEPUCTUKA YYEBEHOM JUCILINTTJIAHBI
«OU3UKA»

B ocnoe yuweGmoii mucumnminbl «DusMKay NEKHT YCTAHORKZ HA (popMupoBanwe y
00yUaeMbiX CHCTEMbI GA30BBIX NOHATHI PUIMKH ¥ [IPEACTABNEHHE O COBpEMeNHON (hm3nuecKoi
KapTuHe MHPA, & TakKke BHIPAOOTKA YMCHMI TNpHMeHATh (U3NUeCKde 3HAHHS Kax B
NPOHECCHOHATHLHON NeSTIBHOCTH, TaK U I PELICHRS KU3HeHbIX 3a1a4. MHOrHe TONO)KEHHS,
pasBHBacMble (M3UKOM, pAaCCMAaTPHBAIOTCS KAK  OCHOBA COSNAHHS W HCHOIB3OBAHUS
UHGPOPMAIMOHHBIX M KOMMYHHKAIIUOHHBIX TEXHOIOL Ui (UKT) — omnoro us naubosee
3HAYHMBIX TEXHOJIOTHUECKUX JOCTHKEHHH CORPEMEHHON LIUBHUTH3AIIMH.

DU3HKA JaeT KNOY K TOHHMAHHIO MHOTOUMCIIEHHbIX SBICHUI 1 IIPOLECCOB OKPYVIKAIOIICTO
Mupa. B pusuxe Gopmupyiotes MHOTHE BUIB HesTENLHOCTH, KOTOPHIC HMEKT MeTanpeAMETRBIH
Xapaktep. K HHM B NepByro ouepeilb OTHOCATCS: MOJAENHPOBAHNE OOBEKTOB W NpOLIECCOB,
UPUMCHCHHC  OCHOBHBIX ~ MCTOZOB  TIO3HAHWS,  CUCTEMHO-HHQ)OPMALMOHHBE  aHANH3,
opmyIHpOBaHNE THIOTE3, AHATH3 H CHHTE2, CcpaBHEeHHe, O0GOGIICHNE. CHCTEMATH3AIHS,
BBEIBICHUE TPUYMHHO-CIICACTBCHHbIX CBA3eH, NOMCK aHaIOrOB, YNpaBleHUE OOLEKTAMH M
uporeccaMu. MIMEHHO 5Ta AMCUMIIHHA MO3BONAET MO3IHAKOMHUTE CTYISHTOB C HAY4HBIMH
METONAMM TO3HARMSA, HAYMUTb MX OTIMYATL THIIOTE3Y OT TEOPHH, TEOPHIO OT 3KCIEpHMEHTA.
Dusuxa HEMeeT OUeHb GOIIBIIOE W BCEBO3PACTAIOUIEE 4HCIO MEKTUCLMITTAHAPHBIX CBA3EH,
MpHYEM Ha ypOBHE KaK NOHATUHHOIO alliapara, Tak U WHCTPyMeHTapua. CKa3aHHOE MO3ROISET
paccMaTpHBaTh (H3HKY KaK METAIHCUHILIHHY, KOTOpas NpelOCTaBisder MEKIUCUHUTLTHHAPHELA
A3BIK JUI ONMCAHMS RAYIHOW KApTHHLI MHpa. (DH3MKA SABASCTCS CHCTEMOOOPA3YIOLIAM
(GaKTOpOM IS eCTECTBEHHO-HAYUHBIX YHEOHBIX NPEIMETOB, MOCKONIBKY (BM3HIECKUE 3aKOHDI
JIEXAT B OCHOBC COJACPIKAHUS XHMHMW, OHMONOrMH, reorpaduu, acTPOHOMHH W CIELHATBHBIX
AUCLANINE  (TeXHHYECKAs MeXaHMKa, 3ICKTPOTEXHHKA, DNeKIPOHHKE M Ip.). VYuebnas
AMCIHMIUINHA «DH3MKa» COITACT YHUBCPCABHYIO a3y Ui H3yUeHUs obmenpoheccHoHaIBHEX
H CNENHANBHBIX TUCLUIIINHE, 3aKTabIBas GYHIAMEHT ANS HOCNEAYIOIEr0 00YUEHIA CTYICHTOB.
Obnazmas JorMueckoll CTPORHOCTBIO M ONMUPAsCL Ha DKCMCPUMEHTANIbHbIC (aKThl, yueGHAN
AucnuiiiHa «Duskkan GOPMUPYET y CTYIEHTOB NOMTMHHO HAYHHOE MHPOBO33peHue. DH3uka
SIBIIETCS. OCHOBOM YHCHMS O MATEPHAILHOM MHPE H PEIIAET IpoGIeMbl 3TOTO MHpa. U3yuenue
sk B npoeccHoHaNbHBIX  OOPA30BATEIBHBIX OpraHu3auMsy,  pEaTU3yIOMIHX
00pa3oBaTENLHYIO IIPOrpaMMy CperHero obiero oOpasoBaHns B npedenax ocBoenwus OITOI]
CIIO ua 6aze ocHoBHOTO 06IMIETO 00pa3OBaHUs, UMEET CBOM OCOOEHHOCTH B 3ABHCUMOCTH OT
npodns NMpodecCHOHANLHONO 00pPa30BAHMS. ITO BRIPKACTCA B CONEPXKAHUM 0O0ydeHus,
KOMMHCCTBE HACOB, BBIACTIEMBIX HA H3YYEHHE OTACIBHBIX TeM NPOTPAMMbL, CIyGHHE HX
OCBOCHHA CTYICHTamMu, 00beMEe M XapakTepe HPakTUUeCKMX SaHSTHI, BHAX BHEAY {UTOPHOMH
CaMOCTORTENBHOM padoTol ctynenTos. [pu ocsoennn npodeccuit CITO u cnenuansuocreit CIIO
CCTECTBCHHO-HAYHOIo nmpoduns NpodeccHOHATRHOrO 00pazoRaHus (H3NKA H3yvaeTes Ha
bazoBoM ypoere OI'OC cpeanero obiero ofpasosanus, TpH ocsoeHuu tpodeccuit CIIO u
cnennanbroctedt CIIO  Texumdeckoro mpodmns npodeccHoHansHOTO obpasoBanus (pusnka
u3yyaeTcs Oonee yrmyOneHHO, Kak NpoduibHas yueOuas JUCTIMTIIMHA,  VIATHIBAROINAS
CreHu(UKy 0CBAHBAEMEIX NMPO(ECCHEH UM CreNUATbHOCTE, [Tpu ocBoenun npodeccuit CI10 u
cnenuaneHocte  CIIO  coumanbHO-3KONOMHYECKOrO U TYMAHUTApHOro  npodweit
TMPOYECCHOHANBHOTO 06Pa3oBaHus (PU3MKA U3YYaeTCH B COCTABE WHTErPUPOBAHHOH YyueDHO
AWCHHINHHBL «ECTeCTBO3HAHME» OOA3ATCABION TIPeAMETHON 06MacTH «EcTecTBeH b HaYKH»

OI'OC cpeanero obutero obpasosanus. B coxepxannu Y4eOHOH TUCHMTITHHSI 110 (u3uke npu
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MOArOTOBKE OOYYAIOMIMXCS N0 MPO(GECCUSM U CHIELMATHHOCTAM TeXHHUYECKOro npoduis
NPO(ECCHOHATEHOIO  00pasoBands  NpodUILHON COCTARITIAIONIEH  SBAAETCA  pazie:l
« JNEKTPOIMHAMUKA», TaK Kak GONBIUTMHCTBO npodeccHii u CIICIIHANBHOCTEH, OTHOCAUIUXCT K
3TOMY HPOBHIMIO, CBA3AHDI ¢ JIEKTPOTEXHHKOM 1 IEKTPOHUKOIA.

Coneprkanue y4eOHOH AMCHIMIUTUHAI, PEATH3YEMOE NPH 1IOATOTOBKE 0OYHAIOILMXCH 110
npodeccIM U CIEIHAILHOCTAM CCTCCTBEHHO-HAy4HOrO  mpoduid  NpodieccHOHANLHOTO
00pa3oBaHms, He UMEET SBHO BRIPAKCHHOI TPOMHILHON COCTABASIOIEH, TaK KaK npodeccun u
CUEIHATIBHOCTH, OTHOCALIMECS K 3TOMY Npodmine 06YUCHNUS, HE UMEIOT TIPEUMY UIECTBCHHOM
CBA3H € TCM WIH HHBIM pas3aesioM duzuke. OoHaxko B 3aBHCUMOCTH OT nogy4yaeMoi npodeccuu
CIO  wm  cneummansHoctn  CTIO B pamMxax  €CTECTBEHHO-HAYYHOTC  npoduns
NPOGECCHOHANBHOIO 06PA30BaAHYS NOBBILEHHOS BHUMAHHE MOXET OBITh YJCTEHO H3YyHEHHUI)
pasxena  «Monekynspuas  duanka.  Tepmoausamukay, OTUENBHLIX  TeM  pasaena
«ONEKTPONMHAMUKE» H 0COBEHHO TEM 3KONTOTHUYECKOro COACPHKAHNA, NIPUCYTCTBYIOINX HOUTH B
KaxoM pasjene. TeopeTuueckue cpegeHus Mo (GH3MKe NOMOMHNIOTCS JEMOHCTPAIHAMHA U
nabopaTOpHEIMU paloTamy.



3. MECTO YYEBHOUW JIMCHUIUIAHbBI B YUEEHOM TJIAHE

VYuebHas awcnunmvHa «@OU3HKay  gBngeTCs YUeOHbIM NpeaAMeTOM TO BEIGOPY M3
obs3arenpHol nmpeameTrON ofnacTu  «EcrecTReHHbIE Hayku» @I'OC cpeanero obuiero
obpazoBarui. B upodeccuonanbueix  ofpazoBaTcabHbIX OPraHH3aUWIX, pPEATUIYIOLIMX
00pasoBaTenbHyI0 IPOrpaMMy cpeaHero obimero 00pazoBaHus B Npeaenax ocBoenus OITOIT
CIIO na 6ase ocHoBHOTO 00mere o6pazoBaHus, yuebHas gucuuIHHa «Dusuka» H3yuaeTcs B
obmeobpazoBaTe;IbHOM uuKIe yueOHoro miana OIIOIT CIIO gHa Daze ocHoBHOro obinero
00pa3oBaHUs C MONYYEHHEM CPEIHEro ofliero o0pa3oBaHus (HIIKPC, TIIICCR). B yuebHbIxX
mnadax  [IIKPC, TINCC3  wecTo vaeObHoi  gucuunnuuapl  «Du3ukay — B cocTaBe
00meo0Pa3OBATENLHBIX YIEOHBIX AUCIIHILIAH IO RBIOOPY, (DOPMHDPYEMBIX U3 O0A3ATEIIBILIX
upenmerTHeX obmacreil ®I'OC cpeiero ofmero ofpasoadns, ajs npoeccuiit CIIQ n
cnenuanbrocreii CITO cooTBeTcTBY10MIErO NipodHas MpodeccronanpHOro 0GpasoBaHms.



4. PE3VJIbTATBI OCBOEHUSI VUEEHOM JTUCLIUILIAHBI

Ocpoerre comepxanvs yueGHON AMCUMILIMEL «DH3HKa» OOCCTIEUABAET JNOCTHIKEHHE
CTYAECHTAMH CIENYIOWNX Pe3YALTATORB!

* IMYHOCTHEIX;

~ YYBCTBO FOPJOCTH ¥ YBaXEHUS K HCTOPHH M AOCTHIKCHUAM OTCYECTBEHHOM (PHU3MUECKOT
HayKH; (pU3MMCCKH IPaMOTHO¢ MOBefeline B UpodeCCHOHANBHOR NesTENhHOCTH U ObITY Ipu
oDpallleHNu ¢ MPUGOPAMHU U YCTPONHCTBAMMU,

— FOTOBHOCTb K IPOAOILKEHUIO 00pa30BaHNS U MOBLLULECHUS KBATU(UKALUHH B H3GpaHHOI
npoeCCHOHANBION ASATETPHOCTH ¥ 0OBEKTHBHOE 0CO3HAHHE POJH (HH3HUECKUX KOMITETEHLMH
B 3TOM;

~ YMEHHE HCIOZb30BATh JOCTHXKEIUA COBPEMEUHOH (QU3HYeCKOR HAYKH U (hM3MUYecKUX
TEXHOROrMH JUIA TOBBLILEHUS COOCTBEHHOTO HHIEANEKTYANbHOIO DPA3BHTHS B BHIOPaHHOIM
NpoECCUOHANBHON AEATEIBHOCTH

~ YMEHHE CAMOCTOATENLHO AOOHIBATE HOBBIE JUIA ce0sf (H3MYeCKHe 3HAHMA, HCTOJB3YS
AJTSL 9TOTO JOCTYIHBIE HCTOYHHKM MH(OpMAIINY;

~ YMCHHC BBICTPAUBATE KOHCTPYKTMBHBIE B3AUMOOTHOIICHHSI B KOMAHIE MO PCIIEHMEO
00X 3a0ay;

~ YMCHHE YNDPAB/IATH CBOSH MO3HABATENLHON IEATENBLHOCTRIO, MPOBOAHTE CAMOOLEHKY
YPOBHS CODCTBEHHOTO UHTENNEKTYATBHOI'C PA3BHTHL,

¢ METAMPEIMETHBIX !

~ HCTIONB30BAHME DasNHMHBLIX BUIOB NO3HABATEILHOH AEATENBHOCTH UL PENTSHHUS
usmyeckux 3adad, HPHMEHEHHE OCHOBHBIX METONOB TO3RAHMS (HAabIOAEHWT, DK3aMeH
MPOBOIMTCA II0 PEMICHHIO (IpOQCCCHOHaNBHOH 00pazoBaTeNsHON OpraHM3alky b0 110
KEMAHUIO CTYACHTOB MPH H3Y4YeHHH y4debuol mucimiuivebl «®Pusukay Kak npoQuibHON
yueOHOH AHCUWINIMHBI, ONHCAHHSA, U3MEPEHHs!, SKCIEPUMEHTA) MII H3yuCHUS PaTHUHBIX
CTOPOH OKPYIKAIOWIEN NeHCTBUTEIIBHOCTH;

~ MHCHOZTBb30BAHME OCHOBHBIX HHTEINEKTYATbHLIX OMNCPALlHi: MOCTAHOBKM 3amaui,
OpMyIMpPOBAHHS THIIOTE3, aHATHIA W CHHTE3d, CPaBHEHUS, OGOOIICHMS, CHCTEMATH3AIIHY,
BbIABICHAS IPUMUHHO-CHENCTBEHHBIX CBA3EH, TOHCKA 4HATIOTOB, OPMYIMPOBAHES BHIBOIOB
VIS U3YHEHUS PA3NHYHBIX CTOPOH (PM3HIECKUX OOBEKTOB, SBICHUM U IPOLECCOB, ¢ KOTOPBIMY
BO3HHKACT HEOOXOAMMOCTE CTANKHBATCS B NpodecCHOHATBHON chepe;

— YMCHUE TCHEPUPOBATE UICH U ONPETIEIAThL CPEICTBA, HEOOXOMAMELE TS UX PEATH3AIIHN,

T YMEHHE WCIONB30BAaTL  PA3NUYHbIE WCTOMHMKM I8 [OIyYeHHS  (u3Hdeckoii
HH(OPMALIH, OIIEHUBATE CE€ HOCTOBEPHOCTD;

~ YMEHHE aHAIH3WPOBATH U MPEACTABIATE HHOOPMAINIO B PATHYHEIX BUIAX:

~ YMeHHe [YOIUYHO NpEJACTAaBNATbH Pe3yNbTaThl COGCTBEHHOIO HCCICNOBAHMNS, BECTH
AHCKYCCHM, JIOCTYNIHO M TapMOHHYHO COYETas coAepkaHHe ¥ (QOPMDLI IpeicTaBIseMoil
UH(OpMAaITHH;

* IPEIAMETHBIX:

— c(pOPMUPOBAHHOCTD MPEACTABNEHHH O PO H MECTC DHANKM B COBPEMEHHOH ayyHOi
KapTHHE MHpa; TOHMMaHHe (M3HYECKOH CYLIHOCTH Hab:ONaeMBIX Bo BCeIcHHON sBIeHwil,
pormd $HH3HKK B QOPMHPOBAHME KPYTO30pa H (YHKIHOHATBHON PAMOTHOCTH YelloBeKa s
pelenus MIPaKTHYECKHX 3aay;



— BlANCHUE OCHOBOMOJIAIAOIINMH  (QU3HIECKMMH IOHATHSIMH, 38KOHOMEPHOCTIMH,
3AKOHAMH H TEOPUAMM; YBEPCHHOE HCIIOAB30BAHUC QH3HYECKONH TEPMAHOIOTHY W CUMBOJIAKH,

— BJAJCHUE OCHOBHBIMH MCTOJaMM 1AYYHOIO IMO3HAHMA, MCTOIB3YEMBIMH B (DH3HKE:
HaOMIOACHAEM, OLIUCAHUEM, H3MCPEHUEM, IKCTIEPHMEHTOM

— yMeHHs 00pabaThlBarb Pe3yNbTaThHl U3MEPCHM, 0OHAPYIKKBATL 33BHCHMOCTD MCHIY
(PM3HIECKUMHE BEJIMUHHAMH, OOBSCHSITh [I0JYUCHHEIE PE3YJILTATEI M NeIaTh BHIBOIBI,

— ¢(DOpPMHUPOBAHHOCTL YMEHHS peIliaTh Pu3nuecKnc 3a0aun;

— COPMUPORAHHOCTE YMEHUS NTPHMEHATH TONYHEHHBIC 3HAHNS ANsl 00 BICHEHMH YCIOBHH
npoTeKanus (PU3HUCCKUX ABIEHUM B mpupone, OpodieccHOHATBHOMN cepe ¥ I DpUHATUS
NMPAKTHYECKHX PELIEHUH B TOBCETHEBICGH JKHU3HH,

—  ¢hOpMHPOBAHHOCTL COOCTBCHHOH [O3HIMH 110  OTUOIICHWEO K  (PM3KUECKOH
HH(pOPMALNK, NOTYIaeMOH H3 Pa3HbIX HCTOUYHHKOB.



5. COJAEPX)KAHME YYEBHOU JUCUIUILIWHBI
Duzvka — Hayka 0 TpHPOJE. EcrecrBenHO-Hayunsifl MeTod NO3HAHHA, ero
BO3MOIKHOCTH # IPAaHH LBl IPEMEHHMOCTU. Moaenuporanue dbusuueckux SBneHwii n TIPOLIECCOB.
Ponk sxcriepumenTa u TeOpHY B MpoLECcCe TO3HAHUA NPUPOabl. PU3HYcCKHe 3aK0HB. OCHOBHLIE
3JIEMEHTEL (PH3AYECKOH KapTHHbI MHpA.

1. MEXAHHKA

OTHOCHTETRHOCTL MEXaHHYECKOTO ABUKEeHHA. CHCTEMA OTCUeTa.
XapaKTepUCTHKU MEXaHHHECKOTO JIBUKEHMA: NepeMeLIcHuUe, CKOPOCTb, yCcKopenue. Bumul
ABWKEHUA (PABHOMEPHOE, PABHOYCKOPEHHOE) H HX rpadHuecKoe OUcaHHte.
Bsaumoneictsue ten. [IpuHUOHI Cynepmosuupn cui. 3akoubl AHHAMUKE HbiOTOHA.
CHIbl B TpPHPOAE: YIPYrocTh, TPEHHE, CWNA THKECTH. 3aKoH BCEMMPHOTO  TATOTEHUSI.
HerecoMocTs.
3akoH coxpaHeHMs HMIYJbCZ M PCAKTHBHOC JBMMCHHE. 3aKOH COXpaHeHHs
MEXaHHYeCKOH 3Hepruu. PaGoTa U MoNHOCTS.
Mexanuueckue xoncOaHus. AMILIMTY A, TIepuo, JactoTa Konebanmil. MexaHuueckne
BOMHEL (BOUCTBO MEXAHHYECKHX BOJIH. [IMHA BOMHEL 3BYKOBBIE BONHBL YIsTpaseyk n ero
HCHOTB30BAHHE B TEXHUKE ¥ MEIUIMHE.
JeMoHcTpamum
3aBUCHMOCTE TPAEKTOPHH OT BBIOOPA CHCTEMBI OTCUETA.
Buap! MexaHU4€CKOrO NBHXKEHUS.
38BHCHMOCTB YCKOPEHHS TENA OT er0 Macchl U CHITEL, JEHCTBYIOWICH Ha Teno.
Cnoxenne ¢
PaBeHCTBO 1 MPOTHBONONOKHOCTh HANPARTEHHS CHIT IeHCTBUS U IPOTHBONEHCTRHS.
3aBHCHMOCTE CUJIbI YIIPYTOCTH OT AeOpMAaLnu.
Cunst TpeHus.
HepecomocTts.,
PeaxtuRHOE ABHKEHME.
Tepexox noTeHIMANBHOM JHEPTHU B KMHETHYECKYIO | o0parHo.
Ofpa3oBanye U PaclpocTpaHEHHE BONH,
Yacrora koneGauuit ¥ BEICOTA TOHA 3ByKA.
JlaGoparopsabie padoTer
1.M3y4ennie paBHOMEPHOro NPAMONYHENHOTO ABHKEHHs
2.0npesienenne yCKOPEHNS NPH PaBHOYCKOPEHHOM JIBUKEHHH
3.Heccienosanyie ABUKCHHSA Tena M0 AEHCTBHEM OCTOSHHOM CHITEL
4. 3yuenne 3aK0HA BCEMUPHOTO TATOTEHUS
3. M3yueHue 3aKoHa COXpaHEHN UMITYJIbCA
6. UsyueHde 3aK0HA COXpaHen s MeXaHuUeCKOH 3HEPTHH

2. MOJIEKYJISIPHAA ®U3UKA. TEPMOJUHAMUKA

Heropus atomucTryeckux yuenut. HaGoaeHus n ombITsl, HOATBEPIKAAIONTHE ATOMHO —
MOTCKYJIApHOE CTPOCHHE RemlecTBA. Macca u pasmepsl Monekyn. Temiosoe NRiskeHue.
ADCOMIOTHAA TeMnepaTypa Kak Mepa cpenHell KAHeTHYECKOH JHEPrHH Y4CTHII,

OObsicHeHNE arperaTHbIX COCTOSHHHA BEIIECTBA HA OCHOBE ATOMHO- MONEKYSPHBIX
npeactasneruit. Mogens uacansnoro raza. Ceask MeXAy AaBICHHCM U CpeHel KHHETUIECKO
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SHepruel Mojiexyn rasa. Moxenbk crpoenns xuakocTd. BrakHocts Boszyxa. [loBepxHoCTHOE
HATSKEHUE M cMauuBanue. Mogens CTpoeHHs TBepabix Tel. M3aMeHenus arperaTHbIX CoCTOSHHMIL
BEILECTRA.

Buytpennss sueprns u pabota rasa. [1epBrlil 3aKoH TEPMOIMHAMUKY, Heobpatumocts
TEMJIOBBIX NPOLECCOB. TemIOBLIe IBAraTeNny U OXpaHa Okpyxawolieit cpembl. KIIJT TemioBbix
JIBUraTEICH.

JeMoHcTpan

JIBnxeHne 6poyHOBCKUX YacTHL,

Juddyus.

MameHcHMe NABICHAS ra3a ¢ H3MEHCHHEM TeMIIEPATYPhI IPH TOCTOSHHOM 06beMe.

Kurenne BoI5I Ipy NOHUMKEHHOM JABJICHHH.

[TenxpomeTp u rurpomeTp.

SIBNeHuE TOBEPXHOCTHOrO HATAKEHU U CMAYHBAHNA.

Kpucrammndeckue reiectsa.

W3MeHeHne BHYTPEHHEN SHEPIUHK Tl 11pH COBEPIICHHH PaGoThL.

Monenu Tennossix apurare;eii

JlabopaTopubie padoTer

1.MsmMepeHue BIAXKHOCTH BO3AyXa

2.Mamepenne CH:bl ROBEPXHOCTHOIO HATSKEHHS
3.Habmoaenue pocTta KPUCTAIIOB HOBAPEHHOHR COMK
4.M3yyenue TEITOBOrO PacIUPEHAS TBEPIBIX TeT
5.M3yuenne 0cOOEHHOCTEH TeIIOBOTO PacIHPEHHS BOBI

3. JIEKTPOINHAMHKA

BianmoselicTBie 3apsKeHHBIX Ten. JNeKTpHueckMil 3apsa.  3akoH COXpaHeHHs
MEKTPHHECKOro 3apada. 3akoH Kynoma. DiekTpuucckoe none. HampsikeHHoCTb TOMA.
[IpOBOAHEKY ¥ JUATEKTPHKH B 3NEKTPUUECKOM [10/1€.

[locrosnnblfl  snexTpudeckuit  Tok. Cuna  Toka, HaPSKEHUE,  IEKTPHUECKOE
conpoTuBiieHMe. 3akon OMa 1/ yyacTKa [[CTIH.

Tennoroe meiicTBHE 3MEKTPUYECKOTO TOKa. 3aKOH Hxoyns — Jlenuna., MoigoceTs
SNEKTPUYECKOTO TOKA.

DNEeKIpUYeCKuii TOK B pasiMWHBIX Cpefax. DNCKIPUYECKMH TOK B  META/LIAX.
OneKTpoHHBIH ras. PaGoTa BeIXONA. DieKTpUUYECKAN TOK B NEKTPOIIHTAX. DIEKTPOIIU3.
3akonbl Papanes. [IpUMeHEHHE 3TEKTPONH3a B TEXHUKE. OneKTprdeckuil TOK B rasax u
BakyyMe. HMonusanus rasa. Bumsr razoshix paspsaor. [oustde o mnasme, CBOHCTBA u
MPAMEHEHUE INEKTPOHHELX MYUKOB. DIEKTPHUSCKUi TOK B MOMYIIPOBOgHHKAX, COOCTBEHBAS
POBOTUMOCTE MOJTYIPOBOIHKKOB. 11041y IPOBOAHHKOBLIE MPUOOPEI.

Maruutioe mone. llocToSHHbIC MATHWTBI M MATHHTHOE TIone Toka, CHna Amnepa.
[TpaHLIMN 1eHCTBHS 3IEKTPOABUTATE TS

ABIICHAE ONEKTPOMArHMTHON Huaykuun. [Ipuuumn neicTus 3MEKTPOreHeEPaTopa.
Ilepemennprit  Tok.  TpamcopmaTop. MponsBoactBo, mepenava ®  noTpeGiexne
aneKTpoaHeprun. Ilpobaeme: sueprocOepexenus. Texauka 6e30MaCHOCTH B oOpateHHn ¢
BMCKTPHYECKUM TOKOM.
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DNCKTPOMArHUTHOE MONE U 3MEKTPOMATHUTHBIE BONHBI, CKOPOCTh DIEKTPOMArHATHBIX
BOIJH. [[pHHIUNIE] paanocessy,
JdeMoneTpaunu
BsaumojelicTBue 3apKEHHEIX TEN.
IIpoBOHUKH B 211K TPHUECKOM TTOJIE.
HH3NEKTPUKY B BIEKTPUUECKOM 1I0JIE.
TermnoBoe aelicTBHE 3NEKTPHUIECKOrO TOKA.
CobcTBeHHAs M TPUMECHAs NPOBOJUMOCTD IT0JYNPOBOIHHKOB.
IoaynpoBOTHUKOBRIH IO,

TpanzucTop.
OneIT Speteqa.
BsaumoneiicTBUe NPOROIHUKOB C TOKAMH.
DNEKTPOIBULATENE.
DIEKTPOU3MEPHTENbHEIE IPUOOPHI.
DNEKTPOMATHUTHASL HHIYKLUS,
Paborta anekrporeneparopa.
Tpancdopmarop.
HanyueHne B npueM 31eKTPOMATHMTHBIX BOJIH,
Paanocssss.

JlaboparopHbie padoTel
I. M3zyuenne 3axona Oma 11 yuacTka Lenw

2. Hzyuenue 3axona Oma a1 0o:Hoil nemy
3. H3y4cnue nocneoBaTenbHOrO | ApaIeRbHOTO COSTUHCHH NPOBOAHHKOR
4, Wsyuenne sBIeHUs 3MCKTPOMArHATHOR HHIYKLIN
5. OnpeneneHue K.1.A 3MeKTPUHECKOTO Yl HHKA
6. Onpenenenue 3¢ ¥ BHYTPEHHETO CONPOTUBICHUS UCTOUHHKA TOKA
7. OnpeneneHye reMncpaTypel HUTH NaMIIbl HAKATHBAHKM
8. Onpenenesyne BONLT-aMIEPHON XapaKTePHCTUKH JHOAA
4. KOJIEBAHUA U BOJIHBI

Mexanuueckue KosedaHus. AMIUIMTYAR, HEPHOJ, HacroTa, (aza konebauni. CroGONHbIE H
BBIHYX/ICHHBIE xonebanus. Pesowanc. Mexannueckne Ronubl. CBOMCTBA MEXAHMUECKUX BOIH.
JlTiHa BONHEL 3BYKOBBIE BONHDL. YBTPAasByK U €10 UCTONB30BAHKE B TEXHHKE W MEIALIHHE.
Konebarenenniif  kontyp.  CBoGomHble  SNEKTPOMATHHTHBHIE —KONEOAHUS. Belryxnenubple
SNMEKTPOMArHUTHble  KOTeOawud. [leHCTByolmMe 3HAYSHH CWIBI TOKA M HAOPIKEHHs.
Konpencatop ¥ xarywka B (CIM NEPEMEHHOrO0 TOKA. AKTHBHOE COLPOTHBICHHE,
IneKTpHYECKUl pe3oHaHC,

DNEXTPOMATHUTHOE TIONE W 3IEKTPOMACliUTHRIE BOIHEL CxopoCTb IEKTPOMATHHTHBIX BOITH.
I IpHHLAIIBI PAAROCESI3H U TENCBUACHMUS,

JdeMoncTpanun

CroGONHEIE M BEIHYKACHHDIC MEXaHYECKIe KOJIeOanus.

Pezonanc,

Hactora koneGannii U BLICOTA TOHA 3BYKA.

CB0OOAHBIE 3MEXTPOMArHUTHBIE KOjeHaHus,

Konzencatop B 11enu mepeMeHHOTO TOKA.
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KaTylika HHIYKTHBHOCTH B LIEMH NEPEMEIIHOTO TOKA.
Pe3onanc B uenu mepemMennoro toka.

JlaboparopHble paGoThI
1.W3yuenue 3aBUCHMOCTH 1iepHOIa KoseDaHHH HUTAHOTO MAsITHHKA OT [UTHHBL HITH.
2.Mi3mepenne aIeKTPOEMKOCTH KOHIEHCATOPA B [ElH MEPeMEHHOro ToKa
3. sMepenue MHAYKTHBHOCTH KATYLUKH B [ENH TEPeMEHHOTO TOKA
4. M3yueHHe pe30oHaHca B DICKTPHIECKOI TIeTIH.
5.Hcenenosanue npHHIMNA AeHCTRBEA TpaHC(opMAaTopa.
6. MceneoBanye npuALHIA A1eHCTBHS [€HEPATOPA HEPEMEHHOIO TOKA.
5.0IITHKA
Ceet kaK aMeKTpoMarauTHas BonHa. Murtepdepeduns n audpakius caeta. llonsipuzarusa caera.
3aKOHBI OTp@KEHHs W TIpeoMneHus cBeta. [1oMHOE BHYTPEHHES OTpaNKeHHe. Hucnepens ceera.
PasivHEIE BUAB! 3MEKTPOMATHUTHLIX W3IYUEHHif, HX CBONCTBA M [IpaKTHYECKHE NPUMEHEHHS.
Qopmyna TOHKOH nun3bl. Onrnueckue npubopki Paspemaromast CrocoSHOCTD ONTHYECKUX
nprbopos.
HemoHcTpauun
3aKOHBI OTPamKEHUS U MPETOMIEINS CBETA.
[lonnoe BHYTpenHee oTpakeHuC.
Ontudeckue nputopst
HuTepepenims ceera.
Hudpaxuus cpera.
Honapuzanus ceeTa.
[lonyuenve cexTpa ¢ MOMOIBIO TEPH3MBI.
HNonyuenue cnextpa ¢ moMombK AMGPAKUHOHHON PEIeTKH.
Cnextpockorn.
JlaGopaTophbie paGoTnl
1. M3ydenne 3akoHa OTpakeHUs CBETA
2.0mnpenenenne MoKasareis IPeIoMICHHS CTEKNA
3.Mayuenne u300paKeHHs NpeAMETOB B TOHKOM NTMH3e
4. Uzyyenue natepdepeHunn u nudpakium creta
5.0npenenenne ATAHBL BOHEI CIEKTPATBHLIX AUHHIL

6.0CHOBbBI CIIEHMAJIBHOW TEOPUH OTHOCHTEABHOCTH
MuBapuadTHOCTE MO/ CKOPOCTH CBETA B Bakyyme. [locrynmaTel DidinTeiina.
[IpocTpancTBo n BpeMs cneUNaTbHON TEOPHH OTHOCHTENLHOCTH. CRSI3E MACChI H
SHEPTHH CBODOAHOI HaCTHIBL. DHEPrus MOKOS,

T7.CTPOEHHE ATOMA U KBAHTOBASI ®HU3UKA

KBaHroBag ontuka. Tennosoe usnyuenne. Pacnpenciennue JHEPTHHN B CIEKTpe abCOJIOTHO
uEpHOro Tenma. KBanToras rumotesa Ilnanka. ®oronn).BHemmuumit POTOITEKTPUYCCKHI
spdext. Buyrpennuii porospderr. Tunbihorosmementos. [arnchue csera. [TonsTue o
KOPITYCKY NS PHO-BOIHOBOH NPUpoIe cBeTa.

Duzuka aToMa.Pa3BHTHEB3MIAN0BHACTPOCHHEBEECTBA. 3AKOHOMEPHOCTH B ATOMHBIX
CHeKTpax Bofopoja. Slmepras mogeas atoma. Ommiteld. Pesepdopna. Momens atoma
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Bonopona no  H.bopy. l'unoresa ge bpoitng.CootHomenne  HeonpenenduHOCTeRH
['ekzentbepra. KBaHTORBIE reHepaTOpLL

JeMoHeTpauun

@oTtoaddexrT.

NsnyueHne nasepa.

JInBeiiuathie COEXTPLI Pa3iMYHEIX BCHIECTR.

CueTINK HOHR3UPYIOINX M3MyYeHHIA.

8.9BOJIIOLMSA BCEJEHHON

Oddexr Jlonnepa u obmapyxenue «pasGeraHusy ranakTHK. Bonbmioi B3DEIB.
BosMoxHble cuenapuu spomounn Bcenewnoil. JpomionEs M sHeprus TOPEHUsl 73BE3]I.
Tepmosmepupiit  cuntes.O6pazoBanue TUlaHeTHBIX cuerem. Cofneunas cucTeMa, Temuas
MaTepus ¥ TEMHasi SHEPTHSL.

HemMoHCTpanuu

Connevnas cucrema (MoOJeNb).

@oTorpadun IIAHET, CACTAHHBIE ¢ KOCMUYECKHNX 30108
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6. TEMATHUYECKOE ITNTAHUPOBAHUE

Texnunueckuit npodurs npodeccuonanbuoro obpazoBanus

[Ipn peanusauuu coaepsxanns 0buieobpazoBaTensHON yuebHON qucuunumel «Puznkay B
npenenax ocsocHus OIOIT CIIO wa Gasze ochorHoro ofmero 00pa30BaRKUS € TTOIYUEHHEM
cpeanero  ofiuero obpasosamms (ITIIKPC, 1IMCC3)  wakcumaTbHas yueOHan Harpyska
00yYaroXCs COCTABIAET;
* no npodeccusm CITO  Texuuueckoro npopuns — 270 4yacos, M3 HHX ayIUTOpHAs
(0Ds3aTeNbHAS) Harpy3ka OOYHAIOIMXCS, BKIHOYAs nabopatopHbie paGote, — 180 uacos:
BHEAYTUTOPHAsA CaMOCTOATelibHAs paboTa CTyaAeHTOB — 90 yacos

7. TEMATUUECKHWH [UIAH

Ne Hazpanwe pasgenos, tem. Komnuee | Kosnueetso | Konmuveerso | Konuuecreo |
TBO dacos JIII3 | KOHTPONBHBIX | cAMOCTOSTETLHEBIX
4acoB pabort pabot

1 Bseneaue 2 - - -

2 | Mexanuka 38 13 2 19

3 | Monexynspras thusuka. | 24 8 2 12
TepmoanHamuka

4 | DneKTpoaMHAMAKA 54 20 2 28

5 | Konebanus u ROJHEI 22 15 1 13

6 Ontuka 12 9 1

7 | OcuoBel cnemuanbHOM Teopunm | 6 3 - -
OTHOCUTEIEHOCTH

8 | DileMeHThI KBAHTOBOH (PH3UKH 14 5 1 7

9 | Deomonus Beenennoit 8 7 - 4

Htore Ha nepsom Kypce: 180 | 80 9 9

BreayuTopHas caMocTosTeNLHas padoTa

Ilogroroka  pedepatoB,  coobuieHmil HHIMBAIOYAILHOLO  HpoekTa ¢ | 90

HCIIONB30BAHMEM HH(OPMAIMOHHBIX TEXHONOTHH 1 1.

lpomexyTounas aTTecranus B popme FK3ameHa

| Beero 180 | 80 E [ 90

Hroro 270
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Ilepeuenb caMoCTOATENILHBIX PABOT

Ne | HanmenoBanue Paznen Koamnuectro
n/n 42C0B
1.| PaBHOMEpHOE NPIMOIHHERHOE IBHIKEHHUC. Mexanuka 1
2.| I'paduueckoe onucaline paBHOYCKOPEHHOIO Mexanuka 1

JTBUIKEHUSL.
3.| Hepasrit 3akon HeroToka, Mexanuka |
4.| Bropoii 3akon Herorona. Macca. Mexanuka ]
5.1 Tpetnit 2axon Heioroua. Mexaunnka 1
6.| Bec Tena, cua TAXECTH, HEBECOMOCTD. MexaHn#ka 1
7.| PeakTHBHOE ABUKCHHE MexaHuka 1
8. | 3aKOH coXpaHeHHs HMITyJbCa Mexanuka |
9. | 3aKoH coXpaHeHHsl 3HEPIHH Mexanuka 1
10 Msyuenne 3aKoHa COXpaHEHUS IHEPIUM Mexanunka 1
11| OcHOBHBIE NONOXKEHUS MONIEKYIISPHO — MonexynsapHas Qu3nka. 1
KWHETHYECKOH TeopHH TepMoaunaMuka
12| NaBi1enne rasa, ero CBA3L ¢ KHHETHHECKOIH Monexkynsipras puznka. 1
JHepruei TepMonunamuka
13| OcroBHOt ypaBHenue MKT uaeansHoro MonekyaspHas Gpusuka. 1
rasa TepMomunamuxa
14 ABconroThas Temneparypa MonekynapHas ¢pusnka. 1
TepMmonunaMuKa
15l YpaBHenne cocTOSHUS HACATBHOTO rasa Mo:texynspHas dusuxa. 1
Tepmoannamuka
16| Mzonpouecch B razax MonekyspHas (u3nka. l
TepMmonnHamuka
17, Msmepenne BIa)HOCTH BO3MyXa Mounexynapras huznka. 1
TepMmonunaMuka
18 Habnronenune pocta KpHCTANIOB K3 MonexynapHas §uzuxa. ]
pacTBopa Tepmoaunamuka
19 M3menenue arperatHblx coCTOAHMiT Monekynsapuas husnka. i
BELICCTRA Tepmonunammxa
20 Tlepssiit n BTOPOIf 33KOHBI TEPMOTHHAMUKH Mosnexyaspras ¢uznxa. 1
TepMoaunamuka
21| YerpoiieTso u npuHuun neficTers Monekynapuas Qpusuia. |
TEIIOBBIX JBHIaTencH Tepmomunamuka
22| 3akon Kynona DJNEKTPOANHAMEKA 1
23| [ToreHnuanbHas SHEPTHSL 3apPTKEHHOTO Telia DNEKTPOUHAMHKA 1
PazHocTs noTeHunana
24| DnextpoeMkocth. KoHaencatopbl ICKTPO AMHAMUKA 1
23| ITocTOSHHBIN 3MeKTPHYECKHT] TOK. DNeKTpoauHAMUKA 1
26| 3akod Oma 1ng yyacTka Hemu DIEKTPOIHHAMHKKA 1
27 Wzydenne napallenbHbIX U DIEKTPOHHAMUKA 1
[IOCNEI0BATCTHHBIX COCTHHEHHET
POBOAHHUKOB
28 MomHOCTh HOCTOHHOTO TOKA JNEeKTPOAHHAMMKA |
29| Tennopoe AeHcTBUE 3MEKTPUIECKOTO TOKA. DNEKTPOANHAMHKA 1
3axon Jxoyna — Jlenna
30 DmeKTpUYecKHit TOK B IOIYIPOBOIHHKAX DIEKTPOIMHAMHKR 1
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JJEKTPHYECKAA MIPOBOAUMOCTD

ITOJTYIIPOBOIHHKOB ITPH HATHYHH npﬂmeceﬁ.

31

lonynpoROMTHHKH, P- U N- THTIOB,
[o)1lynpOBOZHUKOBBIH JHON

INEeKTpOINHAMHUKA

32

AMIIINTY A, TEPHOI, YACTOTA, (aza
rapMoHudecKux konebanui

Kosebanuga ¥ BomHbI

33| Bomyxnennele koaebanud. Pesonanc KoneGaHus n BonHLI 1
34 CBoOORHEBIE M BEIHYK/ACHHBIC KoneGanus u Boniiel |
3TeKTPOMArHUTHEIE KoyebaHus
35| YpasHeHHE, OMHCHIBAIONISE IPOIECCHl B KonebGanus u Bonmub 1
xonebatensHoM KoHType. [lepuon
IEKTPHUECKHX KONleGaHuii.
36/ KoHaeHcaTOp B LleN# NepeMEHHOT0 TOKA Konebanus v BONHB 1
37 Karyinika HHIYKTUBHOCTH B I[ETH Konebanug i BOMHEL 1
HEePEMEHHOrO TOKA
38| I'eneparop Ha TpaH3UCTOpE. KonebaHusi 1 BOTHBI 1
ABTOKoJIcDaHNS
39 I'eHepupoBanie 3NeKTPUUECKOI dJHEPTHH Konebanus u BOTHBI 1
40 Ilpou3ssoacTso, nepejaya U norpedienne Kosebanus 1 BoHbI 1
NIEKTPUUYECKOH IHEpruu
41| DnexTpOMArHUTHEIE BOJHBI M KX CBOHCTRA KooeGauus u BOSTHB 1
42| TlpyHIMOBI PaTHOCBA3MA Konebanud u BOIHB ] i
43| 3aK0oH OTPAKEHHS CBETA Onruka 1
44 3axoH npenomnenus csera. OupenencHue OnTtuka ]
TIOKA3aTe st IPENIOMIICHAS CBeTa
45 Jlunza, OnTtuka 1
TTocTpoeHUE H300paXKeHust B JTHH3E
46 GopMyra TOHKOH TUH3E OnTuka 1
47 Hucnepcns, uATEpREpeHNN CBETA Onrtuka 1
48 [longpuzanus ceera OnTtrxa 1
49 BuIwl criexkTpoR Ontyka 1
Buas! nznyuenuii. Merounuku cseta
501 HabmoaeHue ciiomuoro v auHeHHOro OnTtrka i
CIIEKTPOB
51| Ypasuenue Jitumretina nis gotoaddexrta IEMEHTHI KBAHTOBOM 1
(buzuku
52| CTpoeHHe COMHEYHOH CHCTEMbL Dromound BeeneHnoH 1
53| CoBpeMenHble TPEACTARICHUS O Pa3BUTHH Ipononus BeeneHRoH 1
Beenenuoii
54 Enunas ¢pusndeckas KapruHa Mupa JBOMIONAA Beenennoi ]
HEPEYEHDL JIABOPATQOPHBIX PABOT
Ne p/m | HaumenoBanue Pasnen Konnuectno
4acoB
L. H3ydenne paBHOMEPHOTO NPAMOIHHEHHOTO Mexanuka 1
JBH/KCHUS
2. Onpenenenue ycKkopeHuns npu Mexanuka 1
DPABHOYCKOPESHHOM JBHIKEHH A
3. M3yueHue IBUKEHMA TEIA IO AEHCTBHEM Mexannka 1
! TOCTOSIHHOW CHITBL
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4, M3yvenue 3aK0Ha BCEMUPHOTO TATOTEHMS MexaHuka 1
5. Wsyuenme sakona coxpanenns umnyisca Mexanuka 1
6. Vaydenne 3aK0Ha COXpaHEHHS SHEPTHU Mexamnka 1
7. HWsmepenne BnaxaOCTH BO3nyXa Monekynsapuas 1
buzmka.
TepMmoaunamuka
8. Wsmepenne cHiibl MOBEPXHOCTHOTO Mounexynsapnas 1
HaTsKCHUS SKUAKOCTH uzmKa.
Tepmoanuamuxa
9. Habmnronenne pocta kpucrannos iorapensoit Monekynaphas 1
COTH pnzuxa.
Tepmoauuamuka
10. M3yveHHe TEMIOBOrO PACIUUPEHHs TREPbIX Moitexy.sapras 1
Ten dusnka.
Tepmonunavuka
IT. | U3yuenne 0coGeHHOCTEN TEILIOBOTO Mounexynspuas I
pacIrMpeHny Bk hr3mka,
Tepmoaunamnxa
12. Phyqune3aK0Ha(hwaﬂnHyqaCTKauenu 3NCKTPOONHAMHUKA 1
13. | Msyuenne 3axona OMa mis NonHAOH Henu DIEXTPOIUMHAMHKA 1
14. | U3y4enue mapannensspix v SNEKTPOAMHAMHKA 1
MOCIEJ0BATENEHbIX COeAUHENHH
IIPOBOJJHUKOB
15. | Usyuenune siBrenus 3MeKTpOMArHUTHOM DNeKTPOANHAMUKA 1
HHIYKIIH
16. | OnpeneneHne K aneKTPUYecKOro YaiHuKA DIEKTpOANHAMHUKA 1
17. | Onpeaenenye 51¢ U BRYTPeHHETO DNEKTPOIMHAMHKA 1
CONPOTHRICHUS HCTOUHHKA TOKA
18. | Onpenencwue TeMIepaTyp HUTH NaMIL! DIEKTPOIUHAMHKA 1
HAKaTMBAHHS
19. | Onpeaenenue BonbsT-aMnepHo DNEKTPOAMHAMHKA 1
XapaKTePHCTHKH AHOAA
20. | Msyuenne 3aBECMMOCTH TepHOIa KOTEOAHHA Konebauns u Boimb! 1
HETAHOTO MasTHUKA OT JTUHB] HHTH
21, HémepeHHeaneKTpoeMKocndKOHﬂeHcaTopa Konebanus u BoHb! !
22. | UsMepeHHe UHAYKTURHOCTH KATYILKH Koncbanus 1 sonHs! 1
23. _| Visyuenne pe3oHaHca B dNeKTPUIecKok enn | KolebaHms i BOJTHHI 1
24. | Uccneaosande npHHUMTA AeHCTRIS KosteGanns u Bonnsl 1 T
Tpanchopmaropa
25. | Ucenenosanve npuHLMEA NelcTBUS KoneGanns u oannl ]
ICHEPATOPA NEPEMEHHOTO TOKS
26. | Wsyyenue 3aKoHa OTpakeHus CBeTa Ontuka 1
27. (jﬂpeﬂeﬂeHHEHOK&%HEHHHp&HOMHCHHH OnTuka i
CTeKJIa
28. | Usyvenne m300pakenns 1peaMeToR B Ornrika 1
TOHKOI1 IMH3e
29. Hsyuenue nHTephepeHum u muppakiina Ontrka 1
CBETA
30. OﬂpeﬂeHCHHGHHHHBIBOHHBICHCKTpaﬂbHHX Onteka 1

JHHHNA
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IIEPEYEHb KOHTPOJBHBIX PABOT

Ne Tema Pazzen KonuuecTpo
n/n 4acoB
1 | Konrpomsnas pabota Nel mo teme DNEKTPOTHHAMHKA |
«INEKTPOUHAMHUKAY
2 | KoutponsHas padora Ne2 no teme «CTpoenue | IneMedTs KBARTOBOK 1
ATOMa | 3TEMEHTH KBAHTOROUM (PUIHKN» $u3uKU
3 | Utorosas xouTpombHas pabora TTo u3yueHHBIM pasaenan 1

8. XAPAKTEPMCTHUKA OCHOBHbBIX BUAOB YUEEHOU

AEATEJIBHOCTU CTY ZEHTOB

Cogepxanue
00y4eHHg

XapakTepHCTHRA OCHOBHBIX BHOB XeATEILHOCTH CTYEHTOB
(Ha ypoBHe y4ebHLIX acitcrBuii)

Beeneune

YMEHHMS  TOCTAHOBKHM  uemel  JesTelbHOCTH. [TAHHPOBAHKA
COOCTBEHHOH JESTENBHOCTH JUIS NOCTWKCHUS [IOCTABICHHBIX uenei,
NpCABUACHNA BOSMOKHBIX DPE3YIBTATOB 3THX JCHCTBHIA, OpraHu3atliy
CaMOKOHTPOJIA M OLIEHKM MOJIYYEHHBIX Pe3yibTaToB. PazBuTHE cnocobHOCTH
ACHO M TOMHO M3.1araTh CBOM MBICITH, JIOTHYECKH 00OOCHOBLIBATE CBOK TOUKY
3PCHHA,  BOCIPHUHHMATL W AHANM3UPOBATh MHEHMSA  CO0eceHHKOB,
[IpU3HaBasl NpaBo ApPYroro 4ejloBeKa Ha HHoe mHeHHe. [lpoWsBeneHme
M3MEpeHUsl (BU3MYECKUX BENHYMH W OUENKA TpaHHLGI HOTpeliHoCTe i
usMepeHnH. [lpencranicHHe rpaHMIL! [OTPElHOCTEH W3MEPEHHUii opu
MOCTPOCHHH PAPHUKOB. YMEHHE BbICKA3LIBATH THIOTE3H UM OOBICHEHMS
HaOMIOIAEMBIX SIBICHUN. YMCHHe Npejnarate MOJem SBIeHUH, YKa3aHe
TPaHHLl TPHMEHAMOCTH (PU3UMECKHX 3aKOHOB. M3mokenue OCHOBHBIX
NONOKEHHH COBPEMEHHON HAYYHOH KAPTUHBI MHpa. [IpuseseHne npumepon
BIUAHUA OTKPBITMA B (PU3MKC Ha TOPOTPECC B TEXHUKE U TEXHOIOIHH
npoussofacTBa. Menonbsosanne MinrepHera wis noucka uadopmariu

1. Mexanuxka

Kunemartura

Tpencrasnedue  MEXaHMHECKOTO  BHJKEGHUS — Tema  ypaBHERHAMH
3ABUCHMOCTH  KOOPAWHAT M  HPOSKUHEH CKOPOCTH OT  BpEMEHH.
IpencTaBienne MEXaHUECKOrO JBMKEHUS TeNa rpadHKaMu 3aBUCHMOCTH
KOOPIIMHAT W IPOEKIUCH CKOPOCTH OT BpeMenu. OnpeaeiieHue KOOPIUHAT

| IPOHIEHHOTO NYTH, CKOPOCTH M  YCKOPeHHs Teld Mo  rpadmgam

3aBUCYMOCTH KOOPAMHAT U MPOSKIMH CKOpOCTH o1 BpeMenwn, Onpesenenne
KOOP/MHAT UPOHACHHOTO TNYTH, CKOPOCTH M YCKOPEHHS Tema Mo
YPaBHCHUAM 3aBMCHMOCTH KOOPUMHAT H HPOEKIHi CKOPOCTH OT BpEMeHH.
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[TpoBeneHHe CPaBHUTENBHOTO aiaNnu3a PABHOMEPHOTO H PABHOTICPEMEHHOTO
JBUKEeHHNI, YKaBaHP]e HCTIOCIB30BAHHA MOCTYIATEJNBHOTO H BpanIaTe/ibHOTO
ABHKEHMH B Texuwke. IlpuoOpereHme omnmta paboTel B rpymme ¢
BbITOJHEHHEM Pa3HYHBIX COUMATBHEIX ponel. PaspaoTka BO3MOKHOI
CHCTEMbI ASHCTBUN M KOHCTPYKLIMU JULT IKCIEPUMECHTAILHOr0 OTIpeeneHAL
KHHEMAaTHYeCKUX BeluquH. [lpejctaineHde wuHpopMauuu o© BUIAX
JBUHAKECHUSA B BUAC TaOIHIIbI

34aK0HEBI
COXPAHCHUS B
MexaHuke

IIpuMeHeHne 3aKOHA COXPAHEHHS WMIYJIBCA Il BBIHCICHUS U3MEHEeHHil
CKOPOCTeH Ten NpH HX B3auMoJeHcTBusaX. MsMepennme pabGoTel CHI u
H3MEHEHHE KHMHETHHECKOW 3Hepraw Tena. Boruucnenue paloTel cunm u
U3MCHCHMS KHHCTHYECKOH DHepruu Tena. BhiuMcneHHe NOTEHUMANLHOL
SHEpruyM Tel B rPaBHTAllMOHHOM 1noje. Onpedenenue NOTEHNUATHHOMN
3HCPTHH YNpyro nedopMuUpoBaHHOIO TeNla [0 M3BECTHOH aedopMaium u
KECTKOCTH Tena. lIpuMeHenue 3aKoHa COXpaHEHHS MEXaHHYECKOH JHepTHH
NPH pacyeTax Pesy.IbTATOB B3aMMOCHCTBUE TN IPaBUTALMOHHLIMK CHIIA
MU H CUJIaMHM YOPYTOCTH, YKAa3aHHWE T[paHUuLl NMPUMEHUMOCTH 3aKOHOB
MEXauWKH. YKasauue yueOublX IMCUUOTHH, [PM W3YUEHHH KOTOPBIX
UCTIONB3YIOTCH 3aKOHEI COXPaHeHHs

2. OCHOBHI MOIEKYTIAPHON (I3UKH U TEPMOJTHHAMUKY

OCHOBE!
MOJIEKYIISIPHOL
KMHETHYSCKOH

TECOPHH.
Hneanwuwrii ras

BhINo.HeHHe KCIIePUMEHTOB, CTYKAMX AN 0GOCHOBAHHAS MOJIEKYIAPHO-
xuHeTHHeckoi teopuu (MKT). Pewenne 3aqay ¢ nupuMeHeHneM OCHOBHOTO
YPABHEHHS MOJCKYIIPHO-KMHETHHECKOR Teopuu razoB. OnpeneneHue
napaMeTpoB BEIUECTBZ B Tra3oo0pa3HOM COCTOSHHMH HZ OCHOBAHHH
YPABHEHHA COCTOSAHMA wujeanshoro rasa. Omnpenelenue napameTpos
BEIIECTBA B Ta3000pa3sHOM COCTOSHUM M TIPOMCXOAANIMX [POLECCOB IO
rpapukam 3apucamoctd p (T), V (T), p (V). DrchoepuMenTanbioe
uccrnenosanye 3asucuMoctd p (T), V (T), p (V). Ilpeacrapnenue B BHae
rpaKOB  H30XOPHOTO, H300apPHOrG ¥ H3OTEPMUYECKOTO MOPOLECCOB.
Beruncienue c¢penHel KHHETMYECKOH ODHEPIHH TEIUIOBOTO  JBHYKCHMSA
MOJICKY.I IO H3BECTHOH TemmepaType BeHIecTBa. BrickasbiBaHHEe Iumores
st oOBACHEeHHS Hab:r01aeMBIX SBIICHHMN. Y KazaHue TpaHuIl IPUMEHHMOCTH
MOJENH «HIealbHbIN Tas3» n 3akoHoE MKT

OcHOBEI
TEPMOIMHAMHAKH

M3meperne KonnyecTBa TEMIOTHl B IPOLECCAX Ternonepenaun. Pacuer
KOJIHYECTBA TEMIOTHI, HEOOXOOHMOIO JIT8 OCYHMISCTBICHHS 3aaHHOro
nponecca ¢ Teunonepenayeit. Pacuet naMeneHuss BHYTpeHHER JHEPTHH Tel,
padOThl U MEPESIAHHOrO KOIHYECTBA TELUTOTHL ¢ UCIONb30BAHHEM EPBOTO
3aKOHa TCPMOAMHAMUKH. PacueT paboTel, coBepiuenHodi razoM, o rpadhHKy
3a8BUCUMOCTH p (V). Boruncienne paGotsl Tasa, coBeplueHHOM apu
H3MCHEHHH COCTOSHHA 10 3aMKHYTOMY Uuxny. Brruucnenue KITJ npu
COBCpLICHHM 1a30M pPadOTHL B NpOLECCAX HU3MEHEHUS COCTOSHMSA 110
3aMKHYTOMY LUKy, OObACHEHHE NPUHIHNOR ASHCTRBMS TEILIOBLIX MAIIHH.
HemoncTpaitus potH GH3NKH B CO3AAHAN U COBEPIICHCTBOBAHMY TEIIOBbIX
npurareneit. Mamoxenue cyTr 3KOTOTMMECKHX NpPobieM, 06yCIOBIECHHBIX
pabOTOH TETLTOBBIX BHTATENEH W MPCIIOMEHHE [YTH HX pELIEHHUS.
YKazanwe rparui NPAMEHMMOCTH 3aKOHOB TEPMOIMHAMUKH. YMEHHE BECTH
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AAANOT, BLICTYUIHBATL MHELME OMNNOHEHTA, Y4AaCTROBATH B JHCKYCCHU,
OTKPLITO BBIPAKATE H OTCTAWBATL CROIO TOUKY 3pEHUs. YKa3aHWe yueOHbIX
AUCUUILIUN, TIPH M3YYCHUH KOTOPBIX HCHONB3YIOT Y4eOHLIH MaTepual
«OCHOBBI TEPMOIMHAMUKI

CsolicTBa mapog,
KUAKOCTEH,
TBEPABIX Tell

MavepeHne  BIQOKHOCTH — BO3AyXa. PacueT  KOnWuecTBA  TEmNOTEL
HEOOXO/IMMOI0 JI19 OCYBIECTBACHHA NpPOLECcCA NCPeXOma BeliecTBa M3
OIHOTrO  arperaTHOrC  COCTONHHA B IPYIoe.  ODKCUEPHMEHTANBHOS
UCCIICNOBAHNE  TETUIOBBIX CBOUCTR BeluecTBa. [IpuBencHwe npumepos
KAIHIAPHBIX  ABACHHH B OBITY, NOpHpome, TexHuke. Mcclenosanue
MEXaHHUECKMX CBOKCTB TBepABIX Tel. [IpuMenenne Gpu3nuecknx moHITH |
3aKOHOB B yuebHOM  Marepuane MPO(ECCHOHANLHOTO — Xapakrepa.
Wcnonezoeanne Muteprera mns noucka wudopmannd o paspaboTkax u
IPUMCHCHHUAX COBPEMEHHBIX TBEPIBIX H aMOPMHEIX MaTepHalIoB

3. DnexTpoMHaMuUKa

DllexTpocTaTuka

Brraucnenue cHn B3auMONCHCTBAS TOUEURBIX JTEKTPUYIECKUX
3apA10B. BRYUCIEHHE HAMPSIKEHHOCTH NEKTPUUECKOTO OIS OHOr0 |
HECKOJIBKUX TOUEYHbIX JIEKTPHIECKUX 3aPAIOR.

Brruncrenue noreHunana sneKTpHYECKOTo O OHOMO H HECKOTHKIX
TOUCHHBIX JMEKTPHYECKHX 3aps10B. M3mepenne pasHocTn noTenmanos.
W3mepenne 3Heprau sneKTPHEeCKOTo TONS 3apsKeRHOTO KOHJIEHCATOPA.
Brrancienve sHEpIuH 31eKTPUYECKOrO IO 3apKeHHOTo KOHAEHCATOPA.
PaspaboTka niana u BO3MOXKIOH cXeMbl TeiCTRUI IKCTIEPUMEH TATTBHOIO
ONPELENICHASL SMEKTPOEMKOCTH KOHIEHCATOPA M AMIEKTPUUIECKO
MPOHULIAEMOCTH BeIeCTRa. [IpoBe/icHIE CPaBHUTENRHOTO AHATNA4
I'PaBUTATIMOHHOTO U TEKTPOCTATHUYECKOTO Nojei

[1oCcTOSHHBIH TOK

M3mepenHe MOIMHOCTH  MEKTPMYECKOTO TOKA. Msmepenne DBAC wu
BHYTPEHHEIO CONPOTABICHHS WCTOUHMKA TOKAa. BhimonHeuwe pacyeTon
CHJTbi TOK& ¥ HAIPAKEHNM HAa YUacTKaxX BICKTpUuecKuX uened. OO0bicHeH e
Ha IIpUMEPE HMMCKTPUYCCKOH UMM ¢ JByMs MCTouHMKaMu Toka (DJIC), »
KaKOM Ciiydqae MCTOYHMK 3IEKTPHYECKOH 3HEPrHM paboTaeT B pexume
F€HCpaTopd, a B KaKOM — B pewumMe notpeSurens. Onpemencuue
TEMICpaTypbl HHTH HakauBakus. Wsmepenue ai1ckTpuucckoro 3apsina
3MexTpora. CHSTHE BONLTAMIEPHON XapaKTepHCTHKM IHOJA. [Iposenenue
CPABHUTEILHOTO  AHAIM3d  TIONYNPOBOJAHWKOBBIX [IMOAOB M TPHOJIOB.
Henonbsosanme UnTepnera mns noucka unpopMmauuu o NEPCIEKTHBAX
Pa3BUTUA  [OJYMPOBOJHUKOBOH — TEXHMKH.  YCTAHOBKA  MPHYMHHO-
CNEJICTBCHHDIX CRA3CH

MaruutHsle
ABITCHUS

M3Mepenne HHAYKIIHE MAPHUTHOTO nons. Briaucienwe cur, OeHCTBYIOUMX
Ha IpOBONHAK C TOKOM B MArHHTHOM T[0Je. Brolumcienue cun,
ACHCTBYIOINNX HA 3NIEKTPHYECKUH 3apa/, ABMKYIIMACT B MATHATHOM 110Je.
Hcenenoranne siBnewmii 2.1eXTpOMaruTHOM HEAYKIIUY, CaMOUHIYKI[HH.
Beruncenenne sHepran MarsuTHOUO mons. OOBACHEHNE NPHHUMIA ACHCTRHS
SMEKTpoABHIaTend.  OOBACHEHME [MPUHIOHNA  JeiCTBHS refeparopa
BTICKTPUMECKOTO TOKA H 3ICKTPOM3IMEPHTETBHLIX Npubopor. OGbsicHeHue
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TPHHUMNA  JCHCTBUS  MAcC-CIEKTporpaa, YCKOPUTENel 3apsxcHHbIX
uacTHl. OOGBACHEHHME POUM MATHWTHOTO 0N 3eMIM B KW3HM pacTeHuit,
KUBOTHBIX, 4eI0Beka. [IpuBerenue puMepos npakTUUeCKoro NpHMEHEH s
M3Y4CHHBIX SBJICHHM. 3aKOHOB, TpHOOpOB, yerpoiicts. TlpoBeneHue
CPaBHHTELHOIO aHANH3d CBOWCTB AICKTPOCTATHYECKOrO, MATHUTHOTO M
BUXPECBOTO BNEKTPHUECKNX MNoJeH. OOBACHCHHE HA TPUMEPE MarHHTHBIX
ABIEHUH, TOUEMY PU3HKY MOKHO PaccMaTPUBATE Kak METATHCUUTLIHHY

4, KoneGanus v ROJIHLI

Mexannyeckue
xonebanus

Hceneposanme  zaBHCHMOCTH  Nepuona  komeGaHMil  MaTeMaTHUECKOrO
MAATHUKA OT €T0 JJIMHBL, MacCel B aMIUTUTYORI koneGanuil, Meenenopanue
3ABACHMOCTU [Iepuoaa KoNeDannuil Ipy3a Ha npykKHHE OT ero MacChl i
KECTKOCTH NPYKHUHBL Beluncirenue nepuona xonebanuil MareMaTHIECKOToO
MafTHHKA TO H3BECTHOMY 3HAYEHMK) €TI0 JUIMHBL Beluncieune mepuoaa
KoneOaHuil Ipyza Ha NPYKHHE NO H3BECTHBIM 3HAYCHHAM €0 MAcchl M
KCCTKOCTH TIPYKHEDLL BLIpaboTKa HABBIKOB BOCIPHHUMATE, AHATH3HPOBATE,
nepepadaThiBaTh M UPEIBLABIATE HH(GOPMALUI0 B  COOTBETCTBME
NOCTaBICHHBIMM 3amadamu. [IpupeneHwe npuMepoB aBTOKOTeGaTelNbHBIX
MEXaHUUECKUX cucTeM. [Iporeaenne knaccuukanny Konebanuii

Ynpyrue BoTHbl

UsMepedne Jnubbl 3BYKOBOH BONHEI 110 pesynbTataM  HabmoneHni
UHTEPhEPEHIINH 3BYKOBBIX BOJH. Habmomenve W obwicHeHMe SBICHU
HHTEpQepeHuMKn | AUPAKUMA MEeXAHHYECKUX BOMH. IIpeicTapieHHe
00NacTell NPUMEHEHNs YIBTPA3BYKA M NEPCHEKTUBLI MO MCTIONBI0BAHUS B
PasUYHBIX ODJIACTAX HAyKH, TEXHMKH, B Memuuuue. M3noxeHue CYTH
IKOJIOTHHECKUX NpOO/IeM, CRI3AMHBIX € BO3ACHCTBMEM 3BYKOBRIX BOJTH HA
OpraHu3M HenoBeKa

DNeKTPOMATrHHTH
b€ KO1e0anusg

Habmonenne OCHMILIOrpaMM rapMOHMUECKHX KOTeDaHMH CHIbI TOKA B
nemu.  MaMepenwe  2JeKTPOGMKOCTH — KOHICHCATOPA. H3mepenue
HHAYKTHBHOCTE ~ KaTYIIKH. VccilenoraHue — SBICHMS  3REKTPHUCCKOTO
pe3oHaHCa B MocieqosarenbHol nemd. Ilpoexenne ananormm Meskiy
pu3uIeCKnMU  BEIMUMHAMH, XapaKkTepU3YIOMUMKU  MEXAHHYUECKYK) U
SNCKTPOMATHUTHYIO KoJiebarenbHble CUCTEMBI. PacueT 3HaueHuil CUbI TOKA
H HanpaXeHHA HA 3MEMCBTAX LEend NEPEMCHHOTO TOKA. HCCJ’I&}LOB&HHG
NPUHOALA NEACTBUS TpaHcpopmaTopa. Meenenosanre npHHIMNa meficTRYS
TeHEpaTopa rnepeMenHoro Toka. lMcnompsosanne WMurtepHeTa a8 momcka
HHGOPMAIMH O COBPEMEHHLIX clocobax Depegauu CKTPO3HEPI MM

DNeKTPOMArHUTH
bi¢ BOJIHEI

OcyluecTBNeHAe panHonepenadu u panuonpuema. MccaenoBanue cBOHCTB
PICKTPOMATHUTHRIX BOMH C 1OMOMIBK MOOMABHOTO Tene(oHa. Paszeutue
IIEGHHOCTHOTO OTHOUICHHS K HM3Y4ACMBIM Ha Ypokax (M3UKH OOBEKTAM U
OCBanBACMbIM  BHJAM JAATENLHOCTH. OOBACHCHHE [IPHHNUIHATLHOTO
PA3IHYIAA NPUPOB! YIPYIUX U 3)ICKTPOMATHUTHBIX BONH. M3noxkenne cytu
IKOMOTHYECKUX MPOOTIEM, CBA3AHHBIX C 3IEKTPOMArHHTHBIME KOJIeOaH HIMH
1 BoNHaMH. OODBACHEHHC POIM 3IEKTPOMATHUTHBIX BOJH B COBPEMEHHEIX
Hcc1eaoRaHuax BeenedHoil

5. Ourtuka J
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[fpupona ceera

[IpuMenenye Ha MPaKTHKE 3aKOHOB OTPAKCHUS ¥ IPEJIOMIEHHSA CBETA TIpU
pemeHny zagad. ONpeeneHHe COeKTPAILHLIX TPAHHIL YYBCTBUTEIFHOCTH
Ye/IOBeYECKOrO  INasa.  YMEHHE CIPOWTb H300pameHus MOPeiMeTOoB,
naBacMble NuH3avu. Pacder paccTOSHHS OT JHH3BL 10 u30OpawkeHus
npeamera. Pacuer onTuueckolf cunel THH3BL M3amepenwe doxycHOTO
paccTosHus THH3hL. MenbiTanue Monenelt MUKPOCKOIIa U TenecKomna

Boanoswie
CBOHCTBA CBET

Habmomenue  4BieHHS  UHTEPDCPEHLHM  REKTPOMAIHMTHBIX  BOJIH.
Habnionenne ABnenust autpakiliy 3meKTPOMArHnTHEIX BOJH. HabmoneHue
SBIICHUS NONAPU3ALMH  JNEKTPOMATHHTHBIX BOMH. M3MepcHHe JnuHBl
CBETOROW BOJIHBL 110 pe3y/IbTaTaM HaOJIOASHMs SIBICHHS UHTEpP(EPEHINH.
HabGinonenne  sgpneHus gudpaxumu  cseta.  HaGmiomeHue  sBieHHs
MOJIApPA3AUMA W JHCIepend ¢BeTa. Ilouck pasnmdauit u cxodcTBa MemIy
AR(PAKIHOHHEIM 4 JINCIIEPCHOHHBIM CIIEKTpamu. [IphBesieHne NpHMepos
MOSABNCHUS B [PUPOSE ¥ UCUOJNB30BAHHS B TEXHHKE  ABJICHHUH
HITCpGCPEHIME,  AUQPAKUMY, MOMAPH3ALNMA W JHCIEPCHH  CBETA.
llepeuncnenne MeTOAOB MO3HAHUSA, KOTOPBIE HCNOJIL30BAHBI IIPH M3YYEHHH
YKA3aHHBIX ABNEHUH

6.OCHOBBI CIIEMHANLHON TEOPHH OTHOCHTEIBHOCTH

OCHOBEI OOnbicHeHNe 3HAUUMOCTH onbiTa Malixenscona-Mopnu. QopMyTuposanye
CHENUATLHOH noctynaros. OGbscHenue 3bdexTa 3ameIeHAs BpeMenn. PacueT 3HEprin

Teopuu IOKOS, UMITYJIBCA, SJHEPTHH ¢BOBOAHOM YacTHIb:. BelpaboTKa HABBIKOB
OTHOCHTENIBHOCT | BOCIPHHUMATL,AHATH3UPOBATS, nepepabaThIBATE 2 TIPENbLABIATE

H HH(POPMALMIO B COOTBETCTBHH C 110CTARICHHBIMY 3a129aMu
7. J1eMeHTLI KBAHTOBOH (hH3HKH

KBanToBas Habmogenne oTosnexrpuueckoro a(pgexta. OObICHEHHE 3aKOHOB
OITHKA CroneroBa M faBieHWE CBeTa HA OCHOBE KBAHTOBBIX [OPEICTABICHHUIA.

PacueT MakcuvanbHON — KHHETHYECKON  3HEpLMM  IEKTPOHOB  [IpH
oTosnextpuueckom abexte. Onpenenenue paboTs BbIx0a 3JIEKTPOHA MO
rpauKy — 3aBACHMOCTH  MaKCUMAnbHON  KMHETHYeCKodl  JHeprum
(OTOIICKTPOHOB OT YACTOTLI CBETA. M3MepeHHe paBoTh! BEIXOA NEKTPOHA.
Tlepeunciienne mpuGOPOR YCTAHOBKHM, B KOTOPBIX NpHMEHSETCH Ge3
HHEPLHMOHHOCTE  (orodddexta. OOBACHEHHE KOPIYCKYISPHO-BOIHOBOIO
Ayanu3Ma CBOHCTB (POTOHOB. OOBICHEHME POJM KBABTOBON ONTHKU B
Pa3sBHTHU COBpeMeHHOH (U3HKK

Puzuka atoMa

Habmoenue nuneiiyarsix cmekTpos. Pacuer yacToThl H AJIMHEL
BO.THBI HCIIyCKAcMOTO CBETa TMpU MNEPEXOJ]E aToMa BOAOPOAA H3 OAHOIO
CTAUMOHAPHOrO COCTOAHYS B Apyroe. Briunciienne UTHEb BOJIHEL A Bpoims
HACTHTIBI ¢ H3BECTHBIM 3HAYCHHEM UMMYIIBCA. OOBICHEHNE MPOHCXOKICHUS
JMHEHYATOTO CICKTPa aTOMa BOJOPOAA H PasiMYrs IUHEHUATHIX CIEKTPOB
pasnuuHBIX ra3oB. Mccnenopanne nuHeliuatoro cmexrtpa. Mecnemopanue
OprHuUNa paboThi JIOMHHECLEHTHON naMnbl. HadmoneHane u oOLaCHeHHe
NPUHIMTA TeHCTBYs NTasepa. [TpuBeeHre IPUMEPOR HCIIONb30BAHMAS 1a3epa
B COBPEMEHHOH Hayke u TexHuke. Mcnonbzosanne MurtepHeta and moHeka
HApOpMAlIK O TIEPCIIeKTUBAX IPUMEHEHHS fia3epa

Duzuxa
aTOMHOro s7pa

Habmonenne Tpekos anb(a-uacTHIl B Kamepe BuibcoHa. Peructpuposanue
ANEPHBIX W3IYYEHUH ¢ NoMouIkio cueTynka ['efirepa. Pacuer suepruu ceszu
aToMHbIX ffep. Onpefenenune 3apsia M MaccoBOr0 YHCIA ATOMHOLO SIpa,
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BO3HMKAIOUIETO B pPE3yibIaTe paJfUOAKTHBHOTO pacnajia. BemHcheHue
SHEPIUH, OCBOOOKIAIONIEHEA NPH PaJMOAKTHBHOM pacnage. OnpemereHne
NPOIOYKTOB AACPHON peakLuu. Briuncnenue sHepruu, ocBOGOKIAIOMICHCS
NMPH  AXEPHBIX peakuusax. I[loHnmaHHe HpeMMVINECTB B HeJOCTATKOB
HCNOMB30BAHMA  4TOMHOH SHCPIHM M HOHH3MPYIOIIHX H3JAyYeHU# B
[IPOMBILINEHHOCTH, MeAuLMHE. W3n0kKeHre cyTi IKOTOrNYECKHX Npobre,
CBASAHHEIX € OHOIOTHYECKHM IefCTBHEM DafMOAKTHBHBIX H3TYUCHNH.
IIpoBeneHne KnacCH(UKaUMM 3MEMEHTAPHBIX 4ACTHI 1O UX (BH3MUECKAM
XdpakTEepUCTUKaM (Macce. 3apsiay, BPEMEHH JKHM3NM, CIOMHY M T. 1.).
loHnmanne memHoctelf HaywHOro nosHaHud Mupa He BooOme s
HE/IOBEYUCCTBA B LETOM, a A KaXNoro o0yJalomerocs IM4HO, eRHOCTeH
OBTAACHUS METOROM HayuHOrQ NO3HAHMA AT JOCTHIKEHHA yeexa B TI0GoM
BUAC NPAKTHHECKOH destenbHoCTU.IIpencTapneHne o xapakTepe 4eThIpEX
TUTIOB YHNAMCHTANLHBIX B3aHMOACHCTBHI 3/ICMEHTAPHBIX HACTHI B BUJE
TabIUILbI

8. DBOTIONHA BRCEIEHHOH

Crpoenue u
pasBuTHe
Bcenenuoii

Habmozenue 3a 3e3gamu, JIyHOU u ILTaHeTaM# B Teleckon. HabmogeHne
CONHCYHBIX MATCH ¢ TNOMOMIbK TEIECKOMA M COJHCYHOrO  JKpaHa.
Wcnonesopanne Mutepitera s noucka M206pakeHMil KOCMMYECKHX
00bekToB M HHbOpManuK 06 ux ocobennocTax OBCYKICHNE BOIMOKHBIX
cueHapuen dBosolnn Beenennoii. Menonssosanue MutepHera ans moucka
COBpeMEHHON MHpopMaumu o passuTii Beenennoit. Ouenka mAGOpMALAY
C TMO3MUMH €€ CBOMCTB! JIOCTOBEPHOCTH, OOBEKTHBHOCTH, TNOTHOTEL,
AKTYAIbHOCTH U T. 1.

IBOSTIONHUSA 3BE3T.

I'mmoTesa
IIPOHCXOWK IEHHS
Conaeunoi
CUCTEMBI

Bhiuucnenue sueprun, ocBobOKadrOmeics MpH TePMOSIEPHbIX peaxuusx.
Qopmymuposka HpoONeM  TepMOSAEPHOH  JHepreTHKH. O6BACHeHNE
BIMAHUA  COJIHEYHOH  akTHBHOCTW Ha 3emmo. [loHMMasne  poiu
KOCMHWYECKMX HCCICHOBAHMH, WX HAydHOro H SKOHOMHYECKOTO 3HAYEHMA.
OB6cyxnenne COBPCMEHHbIX THIOTE3 O NPOHCXOKICHHE CONHEUHOM
CHCTEMbI

23




9. YYEBHO-METOJUYECKOE 1 MATEPUAJILHO-TEXHUYECKOE
OBECTIEUEHUME ITPOT PAMMBI YUEEHOM JUCHUTTIUHBI
«DOU3UKA»

OcBoeHue TPOrpaMMBl yueOHOH InCIMIINHEL «DU3HKa» [PEaNoNaracT HanudHe B
npodecCHOHANBHON  0Gpa30BATENILHOM OpraHHsanuy, peanu3yrlled  odpa3oBaTenbHYIO
nporpaMMy cpemHero ofinero ofpasosanHs B npemelax ocsoenus OIIOI] CIIO ua 6Gaze
OCHOBHOIO oflero oGpasopanwus, yueGHOTO kaOHHeTa, B KOTOPOM HMEETCS BO3MONKHOCTD
obecrieunTs cBOGOMHBLT KocTyn B WHTepHET BO BpeMS yueOHOTO 3aHATHS H B IEPUOTT BHE
yuebHOM nedTenbrocTH obyuaromuxcs. B coctap xaGudeTa (puzuKK BXOTMT snabopartopus c
nabopanTckoit komHaroi. [loMemenne kabuneTa BU3HKK A0TKHO YAORJIETBOPATE TpeOOBaHUAM
CaHUTapHO-3MHAEMHONOTHYECKHX [IPABHI i HOPMATHBOB {CanlluH 2.42 Ne 178-02) u 6bITs
OCHAIUCHO THTOBBIM OOOPYIOBAHWEM, YKa3aHHbIM B HACTOAIIMX TpeGOBAHWSX, B TOM 4iCHe
CICHHANH3NPOBAHHOH yueOHOH MeDENbI0 W cpecTBaMH  OOYYEHMS, MOCTATOMHBLIMH  JITs
BEITIOJIHEHUS TPEGOBAHMN K YPOBHIO NMOATOTOBKM OOYYAROIIMXCs. B kabuHeTe NODKHO BLITH
MYNbTHMENWHHOE 00OpyIOBaBUe., NOCPEICTBOM KOTOPOIO yYacTHHKY 00pa30BaTEILHOTO
IIpOLLCCea  MOTYT NPOCMATPMBATL  BU3YAIbHYW) HHQOPMANUK [0  (U3HKE, CO3/ABATH
HPE3CHTALMN. BUACOMATCPHATBI U T. M. B cocTaR yueOHO-METONMUECKOIO M MAaTepHANBHO-
TEXHHIECKOTO 00eCneYeHH NpOorpaMmel yUeBHoMH THCUUIIHEb! « DU3nKay, BXOIIT:

* HarIaHbIe NOCOOHS (KOMIITEKTh! y4eBHbIX Tabani, MiakaTsl: «DH3NUECKUC BENHYHHEL
¥ PyHIAMEHTATLHEIE KOHCTAHTED, « MemIYHapo Has CUCTEMA EMHHILL CH», «Ilepnonnueckas
CHCTEMa XHMHHeCkuX snementoB J. M. Mengeneesa». nmopTpeTsl BBLIAIOUMXCH YdeHbIX-
(h131KOB ¥ aCTPOHOMOB);

* HH(OPMALHORHO-KOMMYHHKAT MBHBIE CPEACTBA;

* DKpaHHO-3BYKOBBIE ocobus;

* KOMIUICKT 3JIeKTPOCHAbKeH s KaOMHeTa (GHIUKHU; * TEXHHUECKHE CPENCTRA OBy YeHHMs:

* ICMOHCTPALHOHHOE 000pY0BaHUE (OOLIEIO HA3IAYCHHAS U TEMATHYECKHR HabophI);

* naboparopHoe obopynoBaHue (OBMEro HAZHAYCHHUS U TEMATHHECKHE HabopEI);

* CTATHHCCKHE, JMHAMHIECKHE, JEMOHCTPAIHOHHBIC H PA3MATOUHBIC MOJEITH;

* KOMIUIEKT TEXHUYECKOH JIOKYMEHTAIMH, B TOM YHCIIE NIACTIOPTA HA CPEACTBA obyyenus,
HHCTPYKIMH IO HX MCTIONL3OBAHHIO H TeXHMKC GEe30MacHOCTH:

» 6ubnuoteunsiit Goun. B Gubanoteunsiit gong sxomst YUeOHNKH, y4eOHO-MeTOIUudeCKHe
koMILiekTel  {(YMK), ofecneunBaroumc ocpoenue yaebHol  mucrmiugel  «PH3ukay,
PCKOMCHIOBAHHBIE ~ MM NOMYIEHHBIE L HWCHONL30BAHMA B TPO(eccHOHATBHBIX
00pazoBATENbHBIX  OPTaMM3ALHAX, PeaNH3yIOL1X 0DpA30BATENBbHYIO TIPOTPAMMY  CPEIHErO
o0miero ofpa3oBaHus B mpenenax ocsoerus OIOI CIIO Ha Gase OCHOBHOTO  0OiI[ero
0bpazoBanus. bubanoTeuHeli GoH MoOXKET GbIrh JONOIHEH uzHYeCKHMH SHUMKNONEOUAMH,
ariiacamiu, CIOBapAME W XpecTomatueil 1o ¢usnke, COPABOUHAKAMA IO (GU3NKE W TEXHHKE,
Hay4YHOH U Hay4YHO-MONYIAPHOM JINTeparypoii ECTCCTBEHHO-HAYYHOTO ¢colepxanud. B mpouecce
OCBOCHHA MpPOrpaMMbl yueGHOH AucHMINuuBl «ODH3MKA» CTYICHTHl JOWKHBL  MMETD
BOSMOMHOCTE 0CTylla K DMCKTPOHHBIM Y4eOHBIM MaTepraiaM nmo (u3uKe, UMEIOIMMCS B
CBOOOJHOM 1OCTyme B cerm MuTepHer (3MeKTpOHHBIM KHUTAM, 1IPAKTHKYMAM, TecTam,
matepuanam EI'D u up.).
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10.PEKOMEHAYEMASI IUTEPATYPA

[ etymedros

1.

- 10.

11.
12.

Amntpuesa B.O. ®usnka aas upodeccHii H CeMHaTbHOCTEN TEX HHIECKOTO 1poduis:
YIeOHHK Uist 00PA3OBATENLHBIX YUPEKACHUH Cpe. mpog. oOpazoranus. — M., 2017,
Hmntpuesa B.®. Ousuka mans upodeccnit M cnenuaIbnocTel TeXHEYECKODo npodung.
Cooprux 3amau: ydeb. nocobue mns oGpPa3OBATENHHEIX YAPeKACHHH cped. mpod.
obpasosanus. — M., 2017,

. JmutpHera B.®., Bacuasen JIW. ®usmxka mis npodeccHii M CueHMATLHOCTEH

TeXHUUECKOro upodmis. KoHTponkHEE MaTepuaIsl: yueG. mocobus s yUpeKaeHni
cpest. mpod. obpasosanus / B. @, Imutpuera, J1. U. Bacu:iber, — M., 2016,

Amutpresa B.®. Ousuxa juis npodecenit 1 cnenuansHoCTel TexHHIeCKOro npodu.s,
JlaGoparopHELi npakTukyM: yued. mocodus 114 YUPEKICHHHA Cpejl. npod. obpasoBanns /
B.® Jlmutpuesa, A. B. Kopxyes, O. B. MypraznHa. — M., 2017.

Auutpuesa B.®. ®usuka mis npodeccHil ¥ cneLuatbHOCTEH TEXHHYECKOro npoduns:
DIIEKTPOHHLIH yuel.-MeTOA, KOMMNEKC I 00pa3oBaTeiblbIX YApOKICUAR cpet. mpod.
obpasosanus. — M., 2014.

Amntpuesa B.®. ©usuka mis npodeccuit # cnennambaocTel TEXHUYECKOra Ipodm:
JEKTPOHHOE  y4eOHOE H3NaHWe (MHTEPAKTHBHOE DNEKTPOHHOE NPHIOAKCHHE) NS
o0pasoBaTenbHBIX yupeskIeHnit cpey. npoh. obpazosanus. — M., 2014,

Kacwsinos B.A. MiumoctprposanHeit atiac no Pusuke: 10 krace.— M., 2010.

Kackanos B.A. UnmocTpuposanusii ataac no ¢usuke: 11 xmace. — M., 2010.
Tpopumora T.H., Oupcor A.B. dusuxa ang npoeccnit W cuenmaiisHoCTel
TEXHHHCCKOT0 M €CTCCTBEHHO-HAYHHOTO nipoduneit: COopHuk samad. — M., 2017.
Tpodumosa T.H., Pupcor AB. @usuxa s npodeccuii M crenManbHoOCTel
TEXHHYECKOTO M €CTECTBEHHO-HAYYLOTO NpoduIieit: Peiienus 3azay. — M., 2016.
Tpodumosa T.H., Dupcos A.B. Ousuxka. Cnpagounnk. — M., 2010.

Qupcos A.B. @usuka as npodeceuit n crenuaTbHOCTEI TCXHHYECKOI0 M €CTECTBEHHO-
Hay4HOTO mnpoduiied: yuebHUK g 0OpasoBaTeNbHBIX YUpeHIACHUHA cped. Tpod.
obpasosanusi / mox pen. T. U. Tpodumoroi. — M., 2017.

JAna npenogasaresei

1.

2.

006 obpazosanmu B Poceniickoif Deaepaunn: degep. zakon ot 29.12. 2012 No 273-@3 (B
pen. ®encpanbueix 3akonor oT 07.05.2013 Ne 99-@3, or 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 No 203 D3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 No 84-@3, ot 27.05.2014
No 135-93, or 04.06.2014 Ne 148-@3, ¢ u3M., BHECCHHBIMH QemepanbibiM 3aK0HOM OT
04.06.2014 Ne 145-®3. B pea. Ot 03.07.2016, ¢ uzm. or 19.12.2016.)

[Ipukas MunucrepceTsa o6pazosauus u Hayku PO ot 31 nexatpsa 2015 . N

BHCCCHHH HIMCHEHMH B (hefepanbHblil rocy1apeTBeHHbIH 00pasoraTenLHEIH cTaHaapr
CPCAHEr0 00IIETO 00PAZOBAHMR, YTREPIKICHHDIH nprkasoM MuHucTepeTBa 06pazoBanus u
Hayku Poccuiickoit Qepepanuu ot 17 Mas2012 r. N413.

3.

[TpuMepHas ocHoBHAA o6pazoBaTennbHas porpamMma CpefHero obuero oGpasoBaHus,
0/I00peHHas  peIleHHEM  (eIcpalihHOTO yueOHO-METOANYECKOTO  OOLCIHHEHHS 110
00LeMy 06pasoBaHMIo (MpoTokon oT 28 miona 2016 r. Ne 2/ 16-3).
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10.

KonetuTyuust  Poccuiickoli  Peaepauun  (11pnusta BCCHAPOJIHLIM  TOJIOCOBAHHEM
12.12.1993) (c y4eTOM nNOMPaBOK, BHECEHHLIX (pedepalbHBIMH KOHCTUTYLHOHHBIMM
sakoHaMu P® o nonpaskax k Koneruryuun PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008
Ne 7-OK3) // C3 P®. — 2009. — Ne 4. — Cr. 445.

OeaepaTbHbil 3akoH o1 29.12. 2012 Ne 273-03 (B pen. denepaibHBIX 3aKOHOB OT
07.05.2013 Ne 99-®3, or 07.06.2013 Ne 120-D3. ot 02.07.2013 Ne 170-03, or
23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-®3, or 03.02.2014 Ne 11-®3. or
03.02.2014 Ne 15-@3, o1 05.05.2014 Ne 84-D3, o1 27.05.2014 No 135-®3, o1 04.06.2014
Ne 148-@3, ¢ u3M., BHeceHHbiMY DeepaibHbIM 3ak0oHOM 0T 04.06.2014 No 145-®3) «0O6
obpaszoBanun B Poccuiickoii ®enepaunu».

Ilpuxas Munucrepcta ofpasobanus u Hayku Pd «Q6 YTBEPKJEHUH (eaepanbHoro
FOCYNapCTBEHHOTO  00pa3oBaTe/IbHOTO  CTAHJAPTa  CPeNHero  (IonHoro)  ofuero
obpazoBaHus» (3aperucTpupoBan 8 MuHiocte PO 07.06.2012 No 24480).

[Ipuxas Munobpuaykn Poccun o1 29.12.2014 Ne 1645 «O BHeCeHMHM H3MEHEHHI B
Ipukas MunuctepeTsa obpasoBanust 1 Hayku Poccniickoit eneparmn ot 17.05.2012 Ne
413 “O6 yTepxaeHuH dieepPATbHOTO FOCYIAPCTBEHHOTO 00pa3oBaTeNBHOTO CTAHJAPTA
CpenHero (onHoro} obiiero o6pa3osadus’™».

IMucsmo [lenapramenTa rocynapetsexnoll NOMMTHKY B cdepe MOATOTOBKY pabounx
kagpos ¥ AINO MunoSprayku Pocenu ot 17.03.2015 Ne 06-259 «PexoMengauny 1o
OpraHu3alliM  NOTy4EHHs cpeldero obumero o0pa3oBaHMs B IPEAeNax OCBOCHMS
00pa30BaTENBHBIX TIPOTPAMM CPEIHETO NPODECCHOHANBHOrO 00pPAs0BAHAS HA 6ase
OCHOBHOIO 001iIero 0Gpa3oBaHus ¢ yueTom TpeGoBanuil BelepaIsHbIX rocy1apeTBeHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB M MOYUaeMOH Npodeccun Wil CrenHaIbHOCTH CpeIHeTro
npodeccuOHATBHOIO 06pasoBaHHSI».

GenepantHbiit 3akor o1 10.01.2002 N 7-03 «O6 oxpane OKPYHKAOLEH CPEABI» (B peil.
0T 25.06.2012, ¢ u3m. o1 05.03.2013) // C3 PD. — 2002. — No 2. — Cr. 133,
Avmutpuesa B.D., Bacumses JIM. Ousuxa ams npodeccuii u  cneumansuocTed
TEXHUYECKOTO NPOGUIIL: METOIMMECKHE PEKOMEHAALNH: MeTo, Tocobue. — M.. 2010.

HHTepHET- pecypebl

1.

LS ]

www. feior. edu. ru (Qegepanbupit newtp MHPOPMALUOHHO-00pA30BATENRHEIX
pecypcoR).

wwww. dic. academic. ru (Akanemunk. CriosapH n IHUMKIONCAUN). www.booksgid.com
(Booxs Gid. Dnekrponnas 6ubanoreka).

www.globalteka.ru (T'moGanrexka. Iaobanshas GubauoTeka HAYUHBIX  PECYpPCOB).
www.window.edu.ru (Eauxoe okHO J0CTyna k 0Gpa3oBaTelbHbIM pecypcaM). www. st-
books.ru (Jlyuinas yueGnas nurepatypa).

www. school.edu.ru (Poccriicknii 0OpazopaTenbHbiit nopran. JIoCTylTHOCTh, KayecTso,
3 PEKTUBHOCTE).

www.ru/book (Dmektponnas GubnuoTeunas cucrema). www.alleng.ru/edu/phys.htm
(OBpasosatensheie pecypest Uureprera — dusuxa),

www.  school-collection.eduru (Eannas xomnexuus wundposbix o0pazopaTenbHbIX
peECypCoB).

https//fiz.1september.ru (yueGHo-MeToAMECKas (a3eTa «Du3nkay).
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